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Castle Group

27 350 3 Divisions VAOL\Y/ WERES
VCEIS Employees Modular, Fit Out, Annual Irl & Europe —
Structural Steel Turnover Resi, Healthcare,
Hospitality, DC, Life
Sciences
1999 2016 2018 2020 2022 2026

Castle Academy

Castle Fit Out on DC Projects

Castle Modular - 3D V -Pharma/DC

GROUP




From Fit Out to Modular
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From Fit Out to Modular
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NSAI Agrément Certificate

Castle Group Modular Building System

NSAT Agréemant (Trish Agriment Board) &

Certified to be used in

* Purpose Groups:

1(a); 1(b) — Small Resi / Dwelling Houses
1(d) - Community Dwelling Houses

« TGD Part B - Vol 2 — Dwelling Houses (2017)

* Not more than 30m to the top floor of the
building in Purpose Groups

1(c) — High Rise Resi

2(a); 2(b) — Residential Care & Hospital

3 — Hotels, etc.

4 (a) - Offices

5(a); 5(b) — Shop & Commercial

TGD Part B — Vol 1 — Buildings other than
Dwelling Houses (2024)
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NSAI Agrément Certificate - The Journey

NSAI Agrément Gant Chart

System Strategy
Material Selection
Architectural Concept Design
Structural Design

Fire engineering

Fire Testing

Acoustic Modelling
Acoustic Testing
Connection detailing
Thermal Modeling
System Manual

RAMS

Queries and responses
Small Scale Mock Ups
Certification

Focus
Elsewhere

@i | CASTLE

GROUP




NSAI Agrément Certificate — System & Structural Strategy

« System:
» Hot / Cold Rolled corner post with LGS infill
* Module max size 14m long x 4.5m wide x 4m tall

 Structural
» Eurocodes
* Permanent State
« TGD part A1 Loading
« TGD part A2 Ground movement
» TGD part A3 Disproportionate Collapse
» Temporary State
* Transport
* Lifting
« Connection Design
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NSAI Agrement Certificate — Fire Engineering

 Eurocodes

 TGD Part B:

B1 & B6 — Means of Escape in Case of Fire
B2 & B7 — Internal Fire Spread (Linings)

B3 & B8 — Internal Fire Spread (Structure)
B4 & B9 — External Fire Spread

« Suite of tests
* 12no tests total
* External Walls — In to Out & Out to In — 60, 90, 120min
* Internal Separating Wall — 90,120min
* Internal Loading Bearing Walls — 60min
* Internal Non-Load Bearing Walls — 60min
* Floors - 30, 60min
* Not Pass or Fail but to gather performance data

0 10 20 30 40 50 60 70 80 80 10 110 120 130
5 CASTLE
Chart 11 - Informative chart for the Sponsor - Temperature on the SHS/RHS frame (averages) J
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NSAI Agrément Certificate — Acoustic & Thermal

« TGD Part E - Sound:
» 13 Acoustic tests completed
« External walls
* Internal Separating Walls
* Internal Walls
» Results ranging from 46 bB up to 65 dB

CG TFSW Type 2 (S2)
Rw (C:Cy) = xx (-y;-z) dB

- TGDPartC,F &L
 All junctions modelled for:
« U value — heat loss through surface area
* Psi value — Heat Loss through a junction
« f RSl value — cold bridging
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NSAI Agréement Certificate — Connection Detailing

« Key Considerations:
 Structural design
 Buildability & Tolerance
 Positioning
* Locating cone as lifting eye
» Vertical Tie across connection
» Horizontal Tie across connection
 Deflection of module
« VCL continuity
 Fire barrier continuity
« Commercial viability
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NSAI Agréement Certificate — Certificate Close Out

' Small scale 4 module mockup

« Connection

* Fire Barriers

» Tolerances

« VCL lapping

* Galvanized feet and
thermal break pads

« System installation Manual
* Method Statement
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BCAR Process — Roles
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« Typical BCAR roles

Design Certifier — Client appointed Agent (Architect)

* Ancillary Certs issued by Modular Manufacturer

- Cs (CIF-01)

Modular Manufacturer’s Sub-Consultant
Structural, MEP, Facgade, etc.

Sd (RIAIACD 02)

Sc (RIAI ACCD 02)

Si (RIAI ACI 02)

Modular Manufacturer’s Sub-Contractors
* Css (CIF-02)
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BCAR Process — Design

DESIGN

The Castle Group Modular Building System is
intended for use where Architect’s finalised
construction and fire strategy drawings are
available and satisfy the Building Regulations. The
Building Owner / Client and their appointed
Architect and Engineering Design Team of the
Client are responsible for the architectural
drawings and compliance of the building design
with the applicable Building Regulations and with
this certificate.

The Castle Group Chartered Structural Engineer is
responsible for the structural design of the
modular building system. Depending on the
agreed project scope, Castle Group may be
responsible for other engineering aspects of the
project.

Coordination between Castle Group and the
Client’s Engineering Design Team is required to
successfully complete the project. The Client is
responsible for the coordination of Engineering
Design Teams.

RESPONSIBILITIES

Prior to the commencement of the contract, the
responsibilities are determined and agreed
between Castle Group and the Client including
substructure, fire stopping, cavity barriers, roof
completion, coordination of design and other
elements.

* The Building Owner and their appointed team of Architects
and Engineers remain responsible for the overall design.

« Modular Manufacturer typically will be responsible for:
 Structure from foundations up
* Loadings provided to Design Team
* Optional:
- MEP
* Facade
» Elements of Design co-ordination

« Early engagement and collaboration are key to success
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BCAR Process — Deviations from Agrément Certificate

The system has been assessed with traditional
brick and block outer leaf cladding. Other external
facade claddings systems may be suitable but
have not been considered as part of this
certification.

@ NSAI

3.1.3 Superstructure Design
The design must be in accordance with I.S. EN
1993-1-1[71 and Part A of the Building Regulations.

* 100mm Isover Spacesaver mineral wool between
the joists

= 1No. layer of 18mm OSB3 fixed to LGS joists 4.8
X 44mm screws at 400mm centres.

The structural assessment of the Castle Group
Modular Building System shall be site specific and
project specific. Castle Group Chartered Structural
Design Engineer suitably qualified in steel modular
design shall undertake the structural engineering
of the system. Design supervision level shall be in
accordance with I.S. EN 1990[*7] (minimum DSL2
to be employed).

Compartment/Separating Floor **

Loaded Floor supporting Imposed Load of 2.0kN/m? 1(a), 1(b), 1(c),
140mm normal weight concrete with 1.2mm Tata 90 mins 1(d), 2(a),
Comflor 51. Concrete reinforced with 2 layers of A252 | Eurocode design | from below 2(b),
Mesh (30mm cover), 1No. 10mm bar per trough ceiling level | 3, 4(a), 5(a),
(50mm cover) - 3900mm span. 5(b)

Notes:
« The above build-ups are summaries of those tested to the referenced standards - they should not be taken

L_—ns.an exhaustive list_Eorfull detsils_of test renacts. the Cedificate boldet should be contacted

» For alternative approaches to fire safety requirements, refer to 0.2 of TGD to Part B of the Building Regulations.
details are available directly from Castle Group.

+ Joints are staggered on successive layers of plasterboard.

= All wall tests were completed without the joints being taped and jointed.

* Non-load bearing wall fire resistance data is provided from the load bearing data and can be utilised under the Field of
Direct Application whereby the load can be decreased on the specimen.

** Design to be dictated by project specific loading and span requirements on a case-by-case basis in accordance with 1.S.
EN 1994-1-2[281

*** Design to be dictated by project specific loading and span requirements on a case-by-case basis in accordance with
P424031

The design shall cover all structural elements of
the system (e.g. primary main steel elements,
LGS infill, connections design, stability) and
consider all different loadings scenarios during the
manufacture, transport, lifting and permanent
state.

The design load shall be in accordance with:

e 1.S. EN 1990[17]

e I.S.EN 1991-1-1018]

e I.S.EN 1991-1-40(1°]

e LS. EN 1991-1-3[20]
Snow and wind loads must be based on guidance
given in TGD to Part A of the Building Regulations.
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BCAR Process — Deviation Matrix

Load Bearing Walls

| Materials Proposed

Typical external wall build up with traditional
brick/block outer leaf cladding consists of:

. Plasterboard, in accordance with this
Certificate (refer to Table 1)

Air and vapour control layer (AVCL),

External wall structure with mineral wool
insulation between the studs,

External insulation layer (mineral wool),
Stainless

brickwork/blockwork outer leaf

Refer to Figure 3 & Figure 5 for typical external
wall details.

Section Detail- Module Junction

;.. . Intermediate Floor - End Wall
105

Figure 5: External wall with traditional brick/block outer leaf cladding to roof detail
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BCAR Process — Deviation

Ground Floor

B4 MATERIALS Proposed

The ground floor is constructed from the following:
150mm void and radon sump,
9mm cement board,
- DPMRadon barrier,
. XPS insulation installed by others on site,
AVCL wrapped around the module
. Ground Floor Structure
(Composite Concrete Metal Deck or LGS floor joists on main structural steel)
. Floor finishes by Castle Group or others

(7)_DOGR THRESHOLD DETAIL

Figure 4: External wall

Compartment Walls

@ Materials 4 Proposal
Plasterboard, in accordance with this
Certificate (refer to Table 1)
Air and vapour control layer (AVCL),
.HR/CR primary steelwork and LGS infill
from module 1 with mineral wool insulation between the
steelwork (forming part of modular unit 1 by Castle Group)
Fibre-cement board (refer to Table 1)
50mm cavity
Fibre-cement board (refer to Table 1)
HR/CR primary steelwork and LGS infill
from module 2 with mineral wool insulation between the
steelwork (forming part of modular unit 2 by Castle Group)
Air and vapour control layer (AVCL),
Plasterboard, in accordance with this
Certificate (refer to Table 3)

Section Detail- Module Junction mm mm CAST L E
5 Intermediate Floor - Internal Party Wall )
7 1:6

Figure 10: floor to wall detail (2 GROUP




BCAR Process — Factory

ISO Accreditation for 9001, 45001, 14001

EN 1090 up to Execution Class Il Accreditation for Hot & Cold
Rolled Steel

EN 1090 Accreditation for Light Gauge Steel Frame modular
Products

Common Data Environment (CDE) — Dalux
 All drawing revisions
* All tech subs
« All QA / QC inspections recorded and issued digitally
» Laptops, Tablets and large scale touch screens
QR Codes for each module
Every stage of the manufacturing recorded for every module:
« Structure, VCL, MEP, Void Closure, Passive Fire, etc.
Ability for 3 party inspections to be recorded digitally

BCAR inspections take place across multiple modules

@i | CASTLE
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BCAR Process — Factory

Sample Inspection Record
 Activity / task under inspection
« Drawing / spec reference
« 3D model reference location of snag / comment
» Responsible company and person tagged
 Description of snag / comment
« Ability to forward snags to individual / company
« Ability to close out items on the platform
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Case Study
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o Compliant with all Social & Affordable requ

o 90m2
o 4 modules per house

> 3 bed Terrace

- A2 rated
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Where next?
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Growth in the Market - Further Accreditation for other 3D volumetric
companies.

Further Adoption - driven by private sector non-residential

Increased Complexity

Deeper understanding of Deviations - Agrément not a one size fits all

Standardisation & Frameworks to ensure commercial viability

Learning from other markets
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