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Modern Methods of Construction (MMC)

* Climate Crisis

* Housing Emergency

* MMC widely considered part of the solution
e LGS andTimber Frame

e \olumetric/Modular

* Fire Safety Challenges



MMC Fire Safety Industry
Concerns
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Concernsregarding resilience:

NFCC recognize thal MMC has a role 1o play 1o provide much neaded housing and infrastructure, but

¢ H eavy rella nceon deta I l'l ng’ Workma nSh I p siress that the safety of MMC needs to be considerad. We are concemed that MMC buildings are being
designed, approved and buili under a regulatory system that has been described and accepted by

° Heavy reliance on internal linings to provide fire resistance Government 25 ‘nat fit for purpose’ even for traditional construction techniques. To ensure the indusiry is
v ot creating legacy buikding safety isswes, additional safeguards are needed 10 ensure there is not an

to structure ‘ influx of potentially unsafe MMC buildings being constructed while necessary regulalory reforms are in

prograss.
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Whilst we hold concerns and support proper scrutiny of all building and construction that use MMC, we

NFCC UK Statement on MMC
hold particular concern around the following methods, particularly when in use for high-rise buildings,

L4 ReCOgn isethe need for MMC but are concerned & buildings that are housing vulnerable people, and buildings with a 'stay put’ or an evacuation with designed
delay:

+ 3D Modular (Volumetric) construction - Category 1 of the MMC Definitions Framework (3D
primary structural systems); and
the use of engineered mass timber products e.g., Cross-Laminated Timber (CLT); Glue-

e Needs much more expertise, guidance, scrutiny, research Laminate Timber (Glulam).
and testing. :

e Conflict between sustainability and Fire Safety

How do we address these concerns, provide confidencein
MMC systems?
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Comparison of typical Traditional vs MMC arrangements

Traditional MMC

« Elements of structure fire protected individually * Elements of structure not fire protected individually

. RC Frame fire resistance inherent in concrete cover « Internal Iplasterboard wall and ceiling linings provided for both
internal fire separation AND structural fire protection
- Steel Frame intumescent painted or encased - Large number of interconnecting voids containing unprotected

structure throughout.

« Internal plasterboard wall linings provided for internal fire . Implications of failure of internal plasterboard walls:

separation only, not structural fire protection. . Fire spread locally; and

 Floors _alnc! walls Create natur_al breal_<s, typically the only - Fire spread potentially beyond via
extensive interconnecting voids are in external walls interconnecting voids; and
- Implications of failure of internal plasterboard y 'C:L"I?a%';%tedio“ to structure and structural
linings: )
] « Consequences of failure of plaster board linings to limit fire
- fire spread locally spread into structural void zone are potentially much greater

when compared with more traditional construction.
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Varying Levels of fire safety risk:

Higher Risk Lower Risk

High rise Low rise

Sleeping risk Awake familiar occupants (e.g. offices)

‘Stay Put’ Simultaneous evacuation

High density housing Low density low rise housing (e.g. individual dwelling
houses)

Hospitals (Progressive horizontal evacuation)

Care facilities
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Regulations and Guidance

Building Regulations
Guidance

» Technical Guidance Document B (TGD B) 2024
« no specific MMC guidance or recommendations

o BSI: PAS 8700 Modern Methods of Construction

* being drafted but will only address houses and
apartments, not hotels, hospitals, prisons etc.

« Steel Construction Institute (SCI).: P 424 Fire Resistance
of Light Steel Framing

« LGS guidance with some modular guidance

bbseven.com

Far Rialtas na hEireann

Government of Ireland

Building Regulations
Technical Guidance Document B 2024

Fire Safety — Volume 1
Buildings other than Dwelling Houses

repared by the Department of

P
Housing, Local Goverment and Heritage

gov.ie/housing

FIRE RESISTANCE
OF LIGHT STEEL
FRAMING
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Regulations & Code Guidance

Building Regulations, the requirement:

«  'Abuilding shall be so designed and constructed that, in the event
of fire, its stability will be maintained for a reasonable period'

Is current guidance suitable for MMC?

Structural Frame, Beam or Columns

« TGD B recommends fire protection from all exposed sides
Floors: TGD B recommends protection from underside only

But what about MMC where the structural frame is within the floor
build-up?

«  Structural frame is exposed to fire above if only under boarded
External Walls: TGD B recommends protection from inside only:

«  But what about MMC where structural frame is typically only
protected on inside, non-fire resisting cladding on outside?

« External flaming can affect overall structural frame
Loadbearing wall: TGD B recommends each side separately

*  But what about when the wall is exposed on both sides to fire?

e No proposed changes to clarify this issue in the new TGD B.
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Table Al Specific provisions of test for fire resistance of elements of structure, etc.

Part of building

Mininum provisions
when tested
to the relevant (7)

Minimum provisions when tested to
relevant parts of BS 476 () (minutes)

Method of
exposure

European standard | Loadbearin Integrity Insulation
(minutes) capacity (2
I Structural frame, beam or column R* # No provision | Mo Provision @:scﬂ faces
2. Loadbearing wall (which is not also a wall R* * MNo provision | Mo provision each side
described in any of the following items) separately
3. Floors
{a) floor in upper storey of a 2 storey R 30, 30 15 15 from underside 31
house (but not over a garage) REI |5
’_,...--'-_—'--..k\
(k) any other floor including compartment REI* ¥ ¥ ¥ from underside 13!
floors “"-—-._______.--‘/‘
4. Roofs
Any part forming an escape route REI 30 30 30 30 from underside 13!
5. External walls
{a) any part less than | m from any point REI* " " = each side
oh relevant boundary separately
{b)} any part Im or more fram the RE*, * * |5 (4
relevant boundary REI |15
6. Separating wall (5 RE* * # * each side
(min &0) {min &0) {min &0) (min &0) separately
7. Compartment wall REF * * = each side
separately

Table A1 of TGD B

|
1 corridor
[/ |/ Flame drawn
| room 4 through cavity —_|
\
| ot =
\ _——
| L
1 adjacent flat room 1 room 2 room 3
|
balcony
——

= Light Gauge Steel (LGS) frame would be exposed to fire on one side
only - test evidence for these separating walls evidences fire resistance

performance with exposure to fire from one side only

S |ight Gauge Steel (LGS) frame would be exposed to fire on more than
one side simultaneously. No testing of LGS appears lo have been
undertaken with exposure to fire from more than one side - fire resistance

performance not evidenced.

Concerns over single sided testing

External fire spread
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MMC Detalling and Installation
Challenges — LGS/Timber Frame

« Detailing around interfaces and weak points
* e.g. window and door openings, Roof etc.

« Limited test evidence for installations on site

e Exposure from external

Examples of poor detailing at walls/windows

bbseven.com

R \i |
Flat plate to support

window

Cavity barrier

Rainscreen system

Acoustic / Intumescent
sealant

/ Cill board

2m

\— Light steel cill member
\ o basnd
boards

\ Insulation

Bl
Cavity 8 )
\\ Extemal sheathing board
<
Vertical rail system <3 | T tamat ooutstion

External brickwork

External insulation

Cavity barrier

/\Mﬂdwldoot

OO0 OOCO000TSE ‘\mggmm
e l:“&\umwm
N|nsu|.ﬁon
Extemal sneawr:hoam\ Gypsum-based boards

SCI LGS guidance for window reveals

ELEW 102: 60 MINUTE
EXTERNAL WALL

ELEW 103: 60 MINUTE
EXTERNALWALL

@ Faming

[ Ye——
. internal Boarding

@ rision

e
@

Fire resisting sheathing boards with test evidence

Head detail

Breather membrane
lapped over lead flashing

j Tilting fllet

/ Lead flashing Jamb detail
(out over extension

(out over ext
piece if used)

S

Insulation
Seal

seali Tile counter batten
Seal Short lengths of vertical
i 7 batten to opening
Y
Window boar W - /T.\e batten
P T 500 mioron polythene dpo
Compressed foam
sealing tape

Tile cladding

Treated timber
reveal board

W

SRR,

Sill detail

Timber frame window reveal guidance
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MMC Detalling and Installation
Challenges — LGS/Timber Frame

« Detailing in non-standard situations, interfaces

 |[sthere direct test evidence for installations on site?

Fire stopping — test evidence in loadbearing wall?
Addition of heavier rolled steel box sections
A-typical situations

Two sided exposure to fire

Exposure from external/above

* Practical challenges with heavy reliance on boarded fire
protection

Workmanship
Fire spread during construction for timber
Resilience

bbseven.com
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Fire spread into void,
attacking structural

BB7 frame in floor and
external walls and
potentially spreading

MMC Detalllng and Insta”a_tlon throughout building via

interconnectsd voiclswmw :_ /\_ i T _
Challenges — e o
Volumetric Modular

|
lelted teSt eVIdenCE fOF 1 I ire spread via
M VOID éﬁﬁ: \.Eindolujvs acr|1d door

Internal Fire
resisting 13
board

| ——

F_ . opes attacking
Ire stopping . B I o b
. 1 H| into wall and floor
+ External fire exposure (Walls) ! volds via external wal
. Vi
* Fire exposure from above (Floors) T Fimj :
resisting |
. . board
» Tolerances at junctions between modules :
° A-typical situations Potential routes for fire to spread assuming plaster board integrity maintained
e Two sided fire exposure —NH H - O aidaton boars
.A-;::c-s - a2 Corner angle Fire barrier
* Interconnecting voids: performance of cavity barriers? | shoaping | g T et
e Factory production is not a panacea for workmanship issues — &=
these can still happen \ .;
e BCAR inspections & QA vital at factory and on site IS
. . . : / = Shipboard
Practical challenges with heavy reliance on boarded fire e k— ‘K..n?mww." .
. ay . . - . insulating qui steel
protection — detailing, workmanship, resilience. - Two layers of i
e plasterboard
e 3 Figure 13 View of floor and wall in modular construction
Shasthing hoaat— — &= showing fire protection and cavity barriers

bbseven.com R

SCl guidance for cavity barriers in modular voids
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Resilience

Typically 60 year lifetime required

How can we ensure that the tested wall and ceiling integrity is maintained
and fire stopped appropriately throughout the lifetime?

Reliance on O&Ms?

Regular inspection?

Practicality of regular access to all private dwellings?

Can we realistically expect that repairs/remodelling/renovations rewiring will
all be done in accordance with the tested MMC system manufacturer repair
instructions?

Awareness of building owners/responsible persons that it is an MMC building
and how important internal linings are?

How much resilience is present in the systems to deal with this eventuality?

Can systems be designed to be more resilient?

Individually protect structural members?

Provide a sacrificial service zone vertically and horizontally?
Provide more robust segregation at regular intervals?

Significantly reduce interconnectivity of voids in MMC?

Carry out large scale testing and structural resilience assessments?
Restrict higher risk MMC systems to lower risk buildings?

Fire Suppression?

bbseven.com
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Recessed TV by resident

Ad Hoc DIY modifications/repairs by residents

1. Locate 2. Remove 3. Apply
repair 7 damaged

site. % drywall.

4. Push patch
flush with wall. o

“” Mesh tape
5. Tape edges, runs 3 in.
and coat with k5 onto wall.
quick-set mud. “#§

Flatten
mesh tape
against wall.

Non fire resisting repair ‘hacks’ on internet

Timber or fight
steel stud

Light stee! wall = 3
vl \7_ y
B \ Gypsum-based
/
Insulation \
Electrical socket or
switch, etc.

(2] [ ﬁ\
/ 3 : Service void

Sacrificial service zone layer
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Key aspects for MMC Industry to consider:
Knowledge, Evidence and Robust Implementation

* Raise awareness & competency, share knowledge

« Make sure testing is representative and extensive

 Remove/reduce obstacles to testing, sharing of knowledge and evidence based design
« Employ robust detailing, particularly at interfaces

» Consistency: MMC specific fire safety guidance

» Consider resilience from start to finish and throughout building lifetime

* Employ a practical performance based approach....based on evidence

* Rigorous QA implementation and documentation in factory and on site

» Ask the difficult questions, don’t assume someone else will

bbseven.com
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