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Table of key parts of the relevant standards
relating to firefighting lifts, and corresponding

sections of the B&Y specification

Appendices Page 1 of 358 RHO00000004/2

RHOOUuuuuu4_uuuc



€/700000000HY

Appendices to Report of Roger Howkins | Vertical Transportation Engineer | Lifts | Arup | Grenfell Tower Inquiry | September 2020

BS 2655-1: 1970

BS 5588-5: 1991

BS EN 81-72: 2003

BS 5588-5: 2004

Butler & Young 2004
Specification

Definition

4: Firemen's lift

2.10: Firefighting Lift - A lift
designated to have
additional protection, with
confrols that enable it to
be used under the direct
control of the fire service

in event of fire.

3.5: Firefighters Lift - A
lift installed primarily
intended for passengers
use which has additional
protection, controls and
signals which enable it to
be used under the direct
control of the fire service.

3.12: Firefighting lift -
lift with fire protection
measures, including
controls that enable it
to be used under the
direct control of the
fire service in fighting
a fire.

Provision of FF
shafts

4.1: Firemen’s lifts
may be required by
the Fire Authority and
their positioning is the
subject of agreement
between this
Authority and the
architect.

3.6: Buildings over 15m.

7.1.1: Buildings over
18m.

General

7.2.4: Fire-fighting lift
installations should
conform to BS EN 81-
72 and to BS EN 81-1
or BS EN 81-2 as
appropriate for the
particular type of lift.

Environmental

5.1.2(a):
Electrical/electronic
landing control - function
in temperatures of
between 0 to 65 degrees
C for a period equal to

2A.06 - The liftis
required to function
under the following
conditions without
prejudicing the overall
performance -
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that required for the
structure.

Temperature between
+50C and +400C

5.1.2(b): Al other
electrical components
not in the fire protected
lobby - function in
temperatures of between
0 to 40 degrees C.

5.1.2(c): Correct
functioning of the lift
control shall be ensured
in smoke filled wells
and/or machine rooms
for the period equal to
that required for the
structure.

Service

5.2.2: Shall serve every
floor of the building.

1.1.1 - Serving - 21
floors, 21 openings
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Lift car 4.2: The lift shall have | 11.2(a): Dimensions 5.2.3: Size of the FF lift 7.2.7: The 1.1.1 - Capacity - 12
an effective platform | should comply with BS shall preferably be construction and person/900kg
area not less than 5655. selected from ISO 4190- | design of fire-fighting Car size - 1400mm
1.45m2 or 15 "4 ft2 1. At no time shall the [ift cars, together with | wide x 1450mm deep
and be capable of size be less than 1 100 the installation of fire- | x 2200 high clear
carrying a load not mm wide by 1 400 mm fighting lifts, should approximately.
less than 550kg or deep with a rated load of | conform to BS EN 81- | Door - single panel
1200 b. 630 kg. 72. side opening in
The minimum clear patterned stainless
4.3: The lift shall have entrance width to the car steel 900mm wide x
power operated doors shall be 800 mm. 2000mm high
giving a minimum
clear opening width of
0.80mor2ft2inand
arranged to remain
open whilst the lift car
is at a floor when
under ‘fire control’
conditions.
11.2(b): Frame and main 21.47 Lift Car:
structure should be made Enclosure... The car
of materials of limited walls, ceiling and front
combustibility. return panels plus the
car and landing doors
and architraves shall
be fabricated in 16
gauge, 316 grade
patterned stainless
steel...
Speed 4.4: The speed of the | 11.2(c): Speed - it should | 5.2.4: The firefighters lift 1.1.1-Speed - 2.0

lift shall be such that
it will run its full travel
in not more than one
minute.

run its full travel in not
more than 1 minute.

shall reach the furthest
floor from the fire service
access level within 60 s,
see also 0.5 from after
the closing of the lift
doors.

mps. Travel - 62.75m.
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Trap door

11.2(d). Emergency trap
door complying with 8.12
of BS 5655-1: 1986 should
be provided.

5.4.1: An emergency
trap door shall be
provided in the roof of
the car measuring a
minimum of 0,5 m 0,7
m.

The emergency trap
door shall conform to
8.12 of EN 81-1:1998
and EN 81-2:1998.

7.2.7: Fire-fighting lift
cars should be
provided with a means
of external rescue of
trapped fire-fighters in
the lift car.

Landing doors

Signage 11.2(e): Should be clearly 7.2.7: Should be
and conspicuously marked clearly and
- firefighting lift: do not use conspicuously marked
for goods or refuse. - firefighting lift: do not
use for goods or
refuse.
Water 12.2(b): Electrical 5.3.1: Electrical 7.2.8: To minimize the

protection - lift
well

equipment within the FF
lift well located within 1m
of any wall separating the
lift well from a lift lobby
should be provided with
enclosures - classified to
IPX32.

equipment within the FF
lift well and on the car,
located within 1,0 m of
any wall containing a
landing door, shall be
protected from dripping
and splashing water or
provided with enclosures
- classified to IPX3.

effect of water
penetration, electrical
equipment within the
fire-fighting lift well
and on the car should
be protected against
water in accordance
with BS EN 81-72.

Appendices Page 5 of 359

RHO00000004_0006



./¥00000000HY

Appendices to Report of Roger Howkins | Vertical Transportation Engineer | Lifts | Arup | Grenfell Tower Inquiry | September 2020

12.2(c): Electrical
equipment necessary for
the operation of the
firefighting lift should not
be installed within 1m of
the bottom of the lift well.

5.3.2: Electrical
equipment located less
than 1m above the lift pit
floor shall be protected
to IP67.

5.3.5: Means shall be
provided to prevent the
water level in the pit from
reaching equipment
which could create a
malfunction of the
firefighters lift.

Machine room

13(a): Should be sited
within the firefighting shaft.

5.7.1: Any compartment
containing the lift
machine and its
associated equipment
shall be provided with at
least the same degree of
fire protection as is given
to the lift well.

13(a)(1): Should be
separated from the stair,
lobby and lift well by fire
resisting construction.

13(a)(2): Should be
located above the
firefighting lift well and
accessible by way of the
firefighting stair.

13(b): Should comply with
BS 5655.

13(c): Should be protected
from the entrance of
water.
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Fire control 4.5.1: Switch in a box | 14.2(a): Firefighting lift 5.8.1: Afirefighters lift 8.1: Fire-fighting lift 2A.70 - Firemans
switch and marked 'fire control - | switch should be switch shall be located in | control systems Control
system - adjacent to the lift positioned near the lift the lobby intended to be | should conform to BS
position and opening at fire control | landing door and clearly used as the firefighters EN 81-72. A fire-
signage level. Position of marked. service access level. The | fighting lift switch
switch should make switch shall be located should be provided to
clear which lift it within 2 m horizontally enable the fire service
controls or a notice from the firefighters lift, to obtain immediate
indicating which lift it at a height between 1,8 | control of the fire-
controls. m and 2,1 m above floor | fighting lift(s) in a fire-
level. It shall be marked | fighting shaft.
with a firefighters lift Provision should be
pictogram. made to control
access to the fire-
fighting switch. If there
are two or more lifts
installed together,
there should be clear
indication as to which
lift is the fire-fighting
fift.
Fire control 4.5.3: Should ensure | 14.2: Should ensure: Should ensure: 8.2: Should ensure: Under firemans
switch and the safety devices landing call buttons and 5.8.7: Phase 1 - landing | Phase 1 - landing control, car and
system - remain operative, car control station - controls - rendered controls - rendered landing calls shall be
function switch will bring the rendered inoperative. inoperative inoperative cancelled and

firemen's lift car to the
fire control level
without delay and
with doors parked
open.

All landing call points
and control switches
shall be rendered
inoperative, sole
control vested in the
car control station.

all lifts return to FSAL.
sole control should then
be vested in the
firefighting lift car control
station.

all lifts return to FSAL
5.8.8: Phase 2 - sole
control should then be
vested in the firefighters
car control panel

all lifts return to FSAL
Phase 2 - sole control
should then be vested
in the firefighters car
control panel

rendered inoperative.
Lifts will travel to the
ground floor, doors will
open and remain
open. Car pushes
shall assume control.
Reqgistration of a car
call and closure of the
doors shall only be by
sustained pressure on
a lift car push. Lift
doors shall only be
opened at floor level
by sustained pressure
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on the door open push
and if released before
the doors fully open
the doors shall close.

Fire control
switch and
system - key

4.5.2: Only one fire
switch shall be
provided. The switch
shall be of a type
which does not
require a key for
operation e.g. a
switch with two press
buttons, or a tumbler
switch marked “FIRE
CONTROL”, “ON”
and "OFF”. Where a
two button switch is
used the operated
button shall remain
depressed to indicate
which button is in
operation.

5.8.2: Operation of the
firefighters lift switch
shall be by means of the
emergency unlocking
triangle, as defined in
annex B of EN 81-
1:1998 and EN 81-
2:1998. The operating
positions of the switch
shall be bi-stable and
clearly marked "1 and
‘0. In position ‘1’
Firefighters service is
initiated.

Fire service
communication
s system

15.1(a): Intercom - two
way speech
communication between
the FF lift car and both
FSAL and FF lift machine
room.

15.1(c): Microphone and
speaker, not a telephone.

5.12.1: Intercom - two
way speech
communication between
the FF lift car and both
FSAL and FF lift
machine room.

8.4: Alift
communication
system conforming to
BS EN 81-72 should
be provided as part of
the fire-fighting lift
installation and should
be separate from the
fire service
communications
system.

2A.54 Lift Car: Hands
Free Auto Dialling
System - provides for
a hands free auto
dialling system which
is capable of dialling a
minimum of three
separate locations.
2A.55 Car Intercom
and CCTV Equipment
provides for the
existing intercom
equipment to be
dismantled, stored, re-
installed and
commissioned by
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RBKC contractor
Eversafe.

0T/¥00000000HH

Power supply - 16.1: Both the primary and | 5.1.6: The firefighters lift
protection secondary sources of primary and secondary
power to the firefighting electrical power supply
shaft need to be cables shall be fire
sufficiently protected protected and separated
against fire and water from each other and
damage and also to be other power supplies.
separated from each
other.
Secondary 16.2(b): Should be able to | 5.9.2: The secondary 14.1(1): Should be
power supply - maintain in operation the power supply shall be able fo maintain in
capacity FF lift, normal lighting sufficient to run the operation the FF lift,
within the FF shaft, the firefighters lift at the normal lighting within
communications system rated load and to satisfy | the FF shaft, the
etc. the time requirement communications
referred to in 5.2.4. system etc.
Secondary 16.2: Should operate 14.1: Should operate

power supply -
timing

within 30s of the failure of
the primary electrical

supply.

within 30s of the
failure of the primary
electrical supply.
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Secondary 16.2(d){1): Should be 14.2(a). Should be
power supply - located in a protected located in a protected
location shaft. shaft.

Secondary 16.2(d)(2): Should be 5.9.1: The level of fire 14.2(b): Should be
power supply - protected against fire for a | protection shall be at protected against fire
protection period not less than that least equal to that given | for a period not less

required for the structural
fire protection of the FF
shaft.

to the lift well (see annex
C).

than that required for
the structural fire
protection of the FF
shaft.

8.3: The system
design should be in
accordance with BS
EN 81-72.
Changeover of
electrical supplies
should be in
accordance with BS
EN 81-72.

Maintenance

17.2(b): Weekly operation
of the FF lift switch.

17.2(d): 8 monthly
inspection of FF lift.

17.2(e): Annual
operational testing of FF
lift controls.
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Appendix 2

METO00012525
BRE Global Client Report

Grenfell Tower Fire Investigation — On Site
Investigation Interim Report, work to 31st

January 2018
Prepared for: Metropolitan Police Service
Date: 9th March 2018

Report Number: P109378-1012 Issue: 1
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Prepared by

Name Dr David Crowder Ciara Holland

Position Head of Fire Investigation and Expert Senior Fire Investigation Consultant
Witness Services

Date 09 March 2018 09 March 2018

S

Signature - F 7 e o
tol ke A

Peer Reviewed by

Name Martin Shipp

Position Technical Development Director — Fire Safety
Date 09 March 2018

Signature WA x!

This report is made on behalf of BRE Global and may only be distributed in its entirety, without
amendment, and with attribution to BRE Global Ltd to the extent permitted by the terns and conditions of
the contract. Assessments relate only to the items tested/assessed. BRE Global has no responsibility or
the design, materials, workmanship or performance of the product or items tested/assessed. This report
does not constitute an approval, certification or endorsement of the product tested/assessed.

BRE Global’s liability in respect of this report and reliance thereupon shall be as per the terns and
conditions of contract with the client and BRE Global shall haw no liability to third parties to the extent
permitted in law.
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Executive Summary

This is an interim report, submitted at the request of the Metropolitan Police Senice (MPS) to inform the
Police-led investigation and other parties as to suggestd lines of inquiry to pursue based upon work
carried out to date.

This interim report is based on site investigation work at Grenfell Tower carried out between 14" June
2017 and 31%t January 2018 by BRE Global.

Any new information or changes to current information and/or assumptions may necessitate review or
modification of the findings and/or conclusions of this report.
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1 Int roduction

1 This is an interim report, subm itted at the request of the Metropolitan Police Senice (MPS) to inform the
Police-led investigation and other parties as to suggestd lines of inquiry to pursue based upon work
carried out to date.

2 This interim report is based on site inv  estigation work at Grenfell Tower carried out between 14" June
2017 and 315 January 2018 by BRE Global.

3 Site inv estigation work is expected to continue into March 2018 and the findings detailed in this report
may need to be updated in light of the findings of this firther work.

4 0On14 th June 2017, a fire broke out in Gren&ll Tower, Grenfell Road, London, W11 1TG (the Tower). The
fire spread extensively, resulting in 71 deaths, 74 confirmed hospitalisations due to injuries (admissions
up until midday on 15" June 2017), and many more people being evacuated from their homes both in the
Tower and the surrounding area. BRE Global Ltd (hereafter BRE) has been commissioned to proide
support to the Metropolitan Police Senice (MPS) in relation to the investigation of the fire.

5 MPS has giv en BRE the following overarching aims:

5.1 To establish the circum stances surrounding all or as many ofthe deaths resulting from the fire
as possible.

5.2 To establish whether there hav e been any failings of duty of care owed to the victims of the fire
(both fatalities and surviving residents).

5.3 To prov ide expert witness support in relation to any criminal prosecution, public inquiry or
inquests arising from the above.

6 In order to address the abov e aims, it was agreed that BRE’s programme of work is to address the
following objectives:

6.1 How the fire spread f rom the item or items first ignited to involve the fagade of Grenfell Tower.
6.2 How the ex ternal envelope of Grenfell Tower performed in relation to:

6.2.1 spread of fire and smoke and the deaths of the victims;

6.2.2 com pliance with Building Regulations [1];

6.2.3 com pliance with the Regulatory Reform (Fire Safety) Order 2005 [2]; and

6.2.4 any other fire saf ety related duty of care owed by duty holders to the vctims of the fire.
6.3 How the general construction and fire precautions at Grenf ell Tower performed in relation to:

6.3.1 spread of fire and smoke and the deaths of the victims;

6.3.2 com pliance with Building Regulations;

6.3.3 com pliance with the Regulatory Reform (Fire Safety) Order 2005; and
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6.3.4 any other fire saf ety related duty of care owed by duty holders to the vctims of the fire.

¥ A programm e of work has been deweloped by BRE and agreed with MPS. It is anticipated that the
programme of work will need to evolve as findings from the programme of work are gained; howewer at
present the programme of work includes the following tasks:

7.1 A detailed on-site ex amination gathering all relevant physical evidence regarding the building
and its fire safety systems.

7.2 Standard fire tests and deriv ed experiments o be carried out on relevant fire safety features
such that their fire performance can be determined.

7.2.1 Sm all scale British Standard tests relevant to the regulatory compliance of
components of the fagade [3][4][5].

7.2.2 Sm all scale European standard tesk relevant to the regulatory compliance of
components of the fagade [6][7][81[2][10].

7.2.3 Sm  all scale British Standard tests for determination offire properties of components
from across the Tower [11].

7.2.4 Large scale British Standard tests and ad-hoc ex  periments on the fagade system[12].
7.2.5 British Standard fire resistance tests on door s [13][14].

7.2.6 Ex perimental fridge freezer fires utilising the international Standard fire test room [15],
to quantify the size of fire such a fridge freezer could produce in a conpartment fire.

7.3 A reconstruction of the fire [16] in the flat of origin, in particular ex amining spread of the fire to
the fagade system. The reconstruction rig will be used for two tasks:

7.3.1 A reconstruction of the fire that occurred in the flat of  fire origin, examining how the fire
spread from items ignited to involve the fagcade of Grenfell Tower.

7.3.2 Arepeat of the abov e, with the inclusion of a suitable sprinkler system, to examine
how such a system might have impacted on fire development and spread.

7.4 Arev iew of building documentation and evidence from the fire to determine design and actual
(i.e. as built) construction of the block and lewel of performance afforded by the fire safety
systems that were provided. This includes support to MPS to assist its officers with the process
of reviewing all documentation disclosed by all relevant parties and parties under investigation.

7.5 Arev iew of the locations where deceased were bund with respect to the flats where these
residents lived or were visiting to identify possible movement (if any) through the building
immediately prior to death.

76 Arev iew of witness statements, 999 call transcripts, and eyewitness photographs and vdeos to
establish spread of fire and smoke and performance of building fire safety systems as
witnessed (or recorded and/or obtained posthurmously) by people in and around the Tower.
This will include support to MPS to assist its officers with the process oftaking witness
statements and basic interpretation of photographic and video data of the fire.
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7.7 Com puter modelling of smoke movement and fire spread throughout common parts of the block
to establish how the performance of the building and its fire safety systems may have impacted
upon:;

7.7.1 the ability and willingness of  residents to use means of escape, and

7.7.2 the eff  ectiveness offire and rescue response by London Fire Brigade. (Note,
however, BRE will not be commenting upon the effectiveness offire and rescue response by
London Fire Brigade, nor on the performance of any of the emergency services.)

7.8 Arev iew of all of the above work packages (upon their conpletion) to identify whether there is
any need for them to be revisited in light of evidence obtained from previous work packages.
There will also be ongoing interaction with the Forensic Examination Review Group (FERG)
setup by MPS to provide independent oversight of the entire forensic process in relation to
Grenfell Tower.

7.9 Rev iew of all the above points to identify fire spread and ire safety issues relevant to the
circumstances of each fatality.

7.10 Rev iew of all the above points in relation to fire safety related duties of care owed by all duty
holders in respect of.

7.10.1 initial construction of the block;
7.10.2 ref urbishments between construction and 2014;
7.10.3 ref urbishment of the block in 2014-2016;

7.10.4 ongoing m anagement of fire safety by the responsible person under the Regulatory
Reform (Fire Safety) Order 2005; and

7.10.5 ongoing m anagement of tenants in relation to the Housing Acts [17][18]and the Snoke
and Carbon Monoxide Alarm Regulations [19].

7.11 Ex pert witness support to any criminal prosecutions, inquess and the Public Inquiry as needed.

7.12 General technical support to the public inquiry when requested v ia the Memorandum of
Understanding signed between MPS and the Public Inquiry [20].

£ This report is prim arily concerned with findings in relation to the on-site investigation (item 7.1 above).

@ This report is not, in its currentf  ormat, prepared in accordance with the requirements of Part 19 of the
Criminal Procedure Rules [21]. Howewer, work has been carried out in anticipation of such a need
arising. To that end, it is confirmed that the contents of this report haw been prepared impartially, with
honesty and due care. This report makes clear where opinions are being exressed and where any
assumptions have had to be made. Opinions are expressed only where BRE staff are conpetent to
render such an opinion. Staff that hawe carried out work for this report but are not authors ofthis report
are listed at Appendix A. CVs of the authors and peer rexnewer are provided at Appendix B.

14 This report is based upon inf  ormation gathered by BRE staff and other members of the MPS led team
involved in investigating the fire that occurred on 14" June 2017. Any new information or changes to
current information and/or assumptions may necessitate review or modification of the findings of this
report.

Appendices Page 18 of 359 RHO00000004/19

RHOUuuuuuu4_uu i1y



Appendices to Report of Roger Howkins | Vertical Transportation Engineer | Lifts | Arup | Grenfell Tower Inquiry | September 2020

2 Description of On-Site Investigation

11 BRE has been conducting an on-site inv  estigation at Grenfell Tower since 14" June 2017, and has
maintained a permanent presence at the investigation at the Tower from that date until the time of writing
of this report. BRE has been working as part ofthe Grenfell Tower forensic team, led by MPS. Other
organisations in the forensic team have been:

11.1 Origin and cause:
11.1.1 London Fire Brigade
11.1.2 Key Forensic Serv ices
11.1.3 Bureau Veritas UK Ltd
11.2 RINA Consulting Ltd — Electrical surv ey
11.3 CORGI Serv ices Ltd — Gas sunwey
114 W SP - Building Management System

12 The site of Grenf  ell Tower became potentially extremely hazardous as a result ofthe fire. Extensive work
has been undertaken by numerous organisations to manage the safety of the Tower following the fire to
enable a number of activities, including the BRE on-site examination, to occur in as saf a manner as
possible. In addition to the forensic team above, BRE wishes to thank the Forensic Teamand MPS and
the following organisations for their parts in these efforts:

12.1 The Health and Saf ety Executive

12.2 Harrow Building Control

123 W ates Construction

12.4 Deconstruct (UK) Ltd

12.5 Mattison Scaff  olding Ltd

12.6 Derisk (UK) Ltd

12.7 Michael Barclay Partnership LLP

12.8 Env irontec Ltd

12.9 Plowm an Craven Ltd

12.10 Kenyon International Emergency Serv ices Inc

12.11 UK National Disaster Victim Identification Unit
13 The aim s and objectives for the BRE on-site investigation are as follows:

13.1 Tocollectas m uch physical evidence as possible in relation to
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13.1.1 Patterns of fire damage, fire spread and smoke spread at Grenfell Tower (externally
and internally)

13.1.2 The fire protection system s at Grenfell Tower
13.1.3 The general construction of Grenf ell Tower relevant to fire safety

13.2 To com pare the physical evidence of the construction and fre protection of Grenfell Tower with
the recommendations of the edition of Approved Document B which was in effect at the time of
the last building work to be carried out at Grenkll Tower [22] (see Chapter 4.3 fr rationale and
impact assessment of previous versions of AD B having been in place). Note that departure
from the recommendations of Approved Document B does not necessarily mean a breach or
breaches of the Building Regulations; however it will provide lines of enquiry for other tasks and
the overall investigation.

14 The m ethodology for the on-site investigation has developed over the course of the investigation. The
overarching principles for the investigation have been developed in line with the Code of Practice for
Investigators of Fires and Explosions for the Criminal Justice Systens in the UK [23]. However, there are
two priorities which have taken precedence ower the forensic examination:

14.1 The health and saf ety of all personnel working in and around the Tower.
14.2 The recov ery of remains of victims of the fire.
1% Giv  en the foregoing, the BRE on-site investigation has progressed as bllows:

15.1 A preliminary inv  estigation was carried out fromthe afternoon of 14" June 2017 until the night of
20" June 2017. This phase of the investigation was urgent, driven by the risk that the Tower
might collapse, which would have resulted in the loss of much of the evidence. Entry to the
Tower was undertaken whilst the structure was being closely nonitored for movement and with
measures in place for rapid evacuation of the Tower. Investigators sought to capture an
overview of the fire safety features of the Tower in case this becane the sole source of
evidence available to the investigation.

15.2 Once em ergency propping to the Tower was conpleted and additional safety precautions were
put into place, priority shifted to the sak recovery of remains of victims of the fire. This recovery
would necessitate large numbers of search officers, anthropologists and archaeologists
accessing all of the fire damaged flats to sift debris. However, the preliminary investigation had
revealed a need for a detailed examination of the front doors or remains of front doors to all of
the flats in the building. The doors on upper floors had been conpletely destroyed, with only
door ironmongery left in the debris on the floor. BRE therefore undertook a fingertip search of
all of the front door thresholds, to attermpt to find what ironmongery remained and where it had
landed on the floor. This would assist identification of what type of door was present at each
flat, its condition and whether it was likely to hawe been in the open or closed position at the
time that it burnt through. This phase lasted fom 23 June 2017 to 10" July 2017 and, once
the examination of each flat was completed, released the Disaster Victim Identification (DVI)
teams to commence their work to identify and recower all of the remains from the Tower.

15.3 From this point on, BRE's work phases owerlapped each other but are described here in the
order in which they were commenced in the Tower.
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15.4 Plansf  or full propping to the Tower and scafolding of the Tower began to be formalised by
organisations brought in by MPS to manage the Tower as a construction site (see list abow). It
was established at this stage that both propping and scaffolding would be nost disruptive to
flats, but much less so to the lobbies, lift and stair cores. Priority was therebre then given to the
examination of flats. All flats were {0 be examined by BRE and the order in which flats were
examined was dictated by the priority that needed to be given to propping in the various parts of
the Tower, the objective being wherever possible to retrieve evidence prior to there being a risk
of it being disturbed or destroyed by works needed. This work phase lasted from13" July 2017
to 215t December 2017.

15.5 The scaff  olding of the Tower required fixing into a stable structure due to its height. Initial
investigations by the contractor teamhad determined that the core containing the lobbies, lifts
and stairs was the preferred structure for the fixing of the scafblding, as this had suffered the
least damage and was a continuous structure down into the basenent of the Tower. This
approach would necessitate fixing all the way through the fats from the outside of the building
into the core. In addition to the need to examine flats detailed above, there was also a need {o
complete the examination of the smoke control system, as ventilation shafts are fixed to the
outside of the shear walls forming the core, and would need to be destroyed to enable fixing.
The approach was later modified so that fixing would be into the structural walls between flats,
as these are understood by BRE to hawe been subsequently examined and found to be of
sufficient strength to provide this function. Examination of the smoke control system was
carried out by the BRE Heating, Ventilation and Air Conditioning (HVAC) team, under instruction
from the BRE Fire Investigation team. This work phase lasted fom 26" July 2017 to 10"
August 2017.

15.6 Construction of scaffolding was needed for a number of reasons, including the need to sagly
access the surviving fagade for its examination and removal as evidence, the need to cover the
Tower as understood to be requested by the majority of community groups, and the eventual
need for a safe means to demolish the Tower. The construction of the fagade and the need to
fix the scaffolding into the structure ofthe Tower meant that it would not be possible to build
scaffolding without damaging or destroying evidence. A scaffold construction plan was
therefore developed by the construction teamin discussion with BRE and MPS regarding the
forensic needs ofthe scaffolding. It was agreed that s@ffolding would be built up to the floors
for which facade removal was needed, the scaffolding handed over to MPS/BRE so that
removal could be carried out, and then scafblding would be built up to the next floor for
handover and removal. Construction of the scafolding began on 4" September 2017. BRE's
work on the scaffold was due to be completed on 315 January 2018. However, lumps of
concrete began falling off of the Tower on Monday 18" December 2017, resulting in works
being halted for the safety of personnel. At the time of writing, an alternative scaffold plan is
being designed and constructed by the construction team to catch any irther debris that falls
from the fire damaged parts of the external face above where works need to be completed.
Completion of the removal of evidence from the fagade is therefore currently anticipated to be in
March 2018.

15.7 The final phase of the on-site investigation is to examine all aspects of the Tower which haw
not been affected by the aforementioned issues. These include the lobbies, stairwell, lift shafts,
service risers, bin chutes and the dry riser. This final phase comnenced in December 2017 and
is due to be completed by March 2018.
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16 The trend data set out in this chapter summ arises the key findings in relation to volume fire safety
features of the tower, in particular:

16.1 Flat front doors

16.2 Dam age to flats

16.3 Presence of fire resisting entrance halls in flats
16.4 Sm oke and heat detection in flats

16.5 Fire stopping

16.6 Dam pers in smoke control system

17 All data in this chapter is liable to change as quality control of  evidence and analysis across all flats is

ongoing at the time of writing. In particular, ongoing analysis will seek to reduce the nunber of unknowns
in the tables.

3.1 Flat front doors

18 Table 1 prov ides current data relating to flat font doors (further work is ongoing to attenpt to reduce the
number of unknowns currently in this table). As shown by Figure 1, 45 percent of flat font doors from
Floor 4 to Floor 23 did not have a working door closer installed (“Door closer present but not working”
plus “Door closer absent), 38 percent were unknown (“Door closer bund but unconfirmed if working” plus
“‘unknown if door closer installed”) with 17 percent of flat font doors with working door closers.
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Table 1 — Summary flat front door findings

Door Door Door Working Door
in- Door leaf frame Glazing closer Door closer door open/closed
Floor Flat situ? type type in door? resent? type closer?
Flat 11 Yes Composite  Composite Yes Closed
Flat 12 Yes Composite  Composite No Closed
4 Flat 13 Yes Composite  Composite No Unknown Unknown Closed
Flat 14 Yes Composite  Composite No Yes Overhead Yes Closed
Flat 15 Yes Composite  Composite No Closed
Flat 16 Yes Composite  Composite Yes N/A
Flat 21 Yes Composite  Composite No Yes Concealed Closed
Flat 22 Yes Composite  Composite No Yes Concealed - Closed
5 Flat 23 Yes Composite  Composite Yes Yes Concealed Closed
Flat 24 Yes Composite  Composite No Concealed Closed
Flat 25 Yes Composite  Composite No Closed
Flat 26 Yes Composite Composite  Unknown Concealed
Flat 31 Yes Composite  Composite No Concealed Closed
Flat 32 Yes Composite  Composite No Closed
6 Flat 33 Yes Composite  Composite Yes Yes Overhead Yes Closed
Flat 34 Yes Composite  Composite No Yes Overhead Closed
Flat 35 Yes Composite  Composite No Yes Concealed - Closed
Flat 36 Yes Composite  Composite No Concealed Unknown Closed
Flat 41 Yes Composite  Composite No
Flat 42 Yes Composite  Composite Yes Concealed Closed
Flat 43 Yes Composite  Composite No Yes Concealed Closed
Flat 44 Composite  Composite Yes Concealed
Flat 45 Composite  Composite Yes
Flat 46 Yes Composite  Composite Yes Yes Concealed Unknown Unknown
Flat 51 Yes Composite  Composite Yes , Concealed Yes Closed
Flat 52 Yes Composite  Composite Yes 4 Concealed Closed
Flat 53 Yes Composite  Composite No Closed
Flat 54 Yes Composite  Composite =~ Unknown Closed
Flat 55 Composite  Composite No Unknown Unknown Unknown Closed
Flat 56 Yes Timber Timber No Yes Concealed Unknown Closed
Flat 61 Timber Timber No Yes Concealed Yes Closed
Flat 62 Yes Composite  Composite No Yes Concealed Yes Closed
9 Flat 63 Yes Composite  Composite No Yes Concealed Yes Closed
Flat 64 Composite  Composite No Yes Concealed Unknown Unknown
Flat 65 Composite  Composite No Yes Concealed Unknown Closed
Flat 66 Composite  Composite No
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Door Door Door Working Door
in- Door leaf frame Glazing closer Door closer door open/closed
Floor Flat situ? type type in door? resent? type closer?
Flat 71 Yes Composite  Composite Yes Unknown
Flat 72 Yes Composite  Composite Yes Closed
10 Flat 73 Composite Composite = Unknown Unknown
Flat 74 Composite Composite = Unknown Concealed Closed
Flat 75 Composite Composite = Unknown Unknown
Flat 76 Composite Composite  Unknown Unknown
Flat 81 Composite  Composite =~ Unknown ‘es Concealed Unknown Closed
Flat 82 Yes Composite  Composite No Closed
1 Flat 83 Yes Composite  Composite Yes Yes Concealed Unknown Closed
Flat 84 Composite Composite = Unknown Yes Concealed Unknown
Flat 85 Composite Composite = Unknown Yes Concealed Unknown Closed
Flat 86 Timber Timber Unknown Yes Concealed Unknown Unknown
Flat 91 Timber Timber Unknown Yes Concealed Yes Closed
Flat 92 Timber Timber Unknown Yes Concealed Unknown Unknown
12 Flat 93 Yes Composite  Composite No d Concealed Closed
Flat 94 Composite  Composite Yes Unknown
Flat 95 Composite  Composite No Unknown
Flat 96 Composite  Composite = Unknown Yes Concealed Closed
Flat 101 Composite  Composite No Concealed Closed
Flat 102 Composite  Composite No ! Concealed Unknown
13 Flat 103 Composite  Composite Yes Closed
Flat 104 Composite  Composite Yes Yes Concealed Unknown Closed
Flat 105 Timber Timber No ‘ Concealed Unknown Unknown
Flat 106 Composite Composite No Closed
Flat 111 Composite Composite =~ Unknown Yes Concealed Closed
Flat 112 Timber Timber No Yes Overhead Unknown
14 Flat 113 Composite Composite =~ Unknown Unknown Unknown Unknown Unknown
Flat 114 Composite Composite =~ Unknown Yes Concealed Yes Closed
Flat 115 Composite Composite =~ Unknown Unknown Unknown Unknown Closed
Flat 116 Composite  Composite  Unknown Unknown Unknown Unknown Unknown
Flat 121 Composite  Composite Yes Yes Concealed Yes Closed
Flat 122 Composite  Composite Yes Closed
15 Flat 123 Composite  Composite Yes Yes Concealed Closed
Flat 124 Composite  Composite No Yes Concealed Yes Closed
Flat 125 Composite  Composite No Yes Concealed Closed
Flat 126 Composite Timber No Closed
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16

17

18

19

20

21

Floor Flat

Flat 131
Flat 132
Flat 133
Flat 134
Flat 135
Flat 136
Flat 141
Flat 142
Flat 143
Flat 144
Flat 145
Flat 146
Flat 151
Flat 152
Flat 153
Flat 154
Flat 155
Flat 156
Flat 161
Flat 162
Flat 163
Flat 164
Flat 165
Flat 166
Flat 171
Flat 172
Flat 173
Flat 174
Flat 175
Flat 176
Flat 181
Flat 182
Flat 183
Flat 184
Flat 185
Flat 186

Door
in-

Yes

Door Door Working Door
Door leaf frame Glazing closer Door closer door open/closed
type type in door? present? type closer?
Composite  Composite No Unknown Unknown Unknown Closed
Composite  Composite No Unknown Unknown Unknown Closed
Composite  Composite No Unknown Unknown Unknown Unknown
Composite  Composite No Unknown Unknown Unknown Closed
Composite  Composite Yes Unknown Unknown Unknown Closed
Composite  Composite  Unknown Unknown Unknown Unknown Unknown
Composite  Composite Yes Yes Concealed Unknown Closed
Timber Timber No Yes Concealed Unknown Closed
Composite  Composite Yes Yes Concealed Unknown Closed
Composite  Composite No Closed
Composite  Composite No Yes Concealed Yes Closed
Composite  Composite No Closed
Composite  Composite Yes Yes Overhead Yes Closed
Composite Composite = Unknown Unknown Unknown Unknown Unknown
Composite  Composite No Yes Concealed Unknown
Timber Timber No Yes Concealed Yes Closed
Composite  Composite No Yes Concealed Unknown Unknown
Timber Timber No Yes Concealed Yes Closed
Composite Composite =~ Unknown Unknown Unknown Unknown Closed
Composite Composite =~ Unknown Unknown Unknown Unknown Closed
Composite Composite =~ Unknown Unknown Unknown Unknown Unknown
Composite Composite  Unknown Unknown Unknown Unknown Unknown
Composite Composite =~ Unknown Unknown Unknown Unknown Unknown
Timber Timber Unknown Unknown Unknown Unknown Unknown
Composite  Composite No Yes Concealed Unknown Closed
Composite  Composite No Yes Concealed Unknown Closed
Composite Composite =~ Unknown Yes Concealed Unknown Unknown
Timber Timber No Yes Concealed Unknown Closed
Composite  Composite No Yes Concealed Unknown Unknown
Composite  Composite No Closed
Composite Composite =~ Unknown Yes Concealed Yes Closed
Composite  Composite =~ Unknown Yes Concealed Unknown Unknown
Composite  Composite No Closed
Composite  Composite No Yes Concealed Unknown Closed
Timber Timber No Yes Concealed Unknown Unknown
Composite  Composite No Yes Concealed Unknown Closed
Appendices Page 25 of 359 RHO00000004/26

RHOUuuuuuu4_uuco



Appendices to Report of Roger Howkins | Vertical Transportation Engineer | Lifts | Arup | Grenfell Tower Inquiry | September 2020

Door Door Door Working Door
in- Door leaf frame Glazing closer Door closer door open/closed
Floor Flat situ? type type in door? present? type closer?
Flat 191 Composite Composite No Yes Concealed Unknown Closed
Flat 192 Composite Composite No Yes Concealed Closed
- Flat 193 Composite Composite No Yes Concealed Unknown
Flat 194 Composite Composite No
Flat 195 Timber Timber No Overhead Unknown
Flat 196 Composite Composite Yes Yes Concealed = Unknown Closed
Flat 201 Composite Composite No € Concealed Yes Closed
Flat 202 Timber Timber No € Overhead Unknown
55 Flat 203 Composite Composite No Closed
Flat 204 Composite Composite No € Concealed Unknown
Flat 205 Composite Composite No Unknown
Flat 206 Timber Timber No Yes Concealed Yes Closed
— 17% Door closer present
and waorking
Door closer present
but not working
® Door closer absent
23%

20%
Door closer found
but unconfirmed if
working
Unknown if door
closer installed

25%

Figure 1 — Chart showing percentage of working versus non-working door closers from
Floor 4 to Floor 23 (120 flats)
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Grenfell Tower Fire Investigation Report Number: P109378-1012

Issue: 1

3.2 Flat internal surveys

19 Dam age to flats generally increases with height up the Tower; a sumnary of the extent of damage to
each flat is provided at Table 2 and Table 3.

20 The f  ollowing levels were used to assess nonstructural damage within flats:
20.1 0 — No dam age
20.2 1-Sm oke and/or fire damage <1nm?
20.3 2-Sm oke and/or damage limited to 1 room
20.4 3 — Fire dam age to multiple rooms
20.5 4 — Fire dam age throughout flat with evidence of partitions remaining
20.6 5 - Flat consum ed by fire

Table 2 — Trends across Tower showing extent of damage to flat fixtures, fittings and contents of
flats

H

3 1
3 1 3
8 2 0 2
7 1 1 3
| o [N 2
5 2 0 1
4 1 0 0
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21 The f ollowing levels were used to assess the spalling within flats:

21.1 0 — no spalling (this does not indicate no fire/sm  oke damage)

21.2 1 — spalling but no ex posure of reinforcing steel

21.3 2 —single layer of reinf  orcing steel exposed

21.4 3 —double layer of reinf ~ orcing steel exposed

21.5 4 — double layer of reinf ~ orcing steel exposed and/or reinforcing steel has snapped.

Table 3 — Trends across Tower showing extent of spalling of concrete and whether the floor slab
was deflected across flats, from 239 floor down to 4" floor. The table provides an average of
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