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16 Construction of the single protected stair- the 
provisions made at Grenfell Tower to comply 
with Building Regulations 

16.1 Purpose of Section 16 
16.1.1 In this section, I present the findings from my review of the active and passive 

fire protection measures in the single protected escape stair serving levels 3 -
23 in Grenfell Tower. Please see Section 15.1 where I explain why I have 
carried out this analysis. 

16.1.2 The scope of this review, in Phase 1 of the Inquiry, is the design and 
construction of the active and passive measures. In Phase 2 I will investigate 
the testing and maintenance activities undertaken for each of the active and 
passive measures described here by the responsible person as required by the 
Regulatory Reform (Fire Safety) Order 2005. 

16.1.3 Section 16 assesses the construction of the stair over its full height. Sections 
16.3 to 16.8 assess the stairs between Levels 3 and 23. 

16.1.4 The construction of the stair changes at level 2, and I assess the stair between 
the ground floor and level2 in section 16.9 below. 

16.1.5 The purpose of the lobby smoke control system is to protect the stair case. I 
have provided my compliance assessment of the lobby smoke control system 
in Appendix J, but I provide a summary here for completeness. 

16.2 Overview of legislation and guidance 
16.2.1 Please see Section 15 .2, where I give an overview of the functional 

requirements of the Building Regulations , the relevant parts of the statutory 
guidance in ADB 2013 and the guidance in CP3 1971. In Section 15 , I also 
explained the assumptions underlying the statutory guidance. I do not repeat 
these here. 

16.2.2 Below, I identify the particular requirements that apply to the common stair in 
Grenfell Tower. 

16.2.3 In CP3 1971 , protection to the stair is provided by physical enclosure with fire 
resisting construction and the use of ventilated lobby access to the stair. These 
elements of protection are provided to prevent smoke and fire from 
compromising the safe use of the stair by occupants of the building on any 
floor above the fire floor " in the event that the fire is not extinguished early" 
(Section 2.4.2.2(2) ofCP3 1971). 

16.2.4 The protection provided to stairs in residential buildings is therefore intended 
to: 
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a) Physically prevent the penetration of smoke and fire into the stair 
enclosure by provision of fire resisting construction including the doors 
set into this construction; 

b) Prevent the spread of smoke into the stair by provision of fire resisting 
lobbies and doors (including the flat entrance door) and smoke ventilation 
systems; and so 

c) Prevent the spread of fire and smoke from blocking the use of the 
protected stair for residents above the fire floor. 

The current statutory guidance, ADB 2013, sets out the criteria for means of 
escape in ADB 2013 Section Bl.v.b): 

"where direct escape to a place of safety is not possible, it should be possible 
to reach a place of relative safety, such as a protected stairway, which is on a 
route to an exit, within a reasonable travel distance. In such cases the means 
of escape will consist of two parts, the first being unprotected in 
accommodation and circulation areas and the second in protected stairways 
(and in some circumstances protected corridors)." 

In accordance with those principles in ADB 2013 and CP3 1971, the 
protected stairway should be a place of relative safety. 

Primarily, a single stairway in a high rise building should in my opinion: 

a) Provide an ongoing safe vertical means of escape from the building, and; 

b) Provide a means for firefighters to carry out firefighting and search and 
rescue operations 

In Table 16.1, I present the ADB 2013 provisions to protect occupants and 
fire fighters in the protected stairway serving residential flats on levels 3 - 23 
in Grenfell Tower: 

Table 16.1: ADB 2013 Provisions to protect lobbies and stairway 

Provisions required at Grenfell Tower Purpose 

The interface between the fire detection To maintain a high degree of reliability 
and fire alarm system, and any other of fire safety control functions that are 
system required for compliance with the interlinked with the fire detection and 
Building Regulations is designed to fire alarm systems. 
achieve a high degree ofreliability. 

This is relevant to the smoke ventilation 
system protecting the stair in Grenfell 
Tower. 

The protected lobby should be ventilated Primary purpose of lobby and stair 
by natural smoke ventilation or smoke ventilation is to protect the 
mechanical ventilation. common stair- it is probable that some 

smoke will get into the lobby from a fire 
in a flat, if only because the entrance 
door will be opened when the occupants 
escape. This offers additional protection 
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Provisions required at Grenfell Tower 

The stair should be at least 1100mm in 
width when measured between the 
balustrades and/or wall 

The stair should be situated within a fire-
resisting enclosure which meets the fire 
performance requirements ofBS476-21 
to 120 minutes (Loadbearing capacity, 
Integrity, Insulation) 

The fire door to the firefighting stair 
should meet the fire perfonnance 
requirements ofBS476-22 to 60 minutes 
(Integrity). 

Each should be fitted with a self-closing 
device. 

Each door should have a leakage rate not 
exceeding 3m3/m/hour (head and jambs 
only when tested at 25 PA under BS 476-
Section 31.1) 

Lift wells, electricity meters, and gas 
services are the only services deemed 
acceptable to run through the protected 
stairways 

Gas service and installation pipes are 
only permitted to run through the 
protected stairway if they comply with 
Pipelines Safety Regulations 1996 & Gas 
Safety (Installation and Use) Regulations 
1998. 

The provision of gas services within the 
stair of Grenfell Tower and the lobby gas 

16-3 

Purpose 

to that provided by the fire doors to the 
stair. 

Smoke ventilation also affords some 
protection to the lobby. 

Furthermore, ADB 2013 section 17.1 
states: 
" ... the problems of reaching the fire 
and working inside near the fire, 
necessitate the provision of additional 
facilities to avoid delay and to provide a 
sufficiently secure operating base to 
allow effective action to be taken. 

These additional facilities include 
firefighting lifts, firefighting stairs and 
firefighting lobbies, which are combined 
in a protected shaft known as the 
firefighting shaft (Diagram 52)." 

The stair should achieve a minimum 
width for both the purposes of 
firefighting operations and means of 
escape. 

To provide a fire resisting enclosure 
separating the protected stairway from all 
other areas to inhibit the spread of fire 
and smoke into the protected stairway. 

Self-closing mechanisms on fire doors 
ensures door is closed after use. Smoke 
leakage protection limits smoke spread 
through gaps whilst the door is closed. 

ADB 2013 Section 2.40 states: 

"A protected stairway needs to be 
relatively free of potential sources of 
fire ... " 

This is to limit the possibility of the fire 
spreading into and being sustained within 
the stair. 
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Provisions required at Grenfell Tower 

pipes connecting to it, which I refer to in 
Section 14, is covered in Section 16.7. 

Flights and landings of the protected 
stairway should be constructed of 
materials of limited combustibility. 

A handrail should be provided on both 
sides of the stairway because it is wider 
than 1 OOOmm. 

"All escape routes should have a clear 
headroom of not less than 2m and there 
should be no projection below this height 
(except for door frames) ." 

"The floorings of all escape routes 
(including the treads of steps and 
surfaces of ramps and landings) should 
be chosen to 1ninimise their slipperiness 
when wet." 

All escape routes should have adequate 
artificial lighting that illmninates if the 
main supply fails . 

A fire main outlet should be provided in 
the protected stairway. 

Although fire main was required to be 
located in the protected stairway in 
Grenfell Tower, it was provided in the 
protected lobby. 

Please refer to Section 15 for a review of 
the fire main provided in the protected 
lobby. 

Buildings over 18m are required to have 
a firefighting lobby (as shown in Figure 
15.3 of Section 15). 

ADB 2013 does not provide design 
guidance for provisions for occupants 
that require assistance to escape in 
residential buildings. 

Refer to BS 9991:2015 for design 
guidance. 

Please refer to Section 18 for a review of 
provisions for occupants that require 
assistance to escape. 

16-4 

Purpose 

To prevent the stair construction from 
being involved in and facilitating the 
spread of the fire . 

To pennit escape routes to be "safely 
and effectively used at all material 
times ". 

To pennit escape routes to be "safely 
and effectively used at all material 
times ". 

To pennit escape routes to be "safely 
and effectively used at all material 
times ". 

To pennit escape routes to be "safely 
and effectively used at all material 
times " if the main power supply fails. 

Fire mains are installed in a building 
over 18m in height and equipped with 
valves etc. so that the fire and rescue 
service may connect hoses for water to 
control the spread of fire inside the 
building 

See section 15 

ADB 2013 Bl.v states: 

"Some people, for example those who 
use wheelchairs, may not be able to use 
stairways without assistance. For them 
evacuation involving the use of refuges 
on escape routes and either assistance 
down (or up) stairways or the use of 
suitable lifts will be necessary ." 
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16.3 Lobby and smoke protection for the stair 
16.3.1 I provide a detailed explanation of the requirements for the lobby smoke 

control system in Grenfell Tower in a separate Appendix J, with a summary 
included in Table 16.2 and Table 16.3, and discussion of pressure sensing 
devices and enclosure of the ductwork at level 2 included in section 16.7.25. 

16.3.2 Regarding the performance of the system as a lobby smoke control 
system: 

16.3.3 I consider that the smoke system installed in Grenfell Tower did not meet the 
requirements for a pressure differential system and particularly the 
performance requirements outlined in BS EN 12101-6. Therefore, I consider 
that the system for Grenfell Tower was not in compliance with the 
arrangements shown in BS EN 12101-6 and hence was not compliant with the 
requirements of ADB. 

16.3.4 Regarding the performance of the system as a protected shaft: 

16.3.5 I have substantial evidence of a number of non-compliances with the system 
as installed in the tower: 

16.3.6 The existing builders work ducts do not appear to have been checked and 
sealed as is required - and have no stated fire resistance performance in the 
design documentation. In this existing building they require a minimum of 60 
minutes fire resistance each side separately. 

16.3.7 Section 10.15 of ADB 2013 states that the requirement for fire and smoke 
dampers to a Protected Shaft is a t60 minutes rating for Integrity and Smoke 
leakage. Specifically, this is an ES60 rating as classified using BS EN 13501-
3 based on testing using BS EN 1366-2. 

16.3.8 Because the dampers are in a powered pressure differential system this ES60 
standard must be classified using BS EN 13501-4 based on testing to the 
higher standard ofBS EN 1366-10. 

16.3.9 However, the evidence I have allows me to conclude that the dampers 
installed did not achieve the required performance of either ADB 2013 orBS 
EN 12101-6 for ES60 when classified against either BS EN 13501 Part 3 or 
Part 4. 

16.3.10 However, the oral evidence ofFarhad Neda (Transcript 181
h October, p27) 

about smoke leaking into the lobby of Level 23 via the smoke shaft vents, on 
the north and south side, is a critical piece of evidence at this stage. This is 
because it could indicate a significant failure of the smoke control system to 
prevent contamination of compartments away from the fire compartment, in 
breach of Section 11.8.2.10 ofBS EN 12101-6, which states: 

16.3.11 "If different pressurized or depressurized zones are connected to the same fan 
or set of fans by a common system of ductwork and/or shafts, smoke control 
dampers shall be used." 
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16.3.12 This evidence may also represent a failure of the compartmentation rules for 
protected shafts in Section 8 of ADB 2013. 

16.3.13 I will continue to investigate these matters as part of my Phase 2 work. 

16.4 Interfaces with fire detection and fire alarm system 
16.4.1 ADB 2013 Section 1.38 states that 

16.4.2 

16.4.3 

16.4.4 

"Fire detection and fire alarm systems are sometimes used to initiate the 
operation, or change of state, of other systems, such as smoke control 
systems, fire extinguishing systems, release arrangements for electrically 
held-open fire doors and electronically locked exit doors. It is essential that 
the interface between the fire detection and fire alarm system and any other 
system required for compliance with the Building Regulations is designed to 
achieve a high degree of reliability. " 

I observed three types of fire detection and alarm system in Grenfell Tower: 

a) Automatic fire detection and alarm systems within the new and existing 
residential flats; 

b) Manual detection and alarm systems within the basement (Figure 16.1) 
and the roof plant room (Figure 16.2); and 

c) An automatic fire detection only system in the lobby of every level of 
Grenfell Tower. 

I have not seen any evidence of interfaces between the fire detection and 
alarm systems within the new and existing residential flats and any other 
system within the building. As I have explained in Section 15 these systems 
were not required to be interfaced with any other system pursuant to the 
statutory guidance ADB. 

I observed a manual detection and alarm system within the basement (Figure 
16.1) as well as the rooftop plant room (Figure 16.2). I have found no 
evidence that the manual detection was interfaced with any other alarm 
systems within the building, nor were they required to be by the relevant 
statutory guidance. I could not find where the control panel for this system 
was located 
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Break glass manual 
call point 

Figure 16.1 Observed manual fire detection and alarm system within the basement of 
Grenfell Tower 
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Figure 16.2:0bserved manual fire detection and alarm system within the rooftop 
plant room of Grenfell Tower 

There is reference to the basement detection system in e-mail correspondence 
between CS Stokes and KCTMO up to 23rd May 2016 (CST00002340). Mr 
Stokes refers to the Max Fordham document "Basement Fire Alarm" 
specification dated l21

h May 2016 (CST00000040). Page 2 of this document 
specifies the following interfaces: 

A standalone fire detection and alarm system is to be designed for the 
Basement Plant Room. This is to use fixed temperature heat detectors to 
detect a fire, and warn occupants through the activation of sounders and 
visual beacons. In the event of the system being activated, the boilers shall be 
shut down via the existing interface with the EMS system. In addition to this, 
it shall also be connected to the Tuns tall Autodialler to provide notification to 
the building owner that the system has been activated. 

The fire detection and alarm system shall comprise control and indicating 
equipment, detectors, interface modules, sounders, flashing beacons and all 
other associated equipment/devices to provide a complete system to the 
relevant Standards listed within. " 
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16.4.6 I will need further evidence from the BMS system and the parties who 
designed and installed the system to confirm what systems the basement fire 
alarm was interfaced with. 

16.4.7 I have found evidence which shows that the automatic fire detectors observed 
in the lobby of every level of Grenfell Tower were interfaced with the 
following systems only: 

16.4.8 

16.4.9 

16.4.10 

16.4.11 

16.4.12 

16.4.13 

a) the lobby smoke ventilation system, i.e. upon detection of smoke within a 
lobby the ventilation system should operate- as I have described in 16.3 
and Appendix J; and 

b) an autodialler system, which may have been installed by Rydon or its 
subcontractors (RYD00094190) and managed by Tunstall Telecom 
(THL00000003)- but please see the following points. I will therefore 
have to revisit this issue when additional relevant information is available. 

A drawing contained with an e-mail on 15th April2016 from JS Wright to 
PSB (PSB00001090) shows that modifications were to be made to the Master 

Panel Steel Enclosure drawing ref 'PSB 140003 Rev 07' hand marked to 

incorporate the autodialler with an independent phone line to be installed. 

However subsequent correspondence from PSB to JS Wright 18/04/16 stated 

"I now do not think the auto dialler is sufficient for the job." (PSB00001095). 

The Rydon O&M contains a Tunstall installation report for connection to the 
smoke control system dated 04/05/16 (RYD00094190). I have not found any 
correspondence between the 18/04/16 and the 04/05/16 to show if the original 
proposed auto dialler was omitted and a decision was then taken to install 
something different - by means of this Tuns tall system. I will revisit this issue 
when additional relevant information is available. 

I do know that the autodialler system was managed by Tunstall Telecom. 
Call history evidence disclosed by Tunstall to the Inquiry indicates that there 
was a call to them at 00:55:01 on 14/06/17 from unit ' 540009001 ' , address 
Lancaster West Estate, Grenfell Tower, Grenfell Road, Wll 1 TQ 
(THL0000003 ). The location of the device which triggered that call is 
unknown at this stage. 

A further fire detection system was specified for the Nursery and offices at 
ground floor. I did not access the ground floor of Grenfell Tower during my 
site inspections and so have not observed what system was present. The 
Exova Outline Fire Strategy (EX000001106) specified a stand-alone Type 
'M' fire detection and alarm system for the nursery and office 
accommodation. RJ Electrics "description of services" dated 05/16 
(RYD00094130) describes the provision of a Category L2 fire detection and 
alarm system. 

I have seen evidence that KCTMO were provided with a quote for installing a 
Tunstall autodialler system which would also operate from the nursery system 
(MAX00006206) and this provision is listed in the RJ Electrics "description 
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of services". I require further evidence that the system was installed and in 
operation. 

Grenfell Tower was provided with an electronic door entry system (Figure 
16.3) during the 2012-2016 refurbishment. The equipment was commissioned 
by SW Security Limited (RYD00092687) on 21/01/2016. No fire alarm 
interface is listed in the equipment schedule. To date, I have found no other 
evidence of an interface between the electronic door entry system and any of 
the fire detection and alarm systems in Grenfell Tower. 

l1~1S1 

Figure 16.3: Photograph of main entrance door showing "Fire Switch" 
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Item of Equipment Type of Equip. Qty Passed Comments 

Main control unit APEX/16 1 Yes 

Marshalling unit MB08 20 Yes 

Landing cont ro l unit n/a 

Door panel 
APEX/D/5/BZ/PSB/YR/ 2 Yes ETR 

Handsets ED4+ 128 Yes 

Access contro l unit PAC 512 4 Yes 

Access contro l readers PAC 7 Yes 

Lock release/ magnets Magnets 7 Yes 

Door contact n/a 

Internal push PTE/YR 7 Yes 

Fire override switch Entrotec FS4 1 Yes 

Door alarm n/a 

Other equipment n/a 

Figure 16.4 Schedule of equipment commissioned by SW Security on 21/01/2016 for 
RJ Electrics (RYD00092687) 

A manual fire override switch "Entrotec FS4" is listed -this product is visible 
in Figure 16.3. Therefore, upon fire and rescue service arrival, a key would be 
required to gain access to the firefighting stairs and lobby. The manufacturer's 
website1 (a company called Entrotec) lists the key type required for operation 
as a 'drop key'. 

Max Fordham document "Testing, commissioning & witnessing tracker" 
dated 15/04/2016 for Grenfell Tower (MAX00002502) includes the following 
entry which provides evidence that the key switch was intended to override 
electronic access to all parts of Grenfell Tower: 

Testing, Commissioning & 
Witnessing Tracker 

I tommunolM&E ~SV>tems: 
Lifts & Controls (!ne lih 
grounding) 

I CCTV 
Door Entry Systems & Controls 

Telephone & Data Systems 

Air sensors on stairwells 

External Ughting 

TESTING, COMMISSIONING & WITNESSING TRACKER 

RESIDUAL SNAGGING ITEMS FROM M&E REPORTS 

GRENFELL TOWER (Tracker Revised) Date: 01-<14-16 

Witness Date Comments Rydon Comments 15-04-16 

Both lifts require cleaning down, cars & panels As dusty works are now completed, we are 

TBA 
Inspecting for damage and witnessing for arranglns for the shafts to be cleaned. Not all 
correct operation damage Is Rydon as lifts were old & existing and 

previous alteration works 

16-03-16 n ' <and cabinet to earth bond HD1 'I lea<thlnR to cab~ 

(I &.2!J>pleted _) -10teratlons to main door fire man switch being.........., 

16-03-16 r--.. ( done next week. This will open all doors when ) -s.=n switch activated to allow fire brl~ 
..t.Q_all areas. 

Is BT line connected up 7 No PSB are onsite next week to complete AOV 

and will be connecting auto dialler. Client will 
TBA need to set up contract with Tunstall once 

complete. 

Awaitio.E.Jnstructionfol' _f'lursery _l onne:a:i_oo __ 
These need to be relocated to avoid damage Being used as ashtrays by residents smoking in 

29.02·16 stairwelL Residents should not be smoking in 
communal areas as it will tri ertheAOV 

13.05-16 
Column lighting and 2no heads to be installed, 2no missing heads to be found by TMO- if not 

1 http://www .entrotec.com/products/fs4- fires witches 
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Figure 16.5 Excerpt from Max Fordham testing, commissioning & witnessing tracker 
(MAX000025202) 

RJ Electrics "description of services" dated 05/16 (RYD00094130) contains 
the following information about the key switch: 

"Fireman's "drop key" override switches have been installed at each of the 
two main entrances, once activated the system has been programmed to hold 
open all internal lift lobby doors for a 2-minute period to allow Fire Brigade 
entry into the main lift cores. " 

I have seen no evidence from the external CCTV as to whether the LFB 
attempted to use the fire switch and therefore no evidence of whether or how 
the switch operated on the l41

h June 2017. Therefore, compliance with the 
guidance in ADB section 1.38 cannot be determined. 

As mentioned in Section 15.9, I have not found any evidence of automatic 
actuation of the fire lifts at this time. The significant findings to the 2016 fire 
risk assessment by C Stokes (TMO 10017691) identifies that he understood 
the lift not to be interfaced with the detection system provided to activate the 
lobby AOVs. However, there is conflicting evidence in the WSP lift 
inspection report (MET00019973) which was commissioned by the MPS. I 
would recommend that a specialist lift expert, instructed by the Inquiry at 
Phase 2 of its work, should investigate this further. 

If automatic actuation of firefighter control was provided, the interface with 
the fire detection and fire alarm system should have been designed to achieve 
a high degree of reliability per ADB 2013 Section 1.38. 

Stair width 

The stair should achieve a minimum width for both the purposes of 
firefighting operations and means of escape. 

The stair in Grenfell Tower was a firefighting stair, and should be at least 
11 OOmm in width when measured between the balustrades and/or wall to 
comply with ADB 2013 Section 2.33. 

This minimum width should be provided so that firefighters are able to pass 
each other while rescuing casualties and undertaking firefighting operations. 

During my site inspections, I measured the single stair in Grenfell Tower to 
be a width of 1 040mm, measured between the handrail and the wall from 
levels 2-23, as shown in Figure 16.8. 

The stair width in Grenfell Tower is therefore not compliant with the ADB 
2013 guidance. 

CP3 1971 Section 3.4.2.2 only requires stairways to have a minimum width of 
900mm measured between a wall and the inside of a handrail on any flight, 
therefore the width of the protected stairway in Grenfell Tower is compliant 
with the original CP3 1971 design guidance. 
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16.5. 7 See Appendices G and H for further assessment of the stair compliance with 
Parts B1 and B5 of the Building Regulations 2010. 

16.5.8 Table 7 of ADB 2013 provides tabulated data for the capacity of stairs in a 
building using a simultaneous evacuation strategy. This table is intended to 
allow designers of buildings to determine how many occupants can be above 
the ground floor in a building based on the total width of the stairs available. 

16.5.9 Section 4.22 of ADB 2013 states: 

16.5.10 

16.5.11 

16.5.12 

"In calculating the width of the stairs account is taken of the number of 
people temporarily housed in the stairways during the evacuation " 

The occupancy capacity presented in the table is calculated by adding 2 
separate components together. These are: 

a) A specific number of occupants that would be able to flow through an exit 
of the same width as the stair in the time assumed to be relevant to escape 
by ADB 2013 (2.5 minutes); and 

b) The number of occupants from each floor served by the stair that would 
be able to shelter in the stair within the evacuation time. 

Section 4.25 of ADB makes clear that the formula it proposes for calculating 
the capacity of the stairs only applies where the stairs are 11 OOmm or wider. 
Instead, Table 7 includes a specific column to be applied to 1m wide stairs. 
Therefore, I have used that Table in calculating the capacity of the stairs. 

On the basis of Table 7 (Figure 16.6), the 2 components for a 1m wide stair 
serving 23 storeys above ground are: 

a) 150 occupants would be able to flow through a 1m wide exit in 2.5 
minutes; and 

b) Each storey height of the stair (excluding the 1st storey) would be able to 
shelter 40 people. 

Table 7 Capacity of a stair for basements and for simultaneous evacuation 
of the building 

No. of 
floors I Maximum number of persons served by a stair of width: I served 

1000rnm 1100mm 1200mm 1300mm 1400mm 1500mm 1600mm 1700mm 

150 220 240 260 280 300 320 340 

1800mm 

380 ~i· I Stair capacity increases by ~ 2. 190 260 285 310 335 360 385 410 435 

40 persons per floor served 3. 230 300 330 380 390 420 450 480 510 
4. 270 340 375 410 445 480 515 550 585 

~ 5. 310 380 420 460 500 540 580 620 660 
6. 350 420 465 510 555 600 645 690 735 

I Stair capac1ty increases by ~ 
7. 390 460 510 560 610 660 710 760 810 
8. 430 500 555 610 665 720 775 830 885 

40 persons per every 9. 470 540 600 660 720 780 640 900 960 
additional floor served 10. 510 580 645 710 775 840 905 970 1035 

Notes: 

11. The capaclty of stairs S8l'ling mono than 10 storeys may be obtained by using n,.-extrapolation. I 
2. The capacity of stairs not less than 1100mm wide may also be obtained by using the formula in paragraph 4.25. 

3. Stairs with a nse of mora than 30m should not be wider than 1400mm unless provided With a central handraH (see P¥8Qraph 4.15). 

4. Stairs wider than 1800mm should be provided wrth a central handrail (see paragraph 4.16). 
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Figure 16.6 Excerpt from Table 7 of ADB 2013 showing the maximum number of 
people served for a lOOOmm wide stair up to 10 floors. Note 1 permits the capacity 
of stairs serving more than 10 floors to be extrapolated. 

Therefore, a stair of this width and height, is deemed to provide escape 
capacity for [150 + (22 x 40)] = 1,030 people. 

At the start of the fire there were 293 residents in the building. 

If I consider the total capacity within the stair only , this is 22 floors x 40 
persons/floor= 880 persons. 

Figure 16.7: Measured stair width on level4landing 

Stair enclosure 

As I explained in section 15, the stair enclosure is required to achieve 120 
minutes fire resistance (loadbearing capacity, integrity and insulation). Fire 
doors in the stair enclosure should achieve 60 minutes fire resistance and 
restrict smoke leakage at ambient temperatures. This is in accordance with 
ADB 2013. 

As discussed in Section 16.3, the smoke control system should have been 
designed to prevent the passage of smoke through gaps around the stair doors. 

In the original design drawings , the concrete walls enclosing the stair were 
indicated as 200mm concrete construction (Figure 16.8). This was consistent 
with my onsite measurements (Figure 16.9). As I have explained in Section 
15, this thickness of concrete would achieve the performance requirement of 
120 minutes fire resistance (see Eurocode 2, Table 5.4). 
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Figure 16.8: Original design drawings showing shaft construction of200mm 
concrete (overlaid onto (RBK00018856)) 

Figure 16.9: Photograph ofLevel20 stairway door showing concrete enclosure of 
stairway 

16-15 Ove Arup & Partners Ltd 

BLAS0000016_0017 



REPORT OF DR BARBARA LANE 

SPECIALIST FIELD FIRE SAFETY ENGINEERING 

ON BEHALF OF: GRENFELL TOWER INQUIRY 

16.6.4 The stair enclosure is sited so that all parts of the building are within 45m of a 
fire main outlet, in accordance with ADB 2013 sections 17.8-17.10 and with 
the equivalent provision in CP3 1971 ( 60m ). 

16.6.5 As described in Appendix H, the GLC Section 20 Code of Practice 1970 
which applied to Grenfell Tower at the time of its construction, also required 
the enclosure of the firefighting stair, lobby and lifts to achieve 120 minutes 
fire resistance. Therefore, the construction is also compliant with Section 20. 

16.6.6 Stair fire doors 

16.6.7 The locations of the stair doors on levels 4-23 in Grenfell Tower are shown 
in Figure 16.10. 

16.6.8 

16.6.9 

16.6.10 

C~· l Exisling Lill obby (W+2) 
32. "" 

£STIUA1[0l[~ o13H~ 

I 
I 

// I 

Figure 16.10 Location of door to protected stair enclosure (SEA00010474) 

I have carried out an extensive review of the legislation regarding fire doors 
since the time of the design of Grenfell tower, and also the condition of the 
stair doors installed in Grenfell Tower. This is presented in Appendix M. 

At each level, the door between the lobby and the stair enclosure is the barrier 
between the stair and the floor affected by fire. Stair fire doors prevent fire 
and smoke from affecting the stair and permit the escape of other occupants 
within the building. 

In accordance with CP3 1971 , the London Constructional Bylaws 1966, GLC 
Section 20 Code of Practice 1970, ADB 2013 and the LGA guidance on 
existing blocks of flats , the stair doors in Grenfell Tower were required to be 
fire resisting. 
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16.6.11 According to ADB 2013 Diagram 52, stair doors should achieve 60 minutes 
fire resistance and restrict smoke leakage at ambient temperatures. 

16.6.12 As discussed in Section 16.3, the smoke control system was designed to 
prevent the flow of smoke through gaps around the stair doors. 

16.6.13 According to CP3 1971 Section 4.3.2.32 fire doors to the protected stair 
should achieve 30 minutes fire resistance for integrity and stability. 
According to the London Constructional Bylaws 1966 and GLC Section 20 
Code of Practice stair doors were required to be Class A. 

16.6.14 In Appendix M, I explain that Class A doors are either 30 minutes integrity 
and stability or one of three prescribed forms of door construction. 

16.6.15 My investigation of doors with similar construction to one of the prescribed 
Class A doors indicates that the fire resistance achieved can be as low as 12 
minutes integrity fire resistance, for doors with rebates of 12mm. 

16.6.16 

16.6.17 

16.6.18 

16.6.19 

16.6.20 

16.6.21 

Work by Morris (1971) shows that a door, of similar construction to a No.3 
Class A door, upgraded with an intumescent strip could achieve 30 minutes 
integrity to BS 476-1 (1953). But later evidence from BRE digest 155 and 
220 shows that it would fail to achieve 30 minutes to the later more onerous 
fire resistance standard ofBS 476-8 (1972) and would achieve 20 minutes 
integrity. 

In each case, fire doors were required to be installed with self-closing devices. 

The introduction to the LGA guide states: 

"This document is intended to assist responsible persons to comply with the 
FSO and the Housing Act 2004. Accordingly, it is expected that enforcing 
authorities will have regard to this guide." 

The LGA guidance Section 62.17 identifies that there are three options for 
upgrading historic fire resisting doors, 

a) Notional FD30 

b) Upgraded FD30 

c) Replacement FD30 

A notional FD30 door is referenced in Section 62.17 of the LGA guidance as: 

"accept the door as it is, provided it is a good fit in its frame and that it 
satisfied the standard applicable to fire-resisting doors at the time of 
construction of the building or manufacture of the door " 

An upgraded FD30 door is referenced in Section 62.17 of the LGA guidance 
as: 

"upgrade the door by, for example, fitting intumescent strips and smoke seals 
along the edges, and fitting a protected letter box". 
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16.6.22 Section 4.3.2.2 ofCP3 1971 describes single leaf, Type 2 doors, swinging in 
one direction only as needing to be fitted into frames with a 25mm rebate. 

16.6.23 Table G of Schedule VI of the London Building (constructional) amending 
bylaws 1966 states that Class A doors "shall be hung to open in one direction 
only in solid timber or metal frames with rebates or door stops not less than 
1'2 inch [12.5mm] deep". 

16.6.24 I observed during my site inspection that out of the 21 stair fire doors on 
levels 3 - 23, 10 of the doors were intact, 3 of the doors were damaged, and 8 
of the doors were missing. Refer to Section 14 for additional information on 
the performance (and final condition) of the stair fire doors. 

16.6.25 During my site inspection, I conducted a detailed inspection of the specific 
construction of one stair fire door on level 6, shown in Figure 16.11 and made 
the following observations: 

16.6.26 

16.6.27 

16.6.28 

a) Self-closing device was installed (compliant with LGA guidance); 

b) No intumescent seals were visually observable in either the door frame or 
the door leaf, as shown in Figure 16.12 (this is not compliant with LGA 
guidance); 

c) Door leaf was measured as 44mm. This is typical of a 30 minute fire 
resistant door as per the Industry guidance document TRADA WIS 1-13 
(not compliant with ADB 2013, but compliant with CP3 1971 Type 2 
door and with the London Building (Constructional) bylaws 1966 Class A 
door); and 

d) The rebate was measured as 12mm. This complies with the requirements 
of the London Building (Constructional) bylaws 1966 for a Class A door. 
However, this is less than the requirement of 25mm for a Type 2 door and 
therefore not compliant with CP3 1971. This rebate measurement is also 
characteristic of a Type 3 door (defined by CP3 1971 as having a lower 
performance of 30 mins stability and 20 mins integrity). 

e) All the stair doors appeared to be the same on site from Level 4 upwards. 
Unfortunately, my site inspection work was terminated due to safety 
concerns and I was unable to measure any other fire door to the stair. 
However, based on my visual inspection of the doors, in my view it is 
likely that the stair doors, from Level 4 upwards, are all the same. 

I have further investigated the likely date of construction of the staircase 
doors in Grenfell Tower in Appendix M. 

As a result, I have found no evidence that supports the Grenfell Tower stair 
door having been replaced during the occupation of the building from 197 4 to 
2017. 

I have found the following evidence that would suggest that the Grenfell 
Tower stair doors had some works done to them at some point between 1974 
and 2017: 
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a) I observed a nylon brush seal installed in a grove in the edges of the door. 
Brush seals were not a requirement for compliance with either the 
London Building Constructional Amending Bylaws 1966 applicable at the 
time of construction, nor with the British Standard 459: Part 3: 1951 
Fire check flush doors and frames. 

b) Photographs taken on 171h June 2017 by SM J ames Flinn show stair doors 
on Level 19, level 11 and an unidentified floor with a groove, but without 
any installed seal (MET00018829, MET00018873, MET00018975). 

c) Cold smoke performance was not a requirement for stair doors until 1990 
when BS 5588-1:1990 was introduced. Therefore, this could suggest that 
the brush seal was installed after 1990. 

d) Carl Stokes was asked to visit Grenfell Tower on Thursday 9th April 
2015 by the TMO "to look at the flat/ lift area to staircase fire doors 
which a contractor has recently routed out along the door edges and 
fitted cold smoke seals into and also fitted new hinges on these doors ". 
The findings from this visit were issued by Carl Stokes to the TMO on 
10/04/2015 by letter (RYD00038811). This could suggest that the brush 
seal observed was retroactively installed on the original door in 2015. But 
emails between the TMO and Rydon and the letter disclosed by RBKC to 
the Inquiry would suggest that no-one was asked to do such work. 

e) The Metropolitan Police fire resistance test (MET00021780) describes 
the presence of a "Nylon bristle type smoke strip" which, based on 
research I have carried out, was only required for cold smoke leakage 
after 1990. 

A destructive survey of any remaining door samples could provide 
measurements of the top middle and intermediate rail dimensions; door leaf 
width; door leaf height; ironmongery and presence or not of an intumescent 
seal to provide further evidence of the door specification. 

However, based on the evidence I have seen to date, I am satisfied that the 
stair door was constructed as a No. 3 Class A door from Table G of Schedule 
VI of the London Building Constructional Amending Bylaws applicable at the 
time of construction. 

If there are intumescent materials present in these stair doors, chemical 
analysis to determine the age of the intumescent seal could be carried out, as 
described in Appendix M. However, I do not consider such investigations 
necessary at the present time. 

The level6 stair door was fire tested to BS 476-22 by BRE as part of the MPS 
criminal investigation (MET00021780). The door was found to achieve 16 
minutes integrity and 3 mins insulation. This is a lower standard than the 60 
minutes integrity which would be required to comply with current guidance in 
ADB 2013 or the 30 minutes required for compliance with CP3 1971 
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16.6.34 As I have explained in Section 4 of my report, the lobby smoke control 
system relies on fire doors to the stairs and to the flats , in conjunction with the 
ventilation provision. In my opinion, the performance for those doors as 
required by CP3 1971 takes precedence, where their performance is higher 
than any other of the available design standards at the time. 

16.6.35 I do not know why the lower standard Class A.No3 doors were deemed to be 
satisfactory at the time by the approving authorities in the 1970s. 

16.6.36 However, because specific fire door requirements , of a higher standard than 
Class A no.3 , were required for the smoke control system defined CP3 1971 , 
it is my opinion that none of the stair doors from Level 4 upwards complied at 
the time of the original construction. 

16.6.37 To date, I have not found any evidence that would assist in understanding 
why this was the original installed condition and what consideration was 
given to upgrading these doors in the years preceding the fire . In my view 
these matters should be the subject of further consideration at Phase 2 of the 
Inquiry's work. 

16.6.38 If the stair fire door is assessed against the guidance in ADB 2013, it is also 
not compliant with that guidance as it could not achieve either the 60 minutes 
fire resistance rating or cold smoke seal performance of a modem door. 

16.6.39 Please refer to Appendix I and Appendix M for my detailed compliance 
assessment of the stair doors. 
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Figure 16.11: Level 6 stair door (yellow box mounted to left of door is smoke control 
override switch- see Appendix J) 
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Figure 16.12 Level 6 stair door (cold smoke seals present but no intumescent strips 
on door leaf) 

On this basis, the stair enclosure of the firefighting stair serving levels 4 - 23 
does not comply with Regulation Bl or B5. 

I consider the more significant issue to be the question of what guidance is 
given about upgrading existing fire doors and whether that is satisfactory. 
Given the low performance of doors that comply with the London 
Constructional Amending Bylaws I have concerns about guidance which does 
not specifically require the need to replace such doors. 

It is my opinion that the LGA guide should be updated to reflect this. 

Services running through stairway 

During my post fire inspections, I inspected the protected stairway serving 
residential flats on levels 3 - 23. 

Hot water and heating pipes 

I observed hot water and heating pipes in the protected stairway on level 3, as 
shown in Figure 16.13. These pipes were installed during the 2012-2016 
refurbishment as I have explained in Section 4 of my report. (RYD00000577). 
I did not observe any hot water or heating pipes in the protected stairway on 
other levels . 
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16.7.4 These pipe installations were not compliant with ADB 2013 Section 2.40, 
which limits services running in the protected stairway to lift wells, electricity 
meters, and gas services. Hot water and heating pipes should not have been 
installed in the protected stairway at Grenfell Tower. 

16.7.5 

16.7.6 

16.7.7 

Figure 16.13 : Insulated pipes in protected stairway on level 3 

Gas pipework 

A Gas Service Expert has been appointed by the Public Inquiry and my 
analysis of the compliance of the gas services in Grenfell Tower is limited to 
the fire safety compliance relevant to my own expert work. However, please 
refer to Appendix K for my overview of gas services in Grenfell Tower and 
the detailed requirements for the gas service installations in the protected 
stairway. 

During my site inspections, I observed enclosed gas pipework in the protected 
stairway from levels 2-22, as shown in Figure 16.14. 
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unknown 

Figure 16.14: Enclosed gas piping in protected stairway from 1evel2- 22 

According to the Witness Statement of Stephen Mason on behalf of Cadent, 
gas pipework was installed in the protected stairway from level 2 and 22 
between December 2016 and January 2017. (CAD00000004). 

Approved Document B for fire safety advises that a pipe is not considered to 
be contained within a protected stair shaft if that pipe is completely separated 
from that protected stair shaft by fire resisting construction. 

I observed the vertical pipe within the stair to have been enclosed by 
construction, as shown in this image in the stair at Level2. I currently have no 
information available to me as to the fire performance possible from that 
construction. 

The works to separate the pipe from the stair with fire resisting construction 
were ongoing at the time of the fire. 

By 14 June 2017, the riser was enclosed within the stair from the 4th floor to 
the 22nd floor. The works to enclose the gas piping were reportedly not 
completed on the 23rd Floor. I have not verified the status of the works on the 
23rd floor at this time. (CAD00000004) 
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16.7.13 Where a gas pipe is enclosed, Approved Document B states: 

16.7.14 

16.7.15 

16.7.16 

16.7.17 

16.7.18 

16.7.19 

"8.41 A protected shaft conveying piped flammable gas should be adequately 
ventilated direct to the outside air by ventilation openings at high and low 
level in the shaft." 

This issue is being explored by the Inquiry's appointed Gas expert at this 
time. 

As I state in Appendix K, the residential gas supply piping in the protected 
stairway in Grenfell Tower was required to be screwed or welded steel unless 
the pipework was completely separated from the protected stairway by 120-
minute fire resisting construction (loadbearing capacity, integrity, insulation). 
The fire resisting construction should also be ventilated to address the 
potential risk of gas leaking from pipework. 

I have not assessed the pipe material and pipe joining method for the gas 
piping in the protected stairway at this time. 

I did not observe any evidence of ventilation of the gas piping enclosure 
during my site inspections. 

I have not been able to determine if the enclosure provided within the stair 
would meet the standard for 120-minute fire resisting construction. 

I observed lateral gas pipes in the common lobbies on levels 4, 5, 6, 8, 9, 10, 
11, 12, 13, 14, 16, 17 and 21, serving Flat "2" on each indicated level, and 
which were supplied by the gas pipework in the protected stairway. On each 
of these levels, there was an opening for the gas pipe between the stair 
enclosure and the common lobbies, as shown in Figure 16.15. 

Figure 16.15: Gas pipe penetration through stair compartment wall from stair to level 
5 common lobby 
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16.7.20 Approved Document B requires that each of these pipe penetrations through 
compartment walls were protected in one of two ways: 

16.7.21 

16.7.22 

16.7.23 

16.7.24 

16.7.25 

16.7.26 

16.7.27 

16.7.28 

a) The pipe could be fire stopped at each compartment wall it penetrates; Or 

b) This horizontal running pipe could be enclosed with a protected shaft of 
fire resisting construction and so ventilated - as it connects to the vertical 
riser running through the stair. 

I understand that these works to the horizontal pipes were planned for June 
2017 ( CAD00000004) although I have seen no evidence that any of those 
works had commenced by 14th June 2017. 

These horizontal runs of gas pipes penetrate the protected stair shaft wall, 
which is 120-minute fire resisting construction (loadbearing capacity, 
integrity, insulation). ADB 2013 Section 10.5 requires the pipes passing 
through this wall to be protected to maintain the fire resistance of the wall. 

During my site inspections, I inspected this penetration on level 5 and it was 
not protected, as shown in Figure 16.15. I did not inspect these pipe 
penetrations on other levels. However, WSP in their report on the Building 
Management System for MPS (MET00018469) dated 20th April2018 state 
under 'other observations' that there was a lack of fire stopping through the 
walls. 

Therefore, there is evidence that in at least one location, compartmentation to 
the stair was not maintained at the point where lateral gas pipes pass from the 
stair into the lobbies. This penetration was a potential route of fire and smoke 
spread into the protected stairway and between levels. Please refer to 
Appendix K for my assessment of gas services fire safety requirements in 
Grenfell Tower. 

Smoke control system -Pressure Sensing devices 

As I explain in Appendix J, the smoke control system for Grenfell Tower used 
pressure sensing devices to determine the difference in pressure between the 
stair and the lobbies on every level. 

Figurel6.16 is a photograph I took during my site visit of 7-9 November 
2017. It shows the pressure control in place in the riser cupboard in the lobby, 
adjacent to the stair on Level 7, and shows the hole drilled through the 
cupboard wall to permit the pressure sampling tube to reach the lobby space. 

Figure 16.17_shows the pressure sampling tube on Level6 , where it penetrates 
the wall to the stair. In order to permit the pressure sampling tube to pass into 
the stair, a hole has been drilled in the stair wall, penetrating the fire 
compartmentation line. After the tube was passed through the hole, the 
remaining space in the hole has been filled with an unknown mastic material. 
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Figurel6.16: Example of smoke control outstation on Level 7 and pressure sensor 
with air sampling tubing directly above 

Figure 16.17: Example of air sampling tube from the pressure sensor penetrating the 
stair wall 

16-27 Ove Arup & Partners Ltd 

BLAS0000016_0029 



REPORT OF 

SPECIALIST FIELD 

ON BEHALF OF: 

16.7.29 

16.7.30 

DR BARBARA LANE 

FIRE SAFETY ENGINEERING 

GRENFELL TOWER INQUIRY 

Figure 16.18 Example of pressure sampling tube penetrating the stair wall (viewed 
from Level4 stair landing) (MET00018832) 

Section 10.7 and Table 14 of ADB 2013 permit small diameter plastic pipes 
(internal diameter less than 40mm) to penetrate fire-separating elements 
without requiring a specific sealing device. In this situation, fire stopping is 
still required around the outside of the pipe to seal the space between the 
inside face of the hole and the outside face of the pipe. 

The tubing appears to be a plastic material which is combustible and melts at 
relatively low temperatures. Loss of the pipe can therefore create a hole 
between the single escape stair and the lobby through which smoke could 
pass. I observed a partially melted pressure sampling tubes on Level22 
during my site inspection (Figure 16.19). The resultant hole is small and 
would not represent a significant route of fire and smoke spread. 
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Melted air sampling 
tube 

Figure 16.19 Melted pressure sampling tubing connecting into the pressure control, 
within the lobby service riser cupboard (Level 22). 
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Figure 16.20 View of melted pressure sampling tube "face plate" from inside the 
stair -level 14 stair landing [marked with red circle] 

Enclosure of smoke extract ductwork within stair enclosure 

As indicated in figure J.12 in Appendix J the fans serving the south smoke 
ventilation shaft are positioned within the new stair enclosure above Level 2. 
New ductwork was installed to connect the south shaft to the fans , and the 
fans to a new vent on the face of the building, from where the smoke would 
be exhausted. 

On operation of the smoke extract system, the space inside the duct would be 
directly connected to the common lobby on the fire floor. This combined 
space must be separated from the firefighting stair by 120 minute rated 
construction as identified in Section 15 of my report. 
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16.7.34 Figure J.13 of Appendix J identifies that the smoke extract ductwork was 
intended to be 2 hour fire rated, which would comply with the guidance of 
ADB 2013. 

16.7.35 The fire rating to the ductwork is important because operation of the smoke 
extract system in the event of a fire would lead to hot smoke being drawn 
through the duct and fans positioned directly above the only escape route 
from Levels 2 and above. Without adequate fire resisting insulation 
performance of the ductwork and fan casing, escaping residents and fire 
fighters could be exposed to high temperatures from the duct and fans when 
inside the protected stair. 

16.7.36 During my site visit I observed that there were 2 types of ductwork installed 
above the balcony access between the stair in the central core, and the final 
exit stair in the new enclosure between Ground and Level 2. 

16.7.37 The bare metal ductwork appeared to be connected to the environmental fan, 
as identified in figure J.12 in Appendix J. This was not intended by the design 
to be fire resisting because this portion of the ductwork was intended to be 
isolated from the smoke extract system in the event of a fire. 

16.7.38 The ductwork connecting the south smoke shaft, the smoke extract fans and 
the vent in the fa<;ade of the building appeared to have an ablative coating 
applied (Figure 16.21). This ductwork appeared to correspond to the ductwork 
identified in figure J.13 of Appendix J as requiring a 2 hour fire rating. 
However, there was no evidence of any insulation having been applied to 
either the ductwork or the smoke extract fan casings (Figure 16.22). 

16.7.39 The information currently available to me does not include any specific 
details regarding the ductwork product that was installed, and therefore I 
cannot provide a firm conclusion on the adequacy of the fire resisting 
separation between this lobby extract system and the single escape stair. 
However, fire rated ductwork typically requires the provision of insulation 
wrapped around the duct to provide the formal compartmentation insulation 
performance. 

16.7.40 Additionally, in accordance with the Studio E reflected ceiling plans for Level 
2 (RYD00024326) and associated NBS specification (SEA00000169), the 
suspended ceiling to be provided above Level 2 was not intended to achieve 
any fire resistance rating. 

16.7.41 Therefore, in my opinion, there is no evidence at this stage that the smoke 
extract system was separated from the single escape stair in Grenfell Tower in 
accordance with ADB 2013. I will revisit this issue when more information is 
available about the specific fire resisting ductwork product used in Grenfell 
Tower. 
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Plenum to 
louvers on 
external face of 
building. 

Figure 16.21: Site photograph ofthe smoke extract ductwork connecting to 1ouver on 
facade ofbui1ding 
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Smoke extract duct with 
ablative material applied 
No insulation apparent 

Damper between smoke 
extract and 
environmental systems 

Environmental 
control fan duct 
- Not specified 
as fire resistant 

Figure 16.22: Site photograph of underside of smoke extract fans and associated 
ductwork 

General provisions for stairs 

Stair construction 

During my post fire inspections, I inspected the protected stairway serving 
residential flats on levels 3 - 23 and made the following observations: 

a) Flights and landings of the protected stairway are constructed of concrete 
(compliant with ADB 2013 Section 5.19) 

b) Only one handrail was observed in the protected stairway (not compliant 
with ADB 2013 5.20 I Approved Document K 1.34) 

c) Headroom was measured in several locations within the protected 
stairway and was found to be greater than 2m in all instances (compliant 
with ADB 2013 Section 5.26) 

d) It was not possible to determine if the protected stairway is compliant with 
ADB 2013 Section 5.27 regarding slipperiness when wet. 

Emergency Lighting 

To facilitate escape, ADB 2013 5.36 requires that all escape routes from a 
residential building should have escape lighting which illuminates if the main 
supply fails. 
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16.8.5 As I have explained in section 15, the relevant standard for emergency 
lighting systems referenced in ADB 2013 Section 5.36 is BS 5266-1:2005. 
This standard recommends that a 3 -hour duration emergency lighting system 
be installed in residential buildings. 

16.8.6 During my site inspections, I observed evidence of escape lighting along the 
escape routes on all landings of the protected stairway connecting levels 3 -
23 in Grenfell Tower, except for one of the stair landings between levels 2 
and 3; reference Figure 16.17. 

Figure 16.23 : Emergency escape lighting unit observed on Level4 protected 
stairway landing 
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Figure 16.24: No emergency escape lighting unit observed on one of landings 
between levels 2 and 3 in protected stairway 

According to an inspection and servicing certificate , there is evidence to 
suggest that the emergency escape lighting was capable of providing 
illumination on a backup supply for the required duration of 3 hours 
(LAK00000007). This is outlined further in Section 15. 

There is no other evidence available to me, from design information or my 
onsite inspection of the specification or performance of the emergency 
lighting in the stair on Levels 4 to 23. 

I cannot therefore determine the compliance of the system with the code of 
practice for emergency lighting referenced in ADB 2013 (BS5266-l) on 
levels 2-23. I will revisit this issue and update my analysis where necessary 
when additional evidence is provided to me. 

Protected circuits 

Please refer to Section 15 of my Report. 
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16.9 Stair below level3 

16.9.1 As described in Appendix G, on level2, the protected stairway transfers from 
inside the core to a balcony provided in the new double-height enclosure 
around the original access stair that connects level 2 to the ground floor. The 
access stair then brings occupants down to ground level. This stair deviates 
from the traditional approach to enclosure of protected stairs, however ADB 
2013 does not place any limits on the maximum extent of stair enclosure that 
is permitted. 

16.9.2 There is a final exit to fresh air on the East elevation of the building adjacent 
to the open stair. Direct access to outside is also available through the main 
entrance to the building, which is also accessed from the double height 
enclosure. The stair in the new 2 storey enclosure is the only stairway serving 
occupants from the residential and non-residential areas on levels 1 and 2. 

16.9.3 This stair arrangement from level2 to the final exit on ground level does not 
comply with, because: 

16.9.4 

16.10 

16.10.1 

16.10.2 

16.10.3 

a) A protected lobby is not provided between the community meeting room 
at Level1 and the stair (ADB 2013 Section 2.51); 

b) Horizontal means of escape on level 2 and the open stair in the void from 
level 2 to the final exit on the ground floor serves both residential and non
residential areas (ADB 2013 Section 2.51 ); 

c) Compliant firefighting lobbies are not provided between the stair and non
residential areas on Levels 1 and 2 (ADB 2013 Section 17.13 and Diagram 
52); and 

d) The smoke extract system fans and ductwork present at high level at Level 
2 did not appear to be separated from the stair by fire resisting construction 
(Section 16.7.25). 

Please refer to Appendix G for a summary of the relevant requirements and 
my detailed compliance assessment of the means of escape from level 2 to the 
final exit at Grenfell Tower. 

Overall summary of stair and lobbies ADB 2013 
compliance 

Section 15 contains my assessment as it applies specifically to the 
construction of the lobbies, while this Section 16 addresses the construction of 
the stairs. 

As I have stated in Section 3 of my Expert Report any assessment I present 
here regarding compliance, does not necessarily mean that I am in agreement 
with the statutory guidance [endorsed by the secretary of state for the fire 
safety design of buildings] , which is produced to provide guidance on how to 
comply with Parts B 1 to B5 of the Building Regulations. 

In Table 16.2 and Table 16.3 I present a summary of compliance as I have 
found from my investigations of the protected single stair and its common 
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lobbies (see Section 15) at Grenfell Tower. Table 16.2 relates to compliance 
with the guidance in ADB 2013 intended to show compliance with functional 
requirement B1 for means of warning and escape. Table 16.3 relates to 
compliance with functional requirement B5 for access and facilities for the 
fire and rescue services. 

When looking at the following tables, it should be noted that the 
recommendations in the statutory guidance may apply to both B 1 and B5, 
therefore there is some degree of repetition in the Tables. 

Section 4-(1) of the Building Regulations states: 

"building work shall be carried out so that-
( a) it complies with the applicable requirements contained in Schedule 1; and 
(b) in complying with any such requirement there is no failure to comply with 
any other .. . such requirement. " 

Therefore, where there are requirements from both B 1 and B5 the more 
onerous requirement applies as that would lead to both Parts being complied 
with. 

Cells coloured in green identify items that comply with the guidance in ADB 
2013. Red cells indicate items that are not compliant with the guidance in 
ADB 2013. Where something does not comply with ADB 2013 but does 
comply with CP3 1971 , I have noted this in Table 16.2. Yellow cells denote 
where I have been unable to assess compliance. 

16.10.7.1 As noted in Tables 16.2 and 16.3, there are several non-compliances noted 
between the design and construction of Grenfell Tower and the statutory 
guidance in ADB 2013 for Parts B1 and B5 of the Building regulations 2010. 

16.10.7.2 Therefore, at this stage it is my opinion that the building did not comply with 
Parts B1 and B5 of the Building Regulations 2010. I will update my opinion 
in Phase 2, as I have explained in Section 15. 
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16.10.7.3 Table 16.2: Summary of ADB 2013 compliance for Bl- means of warning and escape 

Means of Report ADB Compliance with the provisions made in ADB 2013 (and CP3 1971, where relevant Section 20 Code of 
warning and 2013 Summary of provisions made in ADB 2013 

escape provision 
section 

Sections 
Practice 1970 ) 

Levels 1&2 
ADB 1.4 requires all new flats to be provided with a minimmn Grade D Category LD3 fire Non-compliant- smoke detectors observed in circulation spaces forming escape route, LD3 system. 
detection and fire alann system and to comply with BS 5839-6:2004. BS 5839-6:2004 

Level3 recommends Category LD2 for new flats which exceeds ADB. 

BS 5839-6:2004 Clause 4 and 9 require a risk assessment to support a Category lower than Compliant- smoke detectors observed in circulation spaces forming escape route, heat detectors observed 

1.4 LD 2. I have seen no risk assessment produced for Grenfell Tower. Therefore, to comply with in kitchens, evidence of smoke detectors observed in most habitable rooms (drawings indicate smoke 

BS 5839-6:2004 and therefore ADB 1.4 a GradeD Category LD2 system was required. detectors specified in each habitable room), LD2 system 

For existing flats where structural fire precautions are of a lower standard than those Levels 4-23 
recommended in ADB, BS 5839-6:2004 also recommends a GradeD Category LD2 fire I cannot determine compliance- I have classified this as "cannot detennine compliance" because these 
detection and alann system. Please refer to Appendix G of my Expert Report. items could not be detennined in all flats due to the fire damage in the building, and subsequent removal of 

devices for inspection by others. There are no requirements for automatic detection and alarm in CP3 1971. 

Levels 1&2 

I cannot determine compliance- mains operation was observed but no evidence was observed of standby 
supply. 

The fire detection and alarm systems should be mains-operated and have a standby power 
Level3 

1.5 I cannot determine compliance- mains operation was observed but no evidence was observed of standby supply. 
supply. 

Levels 4-23 

I cannot determine compliance- mains operation was observed but no evidence was observed of standby 
supply . 

Levels 1&2 

Fire alarm and I cannot determine compliance- evidence of smoke detectors observed in a position in the circulation 
fire detection for 15.3 spaces compliant with the guidance. 

flats 16.4 Level3 

1.9 
Detectors/alarms should be: I cannot determine compliance- evidence of smoke detectors observed in a position in the circulation 

1.10 
a) (1.10) Sited between sleeping spaces and places where fires are most likely to start; spaces compliant with the guidance. 

1.14 
b) (1.14) Sited so that there is a smoke alann in the circulation space and within 7.5m of the Levels 4-23 

door to every habitable room. I cannot determine compliance- evidence of smoke detectors observed in a position in the circulation 
spaces compliant with the guidance. 

I have classified this as "cannot detennine compliance" because these items could not be detennined in all 
flats in the building due to the fire damage in the building, and subsequent removal of devices for inspection 
by others. 

Levels 1&2 

I cannot determine compliance- no evidence that the fire alarm devices in each flat are inter linked with 
the other fire alarm devices in that flat. 

Detectors/alarms should be inter linked so that detection of smoke by one unit operates the Level3 
1.9 

1.13 
alarm signal in all of them. (applicable within residential flat only; not between residential I cannot determine compliance- no evidence that the fire alarm devices in each flat are inter linked with 
flats) the other fire alann devices in that flat. 

Levels 4-23 

I cannot determine compliance- no evidence that the fire alarm devices in each flat are interlinked with 
the other fire alann devices in that flat. 

I cannot determine compliance- I have found no specific guidance on how compliance with the section 
The interface between the fire detection and fire alarm system, and any other system required of ADB may be achieved. However, I note that there is currently no evidence that the entry control system, 

1.38 for compliance with the Building Regulations is designed to achieve a high degree of the fire lifts, or any other system was interfaced with the fire detection system provided as part of the 
reliability. smoke control system. An autodialler system was interfaced with the fire detection system provided as part 

of the smoke control system, but I have insufficient information to ascertain its perfonnance as an interface. 
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15.4 

15.4 

15.5 
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2.24 

2.25 
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2.36 

DR BARBARA LANE 

FIRE SAFETY ENGINEERI NG 

GRENFELL TOWER INQUI RY 

Summary of provisions made in ADB 2013 

Internal planning of the flat should be either be: 

a) To provide a protected entrance hall which serves all habitable rooms, planned so that the 
travel distance from the entrance door to the door to any habitable room is 9m or less ; or 

b) To plan the flat so that the travel distance from the entrance door to any point in any of 
the habitable rooms does not exceed 9m and the cooking facilities are remote from the 
entrance door and do not prejudice the escape route from any point in the flat. 

Every flat entrance door should be within 7.5m of the stairway door. 

The wall between each flat and the common lobby should be a compartment wall, achieving 
60 minutes loadbearing capacity, integrity and insulation to BS476. 

Smoke control should be provided to the common lobby to protect the stairs, either by natural 
or mechanical ventilation as described in 2.26 and 2.27 of ADB 2013 . 

The stair should be at least l lOOmm in width. 

Every co1mnon stair should be situated within a fire resisting enclosure 

16-39 

Compliance with the provisions made in ADB 2013 (and CP3 1971, where relevant Section 20 Code of 
Practice 1970 ) 

WSP for MPS have identified potential evidence of a fire alann interface with the lift controllers. However, 
at this time there is no evidence of what if any fire alarm system this interface was connected to . 

Levels 1&2 

Non-compliant with ADB 2013 and CP3 1971- store or cupboard doors opening into the protected 
entrance halls were not specified with the correct fire resistance duration. 

Level3 

Non-compliant with ADB 2013 and CP3 1971- store or cupboard doors opening into the protected 
entrance halls were not specified with the correct fire resistance duration. and Flats 7-10 exceeded the 
maximum travel distance within the entrance hall. 

Levels 4-23 

I cannot determine compliance- no evidence of the fire resistance period of the protected entrance hall 
was available. 

Level1 

Compliant- the distance from the flat entrance door to the stair was not greater than 7 .5m. 

Levels 2& 3 

Non-compliant - the distance from the entrance door to the stair for flats 3,4, 5, 9 and 10 was greater than 
7 .5m. However, the travel distance would be compliant with CP3 1971 . 

Levels 4 -23 

Non-compliant - flats ending in 4, 5 and 6 on every floor had a travel distance between the entrance door 
and stair door in excess of7.5m. However, the travel distance would be compliant with CP3 1971. 

Levels 1-3 

I cannot determine compliance- no evidence to establish the compliance of the flat entrance doors to any 
of the flats on levell-3. 

Levels 4 -23 

Non-compliant - 106 of the flat entrance doors installed on these levels were not installed in accordance 
with the test evidence and therefore do not comply with the ADB 2013 guidance. The fourteen doors that 
were not replaced appeared to be original doors, I have not been provided with any evidence that 
demonstrated compliance and I was unable to survey the doors as all l 4 were destroyed by the fire. 

Non-compliant- I consider that the smoke system installed in Grenfell Tower did not meet the 
requirements for a pressure differential system and particularly the performance requirements outlined in 
BS EN 12101-6. Therefore, I consider that the system for Grenfell Tower was not in compliance with the 
arrangements shown in BS EN 12101-6 and hence was not compliant with the requirements of ADB. 

Levels 1-3 

Non-compliant - the stair was measured to be 1 OOOmm between the wall and the balustrade. However, the 
stair width would be compliant with CP3 1971. 

Levels 4-23 

Non-compliant - the stair was measured to be 1 040mm between the wall and the balustrade. However, the 
stair width would be compliant with CP3 1971. 

Levels Ground-3 

I cannot determine compliance- Sufficient infonnation is not available to demonstrate that the smoke 
extract fans and ductwork at Level 2 within the stair enclosure were provided with compliant Insulation 
perfonnance. This perfonnance could not be confinned on site. 

The "as-built" design drawings indicate compliant enclosure to the stair.lfhe rating of the new construction 
enclosing the stair between Ground and Level 2 could not be confinned on site. 

Levels 4-23 
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2.38 

2.40 

2.42 

2.44 

2.51 

15.6 4.7 

5.6 

5.19 

5.20 

5.26 

5.27 

5.30 

16.8 5.31 
5.32 
5.33 
5.34 

5.36 

5.38 
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Summary of provisions made in ADB 2013 

Every protected stairway should discharge directly to a final exit; or by way of a protected exit 
passageway to a final exit. 

Protected stairways should not be used for anything else, other than a lift well or housing an 
electricity meter. 

Gas service and installation pipes or associated meters should not be incorporated within a 
protected stairway unless the gas installation is in accordance with the relevant requirements 

If the building has a single stair for vertical escape, the stair should not continue down into 
any basement level. 

In buildings with more than 3 storeys above ground level, the stair may only serve both 
residential and other occupancies provided that: 

a) The flat is ancillary to the main use of the building and has its own independent escape 
route ; 

b) The non-residential occupancies are separated by a protected lobby; 

c) Any automatic fire detection and alann system fitted to the building also covers the flat; 

d) Any security measures do not prejudice escape at all material times. 

In a mixed use building, refuges should be provided for each protected stairway affording 
egress from each storey that also includes non-residential accommodation, except storeys 
consisting exclusively of plant rooms. 

All doors that need to be fire-resisting to meet the provisions in this Approved Document 
should have the appropriate perfonnance given in Table B 1 of Appendix B 

The flights and landings of firefighting stairs should be constructed of materials of limited 
combustibility. 

Dimensional constraints on the design of stairs generally, to meet requirements for safety in 
use, are given in Approved Docmnent K 

All escape routes should have a clear headroom of not less than 2m (except in doorframes). 

The floorings of all escape routes (including the treads of steps and surfaces of ramps and 
landings) should be chosen to minimise their slipperiness when wet 

Final exits should: 

a) not be less than the minimum width required for the escape routes they serve; 

b) give direct access to an open space, street, passageway or walkway; 

c) not present an obstacle to disabled occupants; 

d) be apparent to those needing to use them; 

e) be sited clear of any risk of fire and smoke in a basement. 

All common escape routes should have adequate artificial lighting as well as emergency 
lighting. Lighting to escape stairs should be on a separate circuit from that supplying any other 
part of the escape route . 

ADB 2013 section 5.38 makes the following recommendations for critical electric circuits: 

a) Consist of cable meeting at least the requirements for PH 30 classification when tested in 
accordance with BS EN 50200:2006; 

16-40 

Compliance with the provisions made in ADB 2013 (and CP3 1971, where relevant Section 20 Code of 
Practice 1970 ) 

Compliant with ADB 2013 and CP3 1971 -the stair was enclosed in concrete achieving 120 minutes' fire 
resistance. 

Compliant with ADB 2013- the escape stair serving all levels discharges directly to outside from the 
combined stair/foyer space at Ground floor. 

Non-compliant - insulated pipes were observed in the protected stairway on level3. 

Non-compliant- gas pipes observed in the protected stairway were not installed in accordance with the 
relevant guidance as outlined in Appendix K of this report (the system penetrated the stair 
compartmentation and was not provide with fire stopping). 

Compliant- a separate stair served the basement levels only. 

Non-compliant- points a), b), and c) are not achieved by the shared stair at Grenfell Tower. 

Non-compliant - no refuges were provided. 

Non-compliant - The stair doors and flat entrance doors were not in compliance with Table B 1, see 
Appendix I of this report. 

Compliant- the stair was constructed of concrete . 

Non-compliant- ADK requires two handrails and only one is provided within the stair from levels 3-23. 

Compliant- headroom was measured in several locations and was found to be in excess of 2m. There is no 
evidence of any escape routes not having headroom of less than 2m. 

I cannot determine compliance- it is unknown whether the floor coverings would be considered to 
minimise slipperiness when wet. 

Compliant- the final exit provisions were apparent to occupants, did not form an obstacle to disabled 
occupants, was not narrower than the escape route it served and discharged direct into an open space, 
remote from the basement vents. 

Levels 1-3 
I cannot determine compliance- insufficient evidence is available to establish the compliance of the 
emergency lighting on levels 1-3. 

Levels 4-23 
I cannot determine compliance- insufficient evidence is available to establish the compliance of the 
emergency lighting on levels 4-23 . 

I cannot determine compliance- an assessment of the electric circuit routing and fire risk rooms has not 
been undertaken. 
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Means of 
Report 

ADB 
Compliance with the provisions made in ADB 2013 (and CP3 1971, where relevant Section 20 Code of 

warning and 2013 Summary of provisions made in ADB 2013 
escape provision 

section 
Sections 

Practice 1970 ) 

b) Should be supported by non-combustible materials; 

c) Should follow a route that only passes through parts of the building with negligible fire 11 

risk 

5.55 
Refuse chutes should not be situated in a protected stairway or protected lobby and should be I cannot determine compliance- no evidence to establish the compliance of the doors to the refuse chute 
separated from other parts of the building by fire resisting construction. rooms on any level has been provided. 

Rooms containing refuse chutes, or provided for the storage of refuse, should be approached 
I cannot determine compliance- the refuse chute lobbies are provided with mechanical extraction 

5.56 either directly from the open air or by way of a protected lobby provided with not less than 
0.2m2 of permanent ventilation. 

therefore the perfonnance cannot be directly compared to the provisions of ADB 2013 . 

Table 16.3 : Summary table of compliance with guidance for B5- access and facilities for the Fire and Rescue Service 

Firefighting Report ADB 2013 
Summary of Provisions in ADB 2013 

Compliance with the provisions made in ADB 2013 (and CP3 1971 or GLC Section 20 Code of Practice 1970, 
provision section sections where relevant) 

Fire mains 15.8 15.2 a) Fire mains should be provided in buildings above 18m in height. Non-compliant 
15.5 b) Buildings above 50m in height should be provided with a wet fire main. a) The building height when measured to the rules of measurement for ADB 2013 , CP3 1971 and GLC Section 20 

15.6 c) Fire main outlets should be provided within the stair enclosure on every floor Code of Practice 1970, would have required installation of a wet rising main. A dry rising main was provided. 

17.2 b) The location of the outlet on each residential floor is not within the stair enclosure, which is not compliant with 

17.11 ADB 2013 guidance (but compliant with CP3 1971 and GLC Section 20 Code of Practice 1970). 

17.12 

Firefighting 15.7 17.2 Firefighting shafts should be provided to buildings above 18m in height, further Non-compliant 
shafts- 15.8 17.6 requirements are outlined below. A non-compliant shaft as per both ADB 2013, CP3 1971 and GLC Section 20 Code of Practice 1970 (see following 
general 

16.6 points) was provided, however it did service all floors through which it passed. 

Firefighting 16.6 17.8 Firefighting shafts should be sited so that no part of the building is more than 45m from Compliant 
shafts- 17.9 a fire main outlet as measured on a route suitable for laying hose. All parts of the building are less than 45m from a riser outlet, in compliance with both ADB 2013 and CP3 1971 . 
number and 

17.10 location 

Firefighting 16.5 2.33 Firefighting stairs should be at least 1100mm in width. Non-compliant 
stair The stair width is narrower than the width required for compliance with ADB 2013. 

The stair width is of a sufficient width for compliance with CP3 1971 (>900mm between wall and handrail). 

Use of space H.4 17.13 and If a firefighting shaft contains sanitary acc01mnodation, such accommodation should not: Non-compliant 
within a BS 5588- Be used as a cloak room The boxing club changing room is contained within the frrefighting lobby enclosure at Level 2. 
fire fighting 5:2004 
shaft Section 

7.1.4 

Firefighting 15.4 Diagram See Diagram 52 of ADB 2013 (Figure 15.3 in section 15 of this report) for an overview Non-compliant 
lobby I 15.7 52 of layout requirements of the firefighting lobby. a) Travel distances to the stair door are in excess of that which pennits the omission of the firefighting lobby, 
layout which is not provided to levels 4-23. 

b) The firefighting lobby indicated on Levels 2-3 is too large for compliance with ADB 2013, and should not 
incorporate access to central heating services. 

c) The common lobby and stair arrangement is compliant with the travel distances and layout set out in CP3 1971. 

A protected lobby is not provided between the stair and the community meeting space at Level 1. 

Smoke 16.3 Diagram Note 2 of Diagram 52 states that where the shaft serves only flats, the provisions for Non-compliant 
control 52 smoke control given in paragraph 2.25 may be followed. The smoke control solution did not meet the guidance ofBS EN 12101-6, as referenced by Section 2.27 of ADB 

Section 2.25 includes: 2013. Nor did it meet the provisions for lobby ventilation set out in CP 3 1971 and GLC section 20 Code of Practice 

There should be some means of smoke control provided to the co1mnon lobby to protect 1970. 

the stairs, either by natural or mechanical ventilation as described in 2.26 and 2.27 of 
ADB 2013 . 
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16.6 17.14 

Table A1 

Table B1 

15.9 17.13 

17.14 

DR BARBARA LANE 

FIRE SAFETY ENGINEERI NG 

GRENFELL TOWER INQUIRY 

Summary of Provisions in ADB 2013 

The enclosure of the shaft shall meet 120 minutes fire resistance with 60 minutes fire 
resisting doors that resist the spread of smoke. 

The following features should be provided to the passenger lifts to be deemed 
firefighting lifts: 

a) At least 60 minutes fire resistance to the landing doors; 

b) An escape hatch; 

c) A firefighter intercom system; 

d) Water ingress protection to the installation and shaft; 

e) Firefighting controls at ground level; 

f) Primary and secondary electrical supplies with automatic changeover in the event of 
primary supply failure ; 

g) A capacity of 630kg; 

h) A minimum size of 11 OOmm x 1400mm; 

The lift should reach the furthest floor from fire and rescue services access level within 
60s. 

See Appendix L for a full review of the lift installations. 

Compliance with the provisions made in ADB 2013 (and CP3 1971 or GLC Section 20 Code of Practice 1970, 
where relevant) 

Non-compliant 

a) The enclosing walls of the stair and common lobby meet 120 minutes fire resistance. 

b) The fire doors installed within the enclosing walls were not compliant with ADB 2013 or CP3 1971. However, 
the stair doors appear to have been compliant with GLC Section 20 code of practice which required a Class A 
door. My investigation in Appendix M has shown that the stair doors are Class A doors. 

Sufficient information is not available to demonstrate that the smoke extract fans and ductwork at Level 2 which 
penetrate the stair enclosure were provided with compliant Insulation performance. This performance could not be 
confirmed on site. 

Non-compliant 

a) No secondary power supply is provided to the lift installation. 

b) There is no evidence of water ingress protection measures. 

c) There is no evidence of fire resisting landing doors. 

d) Escape hatches are not provided to the lift cars. 

A ' fire lift' appears to have been provided. The passenger lift documentation shows that the requirements of CP3 
1971 appear to have been met with the provision of certain fire safety features such as a fire control switch. I 
observed two fire control switches, one at ground floor and one at Level 2. 

However, the intrusive site investigation report prepared by WSP on behalf of the MPS shows that the Level 2 lift 
switch was not connected and the ground level lift switch was seized. 

Therefore, neither switch was capable of providing fire control of the lifts. 

Further investigation is still required regarding the electrical interface of the switches with the lift controls to 
establish whether the ground level switch was interfaced with both lifts or just one. 

See Appendix L for a full review of the lift installations. 
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