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ENGI NEERI NG EQUI PMENT AND MATERI ALS USERS ASSOCI ATI ON 
 

 

Ab o u t  EEMUA 

 

The Engineering Equipm ent  and Materials Users Associat ion is usually known by it s 

init ials, EEMUA.  EEMUA is an Associat ion established by the owners and operators 

of indust rial assets.  Any organisat ion that  is a substant ial user or  substant ial 

purchaser of engineering products is eligible to apply to becom e a m em ber of 

EEMUA.  Mem bership is subject  to the approval of Council. 

 

 

EEMUA Aim s 

 

EEMUA aim s to im prove the safety, environm ental and operat ing perform ance of 

indust r ial facilit ies in the m ost  cost -effect ive way, pursuing and prom ot ing 

leadership in indust r ial asset  m anagem ent  by sharing engineering experiences and 

expert ise, and by the act ive, enlightened prom ot ion of the dist inct  interests of 

users of engineering products.  These aim s are achieved by various m eans, 

including:  

 

–Providing the organisat ion within which networking, inform at ion sharing and 

collaborat ion am ong users on non-com pet it ive technical m at ters can take place 

–Influencing the way writ ten regulat ions are interpreted and applied in pract ice 

–Prom ot ing and present ing m em bers’ views, and encouraging the applicat ion of 

good sound engineering pract ices  

–Developing user guides, specificat ions, t raining and com petency schem es  

–Facilitat ing m em bers’ part icipat ion in nat ional and internat ional standards m aking  

–Influencing relevant  nat ional and European legislat ion and regulat ion. 

 

The incom e and resources of EEMUA are applied solely towards the prom ot ion of 

the aim s of the Associat ion.  No profit  is t ransferred by way of dividend, bonus or 

otherwise to m em bers.  The work of the Associat ion is m ainly carried out  by 

m em bers’ representat ives on EEMUA Technical Com m it tees, Working Groups, and 

Forum s, supported by EEMUA staff.  

 

 

I n co r p o r at ion , Mem b er sh ip  an d  Ot h er  I n f o r m at ion  

 

For the purposes of conduct ing it s business, EEMUA is incorporated in England and 

Wales as a com pany, lim ited by guarantee, not  having share capital.  All usual 

aspects of com pany m anagem ent  and business adm inist rat ion are dealt  with 

through the EEMUA Chief Execut ive, including policy im plem entat ion and 

leadership of the Execut ive team  ( the staff) .  

 

A list  of EEMUA publicat ions for  sale is given at  the end of this Publicat ion.  The full 

list  is also on the Associat ion's website, including details of on- line shopping 

facilit ies. 

 

To enquire about  corporate Mem bership, write t o enquiries@eem ua.org or call + 44 

(0)20 7488 0801. 
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ABOUT THI S PUBLI CATI ON 

 

 

Leg al  Asp ect s 
 

All r ights, t it le and interest  in this Publicat ion belong to EEMUA.  All r ights are 

reserved.  No part  of this Publicat ion m ay be reproduced, stored in a ret r ieval 

system , or t ransm it ted in any form  or by any m eans:  elect ronic, m echanical, 

photocopying, recording or other, without  the express prior writ ten agreem ent  of 

the EEMUA Chief Execut ive.  I nfr ingem ent  of copyright  is illegal and also reduces 

the Associat ion's incom e thereby jeopardising it s abilit y to fund the product ion of 

future publicat ions. 

 

I t  has been assum ed in the preparat ion of this Publicat ion that :  the user ensures 

select ion of those parts of it s contents appropriate to the intended applicat ion;  and 

that  such select ion and applicat ion is correct ly carr ied out  by appropriately 

qualified and com petent  persons for whose guidance this Publicat ion has been 

prepared.  EEMUA and the individual m em bers of the Work Group that  prepared 

this EEMUA Publicat ion do not , and indeed cannot , m ake any representat ion or 

give any warranty or guarantee in connect ion with m aterial contained herein. 

EEMUA and the individual m em bers of the Work Group that  prepared this EEMUA 

Publicat ion expressly disclaim  any liabilit y or responsibilit y for dam age or loss 

result ing from  the use or reliance on this Publicat ion.  Any recom m endat ions 

contained herein are based on the m ost  author itat ive inform at ion available at  the 

t im e of writ ing and on current  good engineering pract ice, but  it  is essent ial for the 

user to take account  of pert inent  subsequent  developm ents and/ or legislat ion. 

 

Any person who encounters an inaccuracy or am biguity when m aking use of this 

Publicat ion is asked to not ify EEMUA without  delay so that  the m at ter m ay be 

invest igated and appropriate act ion taken.  

 

 

Con su l t at ion  an d  Feed b ack   
 

EEMUA encourages const ruct ive com m ents on this Publicat ion from  both Mem bers 

of the Associat ion and others.  

 

Com m ents should be sent  on the standard feedback form , a copy of which is 

provided towards the end of this Publicat ion.  An elect ronic version of the feedback 

form  is available from  EEMUA -  e-m ail your request  for a copy to 

enquiries@eem ua.org, telephone your request  to + 44 (0)20 7488 0801, or  

download the form  from  the EEMUA website at  www.eem ua.org.  Subm it  

com m ents by e-m ail (preferred)  or post .  

 

Com m ents are considered by the relevant  EEMUA Technical Com m it tees and m ay 

be incorporated in future edit ions of this Publicat ion.  New edit ions are publicised 

on the EEMUA website 
  

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 -  Factory stairways, ladders and handrails ©  EEMUA 

 

iv 

 

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 -  Factory stairways, ladders and handrails ©  EEMUA 

 

v 

Con t en t s 
 

1  Scop e .................................................................................................... 3  
2  Leg is lat io n , st an d ar d s an d  co d es ........................................................... 5  
2.1 Legislat ion ................................ ................................ ...........................  5  

2.1.1 The Health and Safety at  Work Act  1974 ................................ ............  5  
2.1.2 The Managem ent  of HASAW Regulat ions 1999 ................................ .... 5  
2.1.3 The Work at  Height  Regulat ions 2005 ................................ ................  5  
2.1.4 The Building Regulat ions 2010 ................................ ..........................  6  
2.1.5 The Building &c.(Am endm ent )  (Wales)  Regulat ions 2013 .....................  6  
2.1.6 The Building (Scot land)  Regulat ions 2004 ................................ ..........  7  
2.1.7 The Building Regulat ions (Northern I reland)  2012 ...............................  7  
2.1.8 The Regulatory Reform  (Fire Safety)  Order 2005 ................................  7  
2.1.9 The Fire Safety (Scot land)  Regulat ions 2006 ................................ ...... 7  
2.1.10 The Fire Safety Regulat ions (Northern I reland)  2010 .........................  7  

2.2 Standards and codes ................................ ................................ .............  7  
3  Hazar d s associat ed  w i t h  access in st a l l a t i on s ...................................... 1 1  
3.1 Falling ................................ ................................ ...............................  11  
3.2 Tripping/ slipping ................................ ................................ .................  12  
3.3 Ent rapm ent  in case of fire ................................ ................................ .... 12  
3.4 Hazards arising from  proxim ity to plant  ................................ .................  13  
3.5 Exhaust ion ................................ ................................ .........................  13  
3.6 Objects falling onto personnel below ................................ .....................  13  

4  Access d esig n  ...................................................................................... 1 5  
4.1 Decision m aking between perm anent  and tem porary access ....................  15  

4.1.1 The required frequency of access ................................ ....................  15  
4.1.2 Suitabilit y for perm anent  access installat ion ................................ ..... 15  
4.1.3 Evaluat ion of perm anent  versus tem porary access ............................  16  

4.2 Basic design ................................ ................................ .......................  16  
4.3 Design m ethod for  factory stairs ................................ ...........................  18  
4.4 Steel stairs ................................ ................................ ........................  19  
4.5 Concrete stairs ................................ ................................ ...................  19  
4.6 Tim ber stairs ................................ ................................ ......................  20  
4.7 Stairways subject  t o different ial m ovem ent  ................................ ............  20  
4.8 Loading ................................ ................................ .............................  21  

4.8.1 Loading for stairs,  plat form s and walkways ................................ ......  21  
4.8.2 Horizontal loads on parapets and handrails ................................ .......  21  

5  Fact o r y  st a i r w ay s ................................................................................ 2 3  
5.1 General ................................ ................................ .............................  23  
5.2 Clear width ................................ ................................ ........................  23  
5.3 Pitch ................................ ................................ ................................ . 23  
5.4 Steps ................................ ................................ ................................  23  
5.5 Treads ................................ ................................ ...............................  24  
5.6 Risers ................................ ................................ ................................  25  
5.7 St r ingers ................................ ................................ ...........................  25  
5.8 Landings ................................ ................................ ............................  25  
5.9 Gates and doors opening on to stairways ................................ ...............  26  
5.10 Toe or kicking plates ................................ ................................ ......... 26  
5.11 Balust rades and handrails ................................ ................................ .. 26  
5.12 Headroom  ................................ ................................ ........................  26  
5.13 Design ................................ ................................ .............................  26  

5.13.1 St resses ................................ ................................ .....................  26  
5.13.2 Spiral stairways ................................ ................................ .......... 27  
5.13.3 Exposed stairways ................................ ................................ ....... 27  

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 -  Factory stairways, ladders and handrails ©  EEMUA 

 

vi 

6  Fix ed  lad d er s ....................................................................................... 2 9  
6.1 General ................................ ................................ .............................  29  
6.2 Self- closing landing safet y gates ................................ ...........................  29  
6.3 Width ................................ ................................ ................................  29  
6.4 Pitch ................................ ................................ ................................ . 29  
6.5 St iles ................................ ................................ ................................  30  
6.6 Rungs ................................ ................................ ...............................  30  
6.7 Clearances ................................ ................................ .........................  31  
6.8 Safety equipm ent  ................................ ................................ ...............  31  

7  St eel  com p an ion - w ay  lad d er s .............................................................. 3 3  
7.1 General ................................ ................................ .............................  33  
7.2 Height  ................................ ................................ ...............................  33  
7.3 Width ................................ ................................ ................................  33  
7.4 Pitch ................................ ................................ ................................ . 33  
7.5 St r ingers ................................ ................................ ...........................  33  
7.6 Treads ................................ ................................ ...............................  33  
7.7 Handrails ................................ ................................ ...........................  33  
7.8 Clearance ................................ ................................ ..........................  34  
7.9 Safety gates ................................ ................................ ......................  34  

8  Ram p s ................................................................................................. 3 5  
8.1 General ................................ ................................ .............................  35  
8.2 Fork lift  t rucks ................................ ................................ ....................  35  
8.3 Kerbs and guardrails ................................ ................................ ........... 35  
8.4 Surfacing ................................ ................................ ...........................  35  
8.5 Steel ram ps ................................ ................................ .......................  35  
8.6 Stepped ram ps ................................ ................................ ...................  36  

9  Plat f o r m s an d  w alk w ay s ...................................................................... 3 7  
9.1 General ................................ ................................ .............................  37  
9.2 Width ................................ ................................ ................................  37  
9.3 Headroom  ................................ ................................ ..........................  37  
9.4 Toe plates (kicking plates)  ................................ ................................ ... 37  
9.5 Flooring ................................ ................................ .............................  38  
9.6 Handrails ................................ ................................ ...........................  38  
9.7 Fixings ................................ ................................ ..............................  38  
9.8 Vert ical loads and deflect ions ................................ ...............................  38  

1 0  Fi r e  escap es ...................................................................................... 4 1  
10.1 General ................................ ................................ ...........................  41  
10.2 Statutory requirem ents ................................ ................................ ..... 41  

1 1  Han d r a i l s an d  b alu st r ad es an d  b ar r ier s ............................................. 4 3  
11.1 General ................................ ................................ ...........................  43  
11.2 Loading ................................ ................................ ...........................  44  
11.3 Handrail standards ................................ ................................ ............ 44  
11.4 Handrails ................................ ................................ .........................  46  
11.5 Balust rades and panic barriers ................................ ............................  47  
11.6 Materials and finishes ................................ ................................ ........ 47  
11.7 Self- closing safety gates ................................ ................................ .... 47  

1 2  Lad d er s f o r  access t o  h ig h  st r u ct u r es ................................................ 4 9  

12.1 General ................................ ................................ ...........................  49 

12.2 Materials ................................ ................................ ..........................  49 

12.1.1 General ................................ ................................ ......................  49 

12.2.2 Connect ions ................................ ................................ ................  50  
12.3 St iles ................................ ................................ ...............................  50  

12.3.1 Steel ................................ ................................ ..........................  50  
12.3.2 Materials other t han Steel and ladder Loading ................................ . 50  

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 -  Factory stairways, ladders and handrails ©  EEMUA 

 

vii 

12.3.3 Width between st iles ................................ ................................ .... 50  
12.3.4 St ile Extensions ................................ ................................ .......... 50  
12.3.5 Joint ing of st iles ................................ ................................ .......... 50  
12.3.6 St ile Fixing ................................ ................................ .................  51  

12.4 Rungs ................................ ................................ ..............................  51  
12.4.1 Spacing ................................ ................................ ......................  51  
12.4.2 Fixing to st iles ................................ ................................ ............ 51  
12.4.3 Loading ................................ ................................ ......................  51  
12.4.4 Rung Material ................................ ................................ .............  51  

12.5 Hoops and fall arrest  system s ................................ .............................  52  
12.6 Plat form s ................................ ................................ .........................  52  

12.6.1 Spacing or height  between plat form s ................................ .............  52  
12.6.2 Rest  plat form s ................................ ................................ ............ 52  
12.6.3 Work plat form s ................................ ................................ ........... 52  
12.6.4 Obst ruct ions at  head of ladder ................................ ......................  52  
12.6.5 Ladder line ................................ ................................ .................  52  

12.7 Finish ................................ ................................ ..............................  53  
12.7.1 General ................................ ................................ ......................  53  
12.7.2 Protect ion ................................ ................................ ...................  53  

1 3  I n sp ect ion  an d  m ain t en an ce ............................................................. 5 5  
13.1 Inadequate init ial design/ installat ion ................................ ...................  55  
13.2 Deteriorat ion and physical dam age ................................ .....................  55  
13.3 Int . rem oval of com ponents for operat ional/ m aintenance purposes .........  56  
13.4 Changes to prem ises upon which the original assessm ents were m ade ....  57  

Ap p en d ix  A ............................................................................................. 5 9  
Ap p en d ix  B ............................................................................................. 6 3  
Fig u r es ................................................................................................... 6 5  
Ref er en ces ............................................................................................. 9 1  
EEMUA Pu b l icat ion s Cat a log u e ............................................................... 9 7  

 

 

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 – Factory stairways, ladders and handrails  EEMUA 

 

viii 

Fig u r es 
 

Figure 1 Pitch range of t he various m eans of access between levels.................  65  
Figure 2 Pitch and proport ions for  ladders, com panion-way ladders, stairways and 

ram ps ................................ ................................ ................................  66  
Figure 3 Concrete stairs ................................ ................................ .............  67  
Figure 4 General arrangem ent  of steel stairway with st raight  landing...............  68  
Figure 5 General arrangem ent  of steel stairway with 180°  landing ..................  69  
Figure 6 Study of feet  posit ions to determ ine various stair details ...................  70  
Figure 7 Tread set  out  ................................ ................................ ...............  71  
Figure 8 Tread types ................................ ................................ ..................  71  
Figure 9 Landing and st r inger details ................................ ...........................  72  
Figure 10 St r inger base details ................................ ................................ ... 73  
Figure 11 Flat  toe plate details ................................ ................................ .... 73  
Figure 12 Stairs,  ladders and com panion-way ladders (EEMUA 105 

Recom m endat ions)  ................................ ................................ ..............  74  
Figure 13 Hoop dim ensions ................................ ................................ ........ 75  
Figure 14 General arrangem ent  of ladder fit ted with safety hoops ...................  76  
Figure 15 Ladder details ................................ ................................ .............  77  
Figure 16 Top rung alternat ives ................................ ................................ .. 79  
Figure 17 Ladder access to plat form  through floor  ................................ .........  79  
Figure 18 Raised handrail or three quarter cage for  narrow landings ................  80  
Figure 19 General arrangem ent  of steel com panion-way ladder ......................  81  
Figure 20 Ram ps ................................ ................................ .......................  82  
Figure 21 Typical fire escape staircase ................................ .........................  83  
Figure 22 Handrail layout  ................................ ................................ ........... 84  
Figure 23 Handrails -  basic dim ensions and joint ing details .............................  85  
Figure 24 Handrail standards ................................ ................................ ...... 86  
Figure 25 At tachm ent  of handrail standards ................................ ..................  87  
Figure 26 Balust rade arrangem ents ................................ .............................  88  
Figure 27 Safety gate ................................ ................................ ................  89  
 

 

Tab les 
 

Table 1 Factors affect ing choice of m eans of access or escape ........................  17  
Table 2 St ructural m aterials ................................ ................................ ....... 18  
Table 3 Medium  duty handrail standards 0.36 kN/ m , m inim um  base width 65 

m m , m inim um  bolt  size 16 m m  ................................ .............................  46  
Table 4 Heavy duty handrail standards 0.74 kN/ m , m inim um  base width 75 m m , 

m inimum  bolt  size 20 m m , three or four bolts preferred ...........................  46  
Table 5 Alum inium  alloys ................................ ................................ ........... 50  
Table 6 Slip resistance of floor and t read finishes ................................ ..........  59  
Table 7 Opt im um  dim ensions for stairways incorporat ing Building Regulat ions 

Docum ent  K: 2013 ................................ ................................ ...............  60  
 

https://www.normsplash.com/EEMUA/188963639/EEMUA-105?src=spdf


EEMUA Publicat ion 105 – Factory stairways, ladders and handrails  EEMUA 

 

 

1 

 

Not es f o r  User s o f  t h is Pu b l ica t ion  
 

This Publicat ion refers throughout  to Brit ish and European Standards and relevant  

United Kingdom  of Great  Britain and Northern I reland legislat ion.  Standards are 

prepared to ensure that  only proven techniques are used and that  m aterials 

em ployed are suitable for the purpose.  Through the adopt ion and use of 

standards, the requirem ents for  essent ial safety should be m et .  The use of 

standards is not  a requirem ent  in UK law, unlike in som e other count r ies in 

Europe.  However it  is st ressed that , where a cont ract  is placed which states that  

m anufacture is to be in accordance with specified standards, then this m ay be 

determ ined as a legal requirem ent .  Manufacturers or suppliers of equipment  may 

offer equipment  not  conform ing to standards but  in such cases they should have to 

be able to prove that  all legislat ion concerning essent ial safety has been com plied 

with.  This could be a t im e consum ing and expensive task.  

 

Designers m ay from  t im e to t im e find difficulty in designing stairways and 

associated landings to fit  into exist ing buildings.  Minor deviat ions from  the 

standards m ay be unavoidable in such cases.  Any such deviat ions should be 

documented and approved by the Health and Safety Inspector prior to manufacture. 

 

With cont inual im provem ent  in m aterials and rat ionalisat ion of product  ranges, it  

may not  always be possible to obtain a type or quality of material that  was available 

when this Publicat ion was revised.  Occasionally, revisions to standards, 

part icularly for steels, m ay am end the range of qualit ies available.  Manufacturers 

or stockists should be consulted for the appropr iate or acceptable alternat ive.  

This is of part icular im portance where steel is to be fabricated or welded. 

 

Users of this Publicat ion should sat isfy them selves that  the parts they are using 

are relevant  to the applicat ion being considered, that  they are correct ly applied, 

and that  no legislat ive changes have taken place affect ing this Publicat ion's 

content  subsequent  to t he date of publicat ion. 

 

The recom m endat ions contained in this edit ion do not  necessarily follow exact ly 

any part icular Brit ish Standard referred to.  However, none of the 

recom m endat ions fall outside the values given in the Brit ish Standards, i.e.  

m inimum  values are always equal or higher and m axim um  values equal to or 

lower than those in the Brit ish Standards. 

 

Other than in Chapter 2, the Building Regulat ions referred to in this Publicat ion 

are “The Building Regulat ions 2010” , and the Approved Docum ents are Approved 

Docum ent  B Volum e 2 2006 Edit ion Incorporat ing 2007, 2010 & 2013 

am endm ents and Approved Docum ent  K 2013 Edit ion.  Users should ensure that  

they work to docum ents relevant  to the locat ion of the installat ion in quest ion. 
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