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• From  circular or  rectangular hollow sect ions (CHS or RHS)  to BS EN 

10210: 10210 with all-welded const ruct ion. 

 

RHS handrail standards m ay be designed to take convent ional tubular handrails 

or be to be used with RHS handrails.  I n the lat ter case the whole assem bly is 

usually prefabricated in suitable lengths for site assem bly.  Rails m ay be joined to 

handrail standards by welding or by bolted inserts.  

 

The use of angles to form  both handrails and handrail standards is perm issible. 

 

Tubular handrails should have a clearance of approxim ately 1.5 m m  in the 

handrail standards. 

 

Fixing bases m ay be flat  or  palm  as shown in Figure 24.  Where handrail 

standards are to be fit ted perm anent ly to a concrete floor or  stairway, the spigot  

fixing shown in Figure 3 m ay be used. 

 

Proprietary fit t ings m ay be used provided that  t heir st rength and fixing details are 

adequate for the specified loading. 

 

I t  is necessary to ensure that  plat form  or stairway m em bers to which the handrail 

standards are bolted have adequate st rength and r igidity to withstand the 

twist ing m om ent  im posed by the handrail standards.  

 

Stanchions should never be m ounted from  toe plates unless these are substant ial 

st ructural m em bers.  Flat  plates are totally inadequate for this purpose. 

 

Figure 3 and Figure 25 illust rate recom m ended fixings to concrete and steelwork, 

respect ively. 

 

Typical dim ensions of handrail standards for horizontal loadings of 0.36kN/ m  and 

0.74 kN/ m  are given in Tables 3 and 4 as exam ples of com m only used spacing of 

standards.  However, the designer m ust  be sat isfied that  st resses and deflect ions 

are within perm issible lim its for the standard, base plate, fixings and support ing 

st ructure.  Circular and rectangular hollow sect ions should be to BS EN 10210 or 

BS EN 10219 (62) .  Where forged standards are used technical data sufficient  to 

confirm  their suitabilit y for  the applicat ion should be obtained from  the supplier .  

I t  should be noted that  m any of the standard two ball t ype standards available 

are not  com pliant  with the Work at  Height  Regulat ions 2005 unless som e sort  of 

infill is provided. 

 

The m inim um  base width ( at  r ight  angles to t he line of the handrail)  and bolt  

size given for  each loading refer  t o a base with t wo bolt s in  l ine wit h t he 

handrail.   Other types of base give a lower bolt  st ress.  Bolts are assum ed to be 

Grade 8.8. 
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Tab le 3  Med iu m  d u t y  h an d r ai l  st an d ar d s 0 .3 6  k N / m , m in im u m  b ase 

w id t h  6 5  m m , m in im u m  b o l t  size  1 6  m m  

 

Max im u m  p i t ch  CHS RHS 

Mm  m m  

o.d. 

m m  

thick 

m m  m m  m m  

1800 48.3 3.2 - -  - -  - -  

1500 42.4 3.2 - -  - -  - -  

1200 42.4 2.6 - -  - -  - -  

 

 

Tab le 4  Heav y  d u t y  h an d r a i l  st an d ar d s 0 .7 4  k N / m , m in im u m  b ase w id t h  

7 5  m m , m in im u m  b o l t  size  2 0  m m , t h r ee  o r  f o u r  b o l t s p r ef er r ed  

 

Max im u m  p i t ch  CHS RHS 

Mm  m m  

o.d. 

m m  

thick 

m m  m m  m m  

thick 

1800 48.3 4.9*  63.5 38.1 3.2 

   50.8 50.8 4.0 

1500 48.3 4.0*  -  -  -  

1200 48.3 4.9 38.1 38.1 4.0*  

1000 48.3 4.0 38.1 38.1 4.0 

Note:  *  denotes m aterial grade S355JO 

 

 

1 1 .4  Han d r ai ls 
 

Tubular handrails should be m ade from  tube to BS EN 10255 Non-alloy steel 

tubes suitable for welding and threading – or solid bar where environm ental, or 

technical delivery condit ions m ake it  necessary. 

 

Tubes should be but t  j ointed using tubular steel ferrules or proprietary insert s 

that  m ay be pinned, screwed or dim pled.  Alum inium  plugs are not  approved.  

Ferrules for heavy-duty handrails should be double length (see Figure 23) . 

 

Joints between handrails and steel ferrules should be m ade with countersunk 

head pins or plug welds.  Joints in cont inuous handrails should be posit ioned at  

points of m inim um  st ress, and not  m ore than 150 m m  from  the cent reline of a 

stanchion.  They should not  be placed outboard of end stanchions and neither 

should they be placed between corner stanchions.  Joints should not  have any 

sharp edges or proj ect ions (see Figure 22) .  

 

I t  is im portant  that  j oints should be correct ly posit ioned at  points of m inim um  

st ress (see Figure 22)  and so arranged that  the security of an end or corner rail is 

not  dependent  on the security of a j oint  beyond a standard fixing point .  

 

All handrails should be prevented from  rotat ing or m oving longitudinally through 

the handrail standards.  This m ay be ensured by the use of pins, grub screws or 

by welding.  On long runs, there should be a fixing to at  least  one in every four 

handrail standards.  Any burrs or project ions should be rem oved after  pinning or 

welding, in order t o leave the handrail with a sm ooth finish. 

 

The ends of the handrail should always be secured and their open ends should be 

bent  over to form  a cont inuous return to avoid any r isk of catching or injury.  
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The recom m ended dim ensions for the two exam ples given in 11.3 are as follows:  

 

• Medium  duty (0.36 kN/ m ) :  33.7 m m  o.d.  x 3.2 m m  thick;  

• Heavy duty (0.74 kN/ m ) :  33.7 m m  o.d.  x 3.2 m m  or 4 m m  thick. 

 

For use with RHS handrail standards:  38.1 x 38.1 x 2.6 m m  RHS handrail gives a 

st ronger sect ion at  lower cost  than 33.7 m m  o.d. tube.  While this m ay be 

at t ract ive for long st raight  rails, corners should be m it red unless a solid bend is 

used.  Fixing to handrail standards is also m ore com plicated than for round tube. 

Tubing /  solid bar and forged standards m ust  be dim ensionally m atched, chosen 

not  to exceed the perm issible st ress for the m aterial, and to be within deflect ion 

lim its. 

 

1 1 .5  Balu st r ad es an d  p an ic b ar r ier s 
 

Balust rades should be designed for the sam e loads as handrails with infilling 

balusters or panels, conform ing generally to the requirem ents of BS 6180. 

 

Panic barriers should be designed for a load of 3.00 kN/ m , using circular or 

rectangular hollow sect ions with appropriate infilling m em bers.  

 

Various proprietary types of balust rades and barriers are available and are usually 

designed in short  lengths to be bolted together on site.  

 

1 1 .6  Mat er ia ls an d  f in ish es 
 

Materials, such as stainless steel, high duty alum inium  alloys, copper, or bronze, 

m ay be specified as alternat ives to plain carbon steel where superior corrosion 

resistance, appearance or feel are im portant .  The dim ensions of handrails, 

handrail standards and balust rades m ade from  these m aterials will depend on the 

m echanical propert ies of the m aterial and the condit ion in which it  is used.  

Where these are offered or specified, support ive st ress calculat ions should be 

available. 

 

I t  is recom m ended that  where carbon steel fabricated hollow handrail standards 

are m ade, that  these should be galvanised after  welding to give m axim um  

internal protect ion against  corrosion and to give a superior surface for norm al 

paint  system s applied externally.  Where corrosion resistance is not  an issue, 

paint ing or plast ic cover ing m ay be used.  

 

Handrails on walkways and stairways should be cont inuous to avoid finger t raps.  

Where bolts are used on handrail connect ions, they should have dom e heads or 

be countersunk, and to be of the correct  length allowing only nominal thread 

lengths to proj ect  through the nut .  Handrails should be free of any project ion, 

burrs and any exposed corners rounded off, so as to elim inate any snags.  

 

1 1 .7  Sel f - closin g  saf et y  g at es 
 

Potent ially hazardous areas, such as at  the gap in handrails at  the head of a 

ladder or  com panionway, should be protected by a self- closing gate, which should 

close gent ly but  securely and should be designed to swing onto the landing (see 

Figure 27) .  Hold-open devices should never be fit ted.  Chains and single lift -up 

bars should never be used in place of a self- closing safety gate.  See Sect ion 6.2 

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

Roof ladders are not  included within the scope of this Publicat ion, however 

guidance on roof ladders can be found in BS EN 12951: 2004 Prefabricated 

accessories for  roofing – Perm anent ly fixed roof ladders – Product  specificat ion 

and test  m ethods(63) .  

 

Access to cranes is also excluded from  the scope of this Publicat ion and guidance 

on this topic can be found in BS EN 13586: 2004 +  A1: 2008 Crane Access( 64) .  

 

1 2 .1  Gen er al  
 

This Sect ion generally follows the requirem ents of BS 4211 Specificat ion for  

perm anent ly fixed ladders. 
 

Ladders can be steel ladders with single bar rungs and fixed to high st ructures 

including chim neys to provide m eans of access.   Where ladders are used on 

chim neys, provision of rest  plat form s m ay present  design problem s and a 

cont inuous length of ladder m ay be used.  Safety hoops or other approved form  

of fall arrester (see BS EN 353: 2002)  should be incorporated if pract icable.  These 

ladders should only be used by persons com petent  to do so, e.g. steeplejacks. 
 

Ladders are often used in relat ively short  lengths between working plat form s, 

norm ally up to 6 m et res between landings where pract icable.  Potent ial users 

should refer also to BS 3678: 1986 Specificat ion for access hooks for hooks for 

chim neys and other high st ructures in steel (65)  and BS 3572: 1986 Specificat ion 

for  access fit t ings for chim neys and other high st ructures in concrete or 

brickwork (66) .  
 

Other such ladders are constructed in steel or aluminium and are suitable for general 

use.  They are unsuitable for  m anholes for sewerage and drainage installat ions, 

and in other installat ions where atm ospheric pollut ion m ay be ant icipated.  
 

Ladders to be fit ted within exist ing vert ical colum ns are not  specified separately 

in the Standard.  I t  m ay be assum ed that  the choice of ladder will be based on 

the presence or otherwise of corrosive condit ions.  Adequate light ing should be 

provided to enable a user to clim b or descend in safet y.  Where ladders are to be 

fit ted inside exist ing colum ns, rest  plat form s m ay be avoided, if they present  

design problem s, provided that  safety hoops are fit ted.  The design of new 

colum ns with internal ladders should m ake provision for  rest  plat form s.  
 

The top two hoops and connect ing st raps of all possible escape routes on a 

downward path, as well as the top bar of any safety gate that  leads to t he ground 

level, should be finished in 'day-glow' orange.  Great  care should be taken to 

ensure that  no inappropriate ladders, such as those for  m aintenance purposes 

and leading to dead-ends, are ident ified as escape ladders.  

 

1 2 .2  Mat er ia ls  
 

1 2 .2 .1  Gen er a l  

 

Materials should be either low carbon steel com plying with BS EN 10025-2 (67)  

grade S275 galvanised sheet , or alum inium  alloy com plying with the following 

Table 5. 
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Tab le 5  A lu m in iu m  al loy s 
 

For m   Al loy s 

Ext ruded sect ions 6063 (HE9) , 6082 (HE30) , 6063 A 1200 (E1C)  and 

6061 (HE20) ,  

Sheet  and st r ip 1200 (S1C) , 3103 (NS3) , 5154A (NS5) , 5251 (NS4)  

and 6082 (HS30) , com plying with BS EN 485 (68)  

Drawn tube 6063 (HT9) and 6082 (HT30), complying with 

BS EN 573(69)  

Longitudinally welded tube 5251 (NJ4) , com plying with BS EN 1592 (70)  
 

 

1 2 .2 .2  Co n n ect ion s 

 

Connect ion between com ponents shall be by proven durable m eans selected to 

withstand the specified or calculated load.  Tradit ional m eans are threaded 

fasteners or welding.  Where these are used they shall be in accordance with the 

appropriate Brit ish Standard. 

 

1 2 .3  St i les 
 

1 2 .3 .1  St eel  

 

Steel st iles should be of flat  bar of m inim um  sect ion 65 m m  x 10 m m . 

 

1 2 .3 .2  Mat er ia ls o t h er  t h an  St eel  an d  lad d er  Load in g  

 

Where m aterials other than steel are used, the st iles shall be designed to resist  

the forces due to two persons each weighing 100 kg in t ransit  on a 6 m  sect ion of 

ladder as fixed unless flights in excess of 6 m  are used when the distance 

between supports should be used.  Deflect ion in any direct ion shall not  exceed 

2.m m . 

 

1 2 .3 .3  W id t h  b et w een  st i l es 

 

The width between inside faces of the st iles should be between 400 m m  and 

450.m m .  The st iles should be parallel and st raight  to within a tolerance of ± 10 

m m  in any 3 m  length. 

 

1 2 .3 .4  St i le  Ex t en sio n s 

 

I n order to perm it  users to safely access the top of the st ructure or any landing, 

the st iles should extend upwards, at  the sam e angle as the ladder, or a sim ilar 

upright  provided, to a m inimum  height  of 1000 m m  above the surface or plat form  

level.  Such upward extensions shall not  encroach on the clear width of the 

plat form  passageway and shall not  deflect  by m ore than 10 m m  when subjected 

to a side (horizontal)  load of 1.0 kN. 

 

1 2 .3 .5  Jo in t in g  o f  st i l es 

 

I f it  is necessary for  st iles t o be in m ore than one length, they should be joined by 

a m eans which exposes no edges likely to scratch or cut , and which m aintains the 

st iles in good alignm ent  and st ructural cont inuity.  

 

The EEMUA preference is for st iles to be j oined using fish plates which are 

welded, r iveted or bolted to the inside of the st iles, such that  the finished joint  
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com plies with the previous paragraph.  Bolts or  r ivets shall be 12 m m  diam eter 

low carbon steel, or 10 m m  diam eter high tensile steel of grade S.  Not  less than 

two shall be used at  each side of a joint .  An alternat ive m ethod is for t he 

fishplate to be welded to one st ile and bolted to the m at ing one.  

 

Bolts or  r ivets shall be finished in one of the following ways:  

 

• Hot  galvanised to BS EN ISO 1461: 2009 (71) ;  

• Sheradised to BS 4921: 2002 Class 2 (72) ;  

• Cadm ium  coated and passivated to BS EN ISO 2082: 2008 (73) ;  

• Zinc coated and passivated to BS EN ISO 2081: 2008 (74) . 

 

1 2 .3 .6  St i le  Fix in g  

 

St iles shall be fixed to t he support ing st ructure by m eans of connectors or 

brackets designed to resist  the applied loads, and to rest r ict  st ile m ovem ent  at  

the fixing to no m ore than 5 m m .  The m ethod of at tachm ent  will depend upon 

the t ype of support ing st ructure.  A m inim um  pull out  resistance should be 

0.5 kN. 

 

Connectors shall be of sufficient  length to give toe clearance of at  least  150 m m  

behind the rungs (230 m m  is preferable as shown in Figure 15C) , and posit ioned 

to give side clearance at  openings of between 150 and 230 m m  (see Figure 15A 

and Figure 17) .  

 

1 2 .4  Ru n g s 
 

1 2 .4 .1  Sp acin g  

 

Rungs should be uniform ly spaced, throughout  the ent ire length of the ladder, at  

cent res between 225 m m  m inim um  and 255 mm  m axim um . 

 

The top rung should be the sam e height  as the associated plat form  which m ay be 

extended either to replace the top rung or t o ensure that  the gap between the top 

rung and the plat form  does not  exceed 75 m m . 

 

1 2 .4 .2  Fix in g  t o  st i les 

 

Rungs should be r igidly f ixed to t he st iles and should not  rotate.  I f t hey 

prot rude through the st iles, the prot rusion should be m inim al and sm oothly 

finished. 

 

1 2 .4 .3  Lo ad in g  

 

Rungs shall be of a sect ion capable of suppor t ing a m ass of 150 Kg spread 

over  100 m m  at  the cent re of the rung, with a rung deflect ion of less than 

2 m m . 

 

1 2 .4 .4  Ru n g  Mat er ia l  

 

As for norm al fixed ladders (see Chapter 6) , rungs in m ild steel should be m ade 

from  round sect ion bar of 20 to 50 m m  diam eter.  

 

Where alum inium  alloys are used, ext ruded hollow sect ion tubular rungs with 

ant i- slip longitudinal ridges or a t extured surface present  an at t ract ive alternat ive 

to plain round bars.  Sect ions other than com pletely circular m ay be used for  
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alloy rungs, such as square with heavily radiused corners, provided that  the flat  

face is parallel to the floor.  

 

I t  is recom m ended that  sect ions, such as angle iron, T iron, U sect ion or other 

non- round shapes are not  used. 

 

1 2 .5  Hoop s an d  f a l l  ar r est  sy st em s 
 

Hoops and st raps should follow the general design criteria given in Clause 6.8. 

 

On silos, the m inim um  steel sect ion for the hoops and st raps m ay be reduced to 

30 m m  x 5 m m . 

 

Five vert ical st raps should be fit ted internally to brace the hoops.  One of these 

shall be fit ted at  the cent re t o support  the back of a person using the ladder.  The 

others are to be spaced equidistant  between the cent re back of the hoop and the 

ladder st iles with a gap of no m ore than 300 m m  between them . 

 

Alternat ively a perm anent  fall arrest  system  as detailed in BS EN 353 m ay be 

incorporated. 

 

1 2 .6  Plat f o r m s 
 

1 2 .6 .1  Sp acin g  o r  h e ig h t  b et w een  p lat f o r m s 

 

The m axim um  distance between plat form s should be 6 m  wherever it  is 

reasonably pract icable. 

 

1 2 .6 .2  Rest  p lat f o r m s 

 

I t  is recom m ended that  rest  plat form s should have a m inim um  dim ension of 

850.m m  x 850 m m .  They should be fit ted with a guardrail at  1100 m m  above 

plat form  level and should have an interm ediate rail.  A 150 m m  high toe rail 

should also be provided to rest rain the foot  and to prevent  item s of equipm ent  

falling off the plat form  and injuring persons who m ay be below.  

 

1 2 .6 .3  W or k  p lat f o r m s 

 

Where these are provided they should be sized to suit  the work act ivit y taking 

into considerat ion the num ber of people using it  and any equipm ent  and tools 

needed and shall have a slip resistant  finish.  Guardrails and toe plates, as above, 

are to be provided. 

 

1 2 .6 .4  Ob st r u ct ion s a t  h ead  o f  l ad d er  

 

Where dwarf walls, parapets, copings or other obst ruct ions could interfere with a 

direct  exit  from  or approach to the ladder, at  the level where access is required, 

the ladder shall be extended to give a plat form  spanning the obst ruct ion.  

Minim um  dim ensions of plat form  shall be 600 m m  wide x 840 m m  deep. 

 

1 2 .6 .5  Lad d er  l i n e  

 

The line of a ladder should be broken at  landings in order t o lim it  the free fall 

distance of any one using it . 
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1 2 .7  Fin ish  
 

1 2 .7 .1  Gen er a l  

 

Const ruct ion shall be carried out  in a m anner that  ensures no sharp ends, or 

edges that  could cut  the user or hinder access. 

 

1 2 .7 .2  Pr o t ect io n  

 

The choice of finish to provide corrosion protect ion should be m ade taking into 

considerat ion environm ental factors, e.g.  coastal locat ions. 

 

Where steel parts are hot  dip galvanised, possible em brit t lem ent  of som e 

m aterials after cold form ing should be considered.  

 

Alum inium  com ponents in non-aggressive atm ospheres need have no addit ional 

protect ion.  However anodising (BS EN ISO 7599: 2010)  ( 75) , elect roplated nickel 

or elect roplated nickel and chrom ium  (BS EN ISO 1456: 2009)  ( 76)  m ay be used to 

provide addit ional protect ion. 
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1 3  I n sp ect ion  an d  m ain t en an ce 
 

I t  is im portant  that  a through life m aintenance regim e is established, 

im plem ented and m aintained to ensure that  access installat ions rem ain safe.  

Factors which could influence the safet y of the installat ions are considered below. 

 

1 3 .1  I n ad eq u at e in i t ia l  d esig n / in st a l la t ion  
 

Although it  is not  required that  new Standards are applied ret rospect ively to 

exist ing plant  there is a requirem ent  to ensure that  installat ions do not  present  an 

unacceptable r isk to personnel.  All access installat ions should be the subject  of a 

one-off inspect ion and appraisal by personnel com petent  to do so.  A program m e 

for the rect ificat ion of any deficiencies found should then be im plem ented as soon 

as pract icable and interim  cont rol m easures applied as required.  

 

During this one-off inspect ion the load path of t he access com ponents should be 

established, where it  is not  obvious, to ensure that  the inspect ion is fully 

com prehensive.  This inform at ion should be used in the preparat ion of t he regular 

inspect ions recom m ended in Sect ion 13.2. 

 

I t  is also recom m ended that  a review of scaffold usage, part icularly long term  

use, is perform ed to determ ine whether there is a safety and/ or econom ic case 

for  installing perm anent  access.  

 

1 3 .2  Det er io r at ion  an d  p h y sical  d am ag e 
 

I nstallat ions should be regularly inspected by com petent  personnel to ensure that  

they are st ill fit  for purpose.  The following should be included for considerat ion 

when preparing the inspect ion schedule:  

 

• Condit ion of corrosion protect ion;  

• Security of com ponents, e.g. no m issing or loose bolts, flooring clips, 

connect ions to other equipm ent / st ructures;  

• Sat isfactory operat ion of safety gates:  ease of use and self- closing 

funct ion and security of at tachm ents;  

• Physical dam age to com ponents;  

• Funct ionalit y of light ing system s and em ergency light ing on escape routes;  

• Condit ion of warning signs;  

• I ntegrit y of fixings into concrete ( this m ay need rem oval of surface 

concrete around fixing to check the extent  of any corrosion) . 
 

The frequency of the inspect ions should be determ ined from  a r isk assessm ent  

taking account  of all relevant  factors, including:  

 

• Condit ion of plant ;  

• Frequency and type of use;  

• Environm ent ;  

• Vulnerabilit y to corrosion and physical dam age;  

• Known requirem ent  for  rem oval of com ponents for  m aintenance act ivit ies. 

 

The inspect ions should be included with other program m es where pract icable, 

e.g.  Safet y Walk Downs, rout ine civil assets inspect ions.  I t  is recom m ended that  

inspect ion intervals do not  exceed six m onths. 
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