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3. STAIR LOADING AND REGULATIONS 

 

For design of new buildings vertical and horizontal stair loadings are taken from 

Eurocode 1. Older British Standard BS6399: Part 1: 1996 essentially has the same 

loading values but will be used as more appropriate to the assessment of existing 

stairs. Loading is related to the use of the building. The existing use is domestic and 

residential while the proposed use is as an institutional type building. Extracts of the 

BS6399 code for vertical and horizontal loading are given in Tables 3.1 and 3.2 

below. These are unfactored or characteristic loads. The uniformly distributed line 

load and the uniformly distributed and concentrated loads applicable to the infill are 

not additive and should be considered as three separate load cases. In design, the 

horizontal uniformly distributed line load should be considered to act at a height of 

1.1 m above datum level, irrespective of the actual height of the element. 

 

Table 3.1. Extract BS6399 Part 1 Table 1 vertical loads 

 
 

 
 

Table 3.2. Extract BS6399 Part 1 Table 4 balustrade loads 
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Additional design guidance for balustrades is also provided in BS 6180:2011 

Barriers in and about buildings – Code of practice. This includes a horizontal 

deflection limit of 25mm under the loadings in Table 3.2. 

 

The Building Regulations 2010, Approved Document K, Protection from falling, 

collision and impact includes geometric rules for stairs. These are usually applied by 

the project Architect.  

 

4. EXISTING STAIR A 

 

4.1 Description 

 

Stair A is the main stair in the building; Fig. 3.1. It runs from ground to first floor with 

three flights and two quarter landings. As part of the conversion project, it is 

proposed to extend the stair from first to second floor. This will have a steel framed 

structure supported off existing brick walls. 

 

Stair A is timber framed with a timber balustrade. It is historic and is probably 

original. The balustrade is decorative. The clear width of the stair is approximately 

1000mm. The height of the balustrade on the stair flights is approximately 900mm. 

The height of the balustrade to the first floor is approximately 1000mm. 

 

 
 

Fig. 3.1. Staircase A viewed from lower quarter landing 
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4.2 Assessment 

 

4.2.1 Vertical loading 

 

As Stair A is the main stair it is considered that it should be able to support 

institutional vertical load i.e. 3.0 kN/m2. Assessment of timber stairs by calculation 

can be complex and, in this case, not all details of the stair were known and could 

not be easily established without risk of damage to historic fabric. It was therefore 

decided to carry out a vertical load test of the stair. Full details of the test and 

results are shown on SFK drawing 25036-ZZ-1242 in Appendix A. In summary this 

showed that Stair A does have sufficient strength and stiffness to meet the vertical 

load requirement of 3.0 kN/m2.  

 

4.2.2 Horizontal balustrade loading  

 

The timber spindles to the stair are notably slender varying in thickness from 20mm 

to 35mm. The spindles can easily be bent by moderate hand force. Based on this it 

is considered the spindles would not meet horizontal load requirements for even 

domestic loading.  

 

For assessment of the handrail and balusters assessment by calculation can be 

complex. It is difficult to account for jointing details (that are potentially unknown) 

between elements that can affect the overall capacity. It was therefore decided to 

carry out a horizontal load test applied to the handrail. The requirements for the test 

are given on SFK drawing 25036-ZZ-1243 in Appendix B. A specialist company, 

Sandberg, were employed under the supervision of SFK to carry out the test. Their 

report 81319/S/1 is also provided in Appendix B. 

 

The intent was to test the handrail up to the institutional load of 0.74 kN/m which is 

equivalent to 74 kg/m. However, both lengths of handrail tested reached the 

deflection limit of 25mmm at midspan at lower loads. For the middle flight this was 

61 kg/m and for the lower flight this was 44 kg/m. The lower flight has a longer 

span length which is probably the main reason for the lower load.  

 

The test was based on the design code requirements of applying the load at 

1100mm height even though the actual height is 900mm. This was achieved by 

increasing the load to produce the same bending effect at the bottom of the 

balustrade. We would suggest for assessment purposes this approach could be 

relaxed. If loading were applied at the actual height, then the capacities would 

increase to 74 kg/m for the middle flight and 54 kg/m for the lower flight. 

 

On this basis the middle flight complies with the handrail load requirement. The 

lower flight does not fully comply, but the load achieved 54kg/m, is still 

considerable and lies midway between the code requirement for domestic, 36kg/m 
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balustrades is predominantly along the line of the handrail rather than 

perpendicular to it (as tested) and the load of 54 kg/m is probably at the limit of 

what an adult male can push for a short duration. The width of the stair is limited 

and would prevent a crowd type situation pushing on the baluster.  

 

If a risk-based approach is not considered appropriate, then strengthening would 

need to be considered. Strengthening the existing balustrade directly is unlikely to 

feasible without significantly affecting the original historic fabric and appearance. 

Adding an independent barrier inside the existing might be feasible but there are 

two issues.  Firstly width. There is currently only have about 1m clear. Adding an 

independent barrier would reduce this probably by 100-200mm. This may have 

implications for escape. Second issue is the structural support of the independent 

barrier. The timber treads are unlikely to be sufficient. At new post positions it is 

likely that steel members would need to be attached under the timber stair treads 

and run back to fix into the masonry wall with a moment connection, possibly 

requiring Cintec anchors. This is potentially feasible but would require significant 

removal of parts of the soffit to the stair. 

 

4.2.3 First floor balustrade geometry 

 

The first-floor balustrade height is approximately 1000mm. Building regulations 

require a minimum height of 1100mm. It is suggested this should be assessed for 

risk by the Client and project Architect. If the height requires to be raised, then any 

solution must consider the heritage aspects of the existing balustrade.  

 

4.3 Conclusions and recommendations for Stair A 

 

• Uniform vertical load complies with design code requirements for an 

institutional stair.  

• The timber spindles do not comply with design code requirements for 

horizontal loads. It is proposed to add glass panels inside the spindles to 

protect them and support the design code loads. Details to be developed 

with design team. 

• The handrail and baluster system fails to meet the horizontal design code 

loads. If modified for assessment, the middle section meets the code 

requirement and the lower section meets 73% of the load required.  

• It is suggested the handrail and baluster system horizontal load capacity is 

accepted on a risk-based approach. This needs to be accepted by all parties 

including the Client.  

• The first-floor balustrade height is marginally substandard in height and this 

needs to be risk assessed by the Client and project Architect.  
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5. EXISTING STAIR B 

 

5.1 Description 

 

Stair B has single flight from ground to first floor in the east wing of the building, Fig. 

5.1. It is a timber stair with a modern timber balustrade. The clear width of the stair 

is approximately 800-900mm. The height of the balustrade to the first floor is 

approximately 1100mm. Spindles are 40mmx40m reducing to 20mmx20mm and 

have 60mm gaps. Balustrade geometry appears to comply with code requirements, 

but this should be checked and confirmed by the project Architect.  

 

 
 

Fig. 5.1. Staircase B viewed from first floor 
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5.2 Assessment 

 

From site inspection the top newel post has movement at the base and requires 

further investigation for repair. The middle newel post is broken and requires repair. 

At the foot of the stair the newel post does not extend as far as the bottom of the 

stair and is likely to require extension.  

 

The stair gives access to the first floor where there are two collaborative working 

rooms, a social space and two toilets. The working rooms are assumed to 

accommodate say 10-15 students along with office type furniture. Although code 

floor loadings would require 3.0 kN/m2, actual floor loading is unlikely to exceed 

1.5kN/m2 in practice. Considering the number of students on the first floor and that 

the width of the stair would limit the number of students using it, it is proposed the 

stair only requires domestic load capacity for both vertical and horizontal loading. 

No calculation or load testing is proposed. Although requiring repairs, based on 

previous use, the stair is assessed as adequate for domestic loads. 

 

5.3 Conclusions and recommendations for Stair B 

 

• Project Architect to check stair geometry for code compliance. 

• Structural repairs are required to the top and middle timber newel posts. 

• Stair loading assessed as adequate for domestic loads based on previous 

use. 

• Project Architect to consider extension of balustrade at foot of stairs. 
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6. EXISTING STAIR C 

 

6.1 Description 

 

Stair C has two flights and a half landing from the first to second floor of the west 

wing of the building, Fig. 6.1. It is timber framed with a timber balustrade. It is 

historic and is probably original. The balustrade is much plainer than Stair A. The 

clear width of the stair is approximately 900mm. The height of the balustrade on 

the stair flights and half landing is approximately 900mm. The height of the 

balustrade to the first floor is approximately 970mm. Spindles are 25mmx25mm 

and have 95mm gaps.  

 

Balustrade geometry generally appears to comply with code requirements, except 

for the first floor which is under-height (1100mm required) but this should be 

checked and confirmed by the project Architect.  

 

 
 

Fig. 6.1. Staircase C viewed from half landing 

 

6.2 Assessment 

 

The stair gives secondary access to the second floor, primary access being via Stair 

A.  On the second floor there are three collaborative working rooms, a social space 

and small storerooms. The working rooms are assumed to accommodate up to say 

10 students along with office type furniture. Although code floor loadings would 

require 3.0 kN/m2, actual floor loading is unlikely to exceed 1.5kN/m2 in practice. 

Considering the number of students on the first floor and that the width of the stair 
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would limit the number of students using it, it is proposed the stair only requires 

domestic load capacity for both vertical and horizontal loading.  

 

The existing 25mmx25mm spindles have been assessed by calculation assuming 

they are a grade C24 softwood. On this basis they are inadequate for domestic infill 

load for bending strength. If the spindles were replaced with 30mmx30mm 

hardwood (D40 strength class) then they would be adequate in strength (and 

deflection) for domestic infill load. 

 

The existing half landing has three timber beams (55dx110w) supporting it. 

Assuming these are C24 softwood and assessed for domestic load, they are 

adequate in bending strength but do not meet code deflection requirements. This is 

common in historic buildings for timbers to not meet code deflection requirements. 

The boarding may provide additional stiffness not accounted for in the calculation. 

As strength is more important than deflection, and as the stair has previously 

performed adequately under domestic loads it is recommended the landing is 

accepted with no further action. 

 

The first-floor balustrade height is approximately 970mm. Building regulations 

require a minimum height of 1100mm. It is suggested this should be assessed for 

risk by the Client and project Architect. If the height requires to be raised, then any 

solution must consider the heritage aspects of the existing balustrade.  

 

An SFK proposal for the handrail (assuming first floor height does need to be raised) 

is as follows; 

1. Carefully remove existing handrail and set aside 

2. Carefully remove existing spindles 

3. Install new 30x30 hardwood spindles with raised height to first floor 

4. Reinstall handrail with adjustments for new level to first floor.  

 

Steps 2 and 3 may need a local trial to investigate the practicality of the proposal. 

 

6.3 Conclusions and recommendations for Stair C 

 

• Project Architect to check stair geometry for code compliance. 

• The existing spindles are inadequate for domestic infill load by calculation. 

• SFK proposal is to replace spindles with larger hardwood spindles. May 

require a local trial.  

• The first-floor balustrade height is substandard in height and this needs to be 

risk assessed by the Client and project Architect.  

• If the height to the first-floor balustrade is to be raised, then one approach 

would be to increase the height of the replacement spindles and adjust the 

existing handrail to suit. This option requires further review. 
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7. APPENDIX A – STAIR A VERTICAL LOADING 

 

SFK drawing 25036-ZZ-1242 – Stair A Vertical Load Testing 
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8. APPENDIX B – STAIR A BALUSTRADE 

 

SFK drawing 25036-ZZ-1243 P2 – Stair A Handrail Load Test 

 

Sanberg LLP Report 81319/S/1 Marlborough College, Master’s Lodge, Testing of 

Stair Handrails. Dated 12 January 2026. 

 

SFK sketch drawing 25036-SFK-SK-09012026-01 - Indicative glass balustrade 

elevation and section.  

 

 




























