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REF: Heals/SM  

 
08.03.2023 
 
Colliers 
The Harlequin Building 
65 Southwark Street 
London 
SE1 0HR 
 
FAO – Leigh Rowley 
 
Dear Leigh 
 
                                     Heals Staircase – Existing Structure Review  
 
As part of the existing structure review associated with the installation of a new staircase within an 
existing stair void, we have undertaken a site visit to review the existing structural configuration 
locally to the proposed works.  Alongside the site visit and in order to assess the implications of the 
proposal on the existing structure, we have reviewed the available drawings indicating the existing 
building layout and the design submittals by Alpine Group, comprising of design drawing, 3D model 
and structural calculations. 
 
During the initial site visit the existing structure was exposed, allowing a clear view of the structural 
configuration and framing around the existing void.  From what could be seen it appeared that the 
existing reinforced concrete waffle slab previously extended into or fully over the existing void.  
Evidence of the formation of the void being a post original slab construction modification could be 
seen in the general construction of the edges of the void.  In these areas it appears that the original 
waffle slab has been cut back with a reinforced concrete edge perimeter cast around the void.  This 
is evidenced by the general visible form and surface quality of the edge concrete at the joints.  The 
existing stair removed from the area is supported on one edge of the void and from the concrete 
floor slab below.  Full details of the ground floor slab have not been confirmed, however, from what 
could be seen it appears to be a reinforced concrete ground bearing slab. 
 
The proposed stair details as presented by Alpine Group and appended to this summary consist of 
a steel framed stair structure primarily supported by the existing ground bearing slab.  Some 
additional support to the landing areas, upper flights and surrounding fins is taken from the 
reinforced concrete suspended floor slab, however, as noted, the main stair loads area transferred 
directly to ground.  Structural calculations completed by Thetis Engineering Ltd have been provided 
as part of the design package and these confirm details of locations where the new stair will be 
supported from the base and suspended slab elements and the corresponding loadings for each of 
these points. 
 
The provided calculations as appended to this summary suggest a maximum ULS leg load to the slab 
from the primary CHS posts of 26.5kN supported from 300x300x10 thick steel baseplates.  The 
maximum ULS load to the secondary SHS members is calculated to be 15.0kN supported from  
200x50x10 thick steel baseplates.  In addition to these loads, the flat plate balusters also provide 
supplementary support with a maximum load of 2.5kN transferred from these to the base slab. 
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Full details of the base slab haven’t been confirmed, however as part of the installation it will need 
to be confirmed that the slab is a minimum of 150mm thick reinforced concrete.  This stipulation is 
part of the anchor design for the stair; however, on the basis that the slab is founded on firm 
consolidated ground, it will also ensure stair loads can be effectively transferred to the bearing 
strata.  
 
As previously noted, the majority of the stair loads are transferred to the ground bearing slab, 
however there are areas to the perimeter where the flat plate fins/balusters fix into the existing 
reinforced slab, providing partial support to landing areas and the upper flights.  The worst case 
ULS load through the fixings in these areas is noted as 4.5kN, however due to the number of fixing 
points the general applied load through the slab fixings would be significantly less than this.  As 
previously commented, it is believed the area where the stair void is situated was previously infilled 
as a continuous part of the reinforced concrete waffle slab.  Then at some point, presumably when 
the original stair was installed, the concrete was removed and trimmed back as can currently be 
seen in the exposed site condition.  The design floor loading for the retained waffle slab would have 
been high due to its retail usage.  This in combination with the overall reduction in loading due to the 
extent of removed concrete and the relatively low stair loads applied to the suspended slab would 
mean that by inspection, subject to the structure being in good condition, the existing suspended slab 
would be suitable for the applied loads from the stair installation.      
 
As described above, based on the completed site inspection and a review of the provided design 
details, subject to final confirmation of the existing configuration and condition, the existing structure 
would be suitable to accommodate the applied loads from the proposed stair installation.   
 
Yours sincerely 
For Furness Partnership 
 

 
 
Sebastian Maudling 
Director 
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1.0 Introduction 
 
Thetis Engineering Ltd has been engaged by Alpine Group to design a stair for Heals, Tottenham Court. 
The staircase comprises a four flights of stairs joined at hal landing with flat stringers between central 
column supports and folded plate treads propped by balustrade stanchions.  
 
These calculations justify the principle structural elements that comprise the staircase and balustrade 
system as well as the connection to the existing structure. The design of the frame elements upon 
which the stair is to take support is outside of the scope of this document. Reaction loads have been 
provided. 
 
 
2.0 CDM Regulations 
 
Under the Construction (Design and Management) Regulations 2015 we have responsibilities as 
designers to ensure that on notifiable projects (i.e. projects lasting longer than 30 days or involve more 
than 500 person days of work) the client understands their own duties required by the regulations. 
For notifiable projects the client must ensure that a principle designer is appointed as soon as 
practicable in the design phase of the project.  
   
As designers we are required by the CDM regulations to, where we can, eliminate hazards and risks. 
There appears to be no special risks associated with the erection and eventual demolition of this 
building so far as we can assess in our capacity as designers.   
  
The contractor is responsible for ensuring the stability of the structure at all times and that the works 
are carried out in accordance with the Construction, Design and Management Regulations and in strict 
compliance with all relevant Codes of Practice, Building Regulations and good building practice. All 
site works should follow good working practice in the construction industry. The Contractor should 
follow the HSE Guidelines with regards to manual handling.  
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3.0  Design Standards 
 

Design Codes  

Eurocode 1: BE EN 1991-1-1:2002 Actions on structures – Part 1-1: General actions – 
Densities, self-weight, imposed loads for buildings 

Eurocode 3: BS EN 1993-1-1:2005 Design of steel structures – Part 1-1: General rules and 
rules for buildings 
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4.0  Structural Loadings Schedule 

Treads: 
 Dead:          
  Tread self weight accounted for in model  
  Finishes        0.50 kN/m2 
   
  Load acting on 260mm wide tread     0.15 kN/m 
    

 Imposed: 
  Class C35       4.00 kN/m2 

          Or 
          4.00kN PL 
  
  Load acting on 260mm wide tread     1.04 kN/m 

 
Balustrades: 
 Dead: 
  Self weight       0.75 kN/m 
 
 Imposed: 
  Horizontal       1.50 kN/m 
  Vertical        0.60 kN/m 
          Or 

1.0 kN PL 
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5.0  Stair Geometry 
 

               
 
 
 
 
See Alpine Group drawings for full details. 
 

 
 

 

  

Plan view Elevation view 

60x60x5 SHS 

60x60x5 SHS 
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6.0  Model Geometry 
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Section sizes 

 
 
  

6mm thk double folded 
treads 60x260x60 
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Connection fixity 
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7.0  Model Loading 
 
Superimposed Dead Load (Treads and landings): 
 

     
 
  



  

Contract 
No.  2220323 Sheet 

No.  
10 

Rev.  P1 

Project Heals Stair 

Design by DKH Date 11/01/23 Chkd.  OJS 

Description 
   

 

 

Superimposed Dead Load (Balustrades): 
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Vertical Live Load (treads and landings): 
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Vertical Live Load (Balustrade): 
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Imposed Load (outer balustrade push): 
 

       
 
  Torsional moment in stringers from horizontal balustrade loads has been accounted for by modelling the vertical 

reaction in the adjacent stringer resulting from the moment transfer through the tread: 
 
Balustrade height = 1.0m on stair (1.2m on landing) 
Horizontal load = 1.5 kN/m 
BM = 1.0*1.5 = 1.5 kNm/m (1.2x1.5 = 1.8 kNm/m on landing) 
Tread width = 1.43m 
Vertical reaction on opposite stringer = 1.5/1.43 = 1.05 kN/m (1.8/1.43 = 1.26kN/m on landing) 
Horizontal load on balustrade from a ‘push’ or ‘pull’ action creates an equal and opposite force at the base that 
cancels out the force in the macro design of the system. 
The horizontal force has been considered in the local design of the balustrade. 
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Imposed Load (outer balustrade pull): 
 

  
 

 

 
 
 
  

Torsional moment in stringers from horizontal balustrade loads has been accounted for by modelling the vertical 
reaction in the adjacent stringer resulting from the moment transfer through the tread: 
 
Balustrade height = 1.0m on stair (1.2m on landing) 
Horizontal load = 1.5 kN/m 
BM = 1.0*1.5 = 1.5 kNm/m (1.2x1.5 = 1.8 kNm/m on landing) 
Tread width = 1.43m 
Vertical reaction on opposite stringer = 1.5/1.43 = 1.05 kN/m (1.8/1.43 = 1.26kN/m on landing) 
Horizontal load on balustrade from a ‘push’ or ‘pull’ action creates an equal and opposite force at the base that 
cancels out the force in the macro design of the system. 
The horizontal force has been considered in the local design of the balustrade. 
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Loadcases: 
 

 
 
 
 
 
 
Load Combinations: 
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8.0 Analysis Model Graphical Output 
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9.0 Support Reactions 
 

 
 

Envelopes, First-order linear, Factored force envelope support reactions 

Support Combination Reactions 

FZ [kN] FX [kN] FY [kN] MX [kNm] MY [kNm] MZ [kNm] 

A Maximum 4.5 0 0 0 0 0 

Minimum 0.0 0 0 0 0 0 

B Maximum 2.5 0 0 0 0 0 

Minimum 0.0 0 0 0 0 0 

C Maximum 15.0 0.5 0.5 0 0 0 

Minimum 0.0 -0.5 -0.5 0 0 0 

D Maximum 26.5 0.5 0.5 0.5 0.5 0.5 

Minimum 6.0 -0.5 -0.5 -0.5 -0.5 -0.5 

A A

B

B

C

C

C

C

D

D

D

D
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10.0  Steel Stringer Design 
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Provide 300x10 mild steel flat plate stringer. 

Forces from Tekla model @ ULS: 

 Shear major  = 7.8 kN 

 Shear minor = 0.0 kN 

 Moment major = 5.2 kNm 

 Moment minor = 0 kNm 

 Torsion  = 0 kNm 

 Axial  = 5.5 kN 

Stringer major axis plastic section modulus = 10*3002/4 = 225,000mm3 

Stringer minor axis plastic section modulus = 300*102/4 = 7,500mm3 

 

Major axis bending stress  =  5,200,000/225,000 =  23.11 N/mm2 

Shear stress   = (7,800)/(300*10)  = 2.6 N/mm2 

Axial stress  = 5,500/(300*10)  = 1.9 N/mm2 

Total stress < 275 N/mm2 THEREFORE OK 
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11.0 Tread Design 
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Worst case bending moment from analysis model = 2.0 kNm @ ULS < 2.40 kNm THEREFORE OK 

 

ADOPT 6mm TK S275 FOLDED PLATE TREADS 
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12.0 Balustrade Design 

Balustrade Post design 
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Handrail design 
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Solid mild steel 50mm x 12mm handrail is adequate. 
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13.0 Connection Design 
 
Tread Connection to Stringer: 
 

 
 
Connection comprises 10mm thk 200x60mm S275 horizontal plate welded with 6FW to tread.  
2 No. countersunk M12 grd. 8.8 bolts to 300x10mm thk stringer 
 
Forces from Tekla model @ ULS: 

 Shear major  = 1.4 kN 

 Shear minor = 0 kN 

 Moment major = 0 kNm 

 Moment minor = 0 kNm 

 Torsion  = 0 kNm 

 Axial  = 0 kN 

 
Bolts: M12 grade 8.8, by inspection OK 
  
By inspection welds OK  
 
 
ADOPT CONNECTION AS DETAILED 
 
  

200x60 plate 10mm thk fixed to stringer  
at 180mm ctrs with 2No M12 csk gr 8.8 bolts  
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Tread Connection to hangers: 
 

 
 
Weld length L = 5x(60-2x6) = 240mm 

FRd = 0.94 x 240 = 225.6 kN 

Each tread support takes  

Forces from Tekla model @ ULS: 

 Shear major  = 1.4 kN 

 Shear minor = 0 kN 

 Moment major = 0 kNm 

 Moment minor = 0 kNm 

 Torsion  = 0 kNm 

 Axial  = 0 kN 

 
Bolts: 2No M12 grade 8.8, by inspection OK 
  
By inspection welds OK  
 
 
ADOPT CONNECTION AS DETAILED 
  

200x60 plate 10mm thk welded with 6mm FW to 3 hangers  
and bolted  at 180mm ctrs with 2No M12 csk gr 8.8 bolts  
into a matching plate welded to tread with 6mm FW 
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Check Typical Stringer Top and bottom Connection to column: 
 

  
 
Connection is nominally pinned, comprising 350x200x10mm endplate welded to one side of stringer with 8mm 
FW both sides  with 4 No. M16 grd. 8.8 bolts. 
 
Worst case forces on connection @ ULS (rounded up to nearest 0.5kN):  
 
 Shear major  = 8.0 kN 

 Shear minor = 0.0 kN 

 Moment major = 0.0 kNm 

 Moment minor = 0 kNm 

 Torsion  = 0 kNm 

 Axial  = 5.5 kN 

 
Check endplate in bending from axial tension: 
 

Horizontal bolt cross centres = 100mm 
Vertical bolt crossc entres = 250mm 

 Moment in plate = 5.5/2*0.10= 0.28 kNm 
 Plate elastic section modulus = 200*102/6 = 3,333 mm3 

 Bending stress = 280,000/3,333 = 82.5N/mm2 < 275 N/mm2 THEREFORE OK 
 
Check stub weld: 
 
Weld length L = 3.14x194 – 2x8 = 593mm 
FRd = 593x1.25 = 741.45 kN 
 
By inspection welds OK  

200mm wide minimum 350mm deep 10mm thk mild steel plate 
 fabricated stub welded to CHS with 8mm FW both sides top and bottom  

350x200x10mm endplate welded to one side of stringer  
with 8mm FW both sides  with 4 No. M16 grd. 8.8 bolts 
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Check pinned landing frame connection: 
 

 
 
V Rd = 3.5kN < 27.5kN single shear resistanc eof M12 gr 8.8 bolt 
t=6mm > 4.3mm min thickness for punching shear 
 
Adopt connection as detailed 
 
 

Check landing frame connection to SHS column: 
 
 

 

 

 

 

 

 

 

 

Bearing on the 5mm SHS wall will govern 

2Fb = 2x11.7 = 23.4 kN > 5.5 kN  THEREFORE OK 
t=5mm > 3.4mm min thickness for punching shear 
 
Adopt connection as detailed 
  

80x50x6mm thk fin plate  
welded with 6mm FW to supporting beam  

Horizontal legs cut out to facilitate connection (if needed),  
vertical legs fixed to fin plate with 2No M12 gr 8.8 bolts   

180x60x8mm plate welded with 8mm FW  
to the side of 50x50x5.0 SHS 

50x50x5 SHS 

60x60x5 SHS 

2No M16 gr 8.8  
through bolts 
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SHS base plate connection to concrete slab 
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CHS column base plate connection ot concrete slab
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