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1. Introduction 

1.1. Ansa Elevators Ltd have a contract to replace the for lifts lift at this building. 

1.2. Ansa Elevators have asked us to inspect the lift shafts to confirm that their structural fabric is 
adequate for the new lift installation fixings proposed.  

1.3. Our specific original brief from their e mail of 23rd September is confirmed as follows: - 

a) Verify the shafts’ construction. 

b) Verification of existing guide rail bracket  

c) Design to accommodate machine steel at head of lift shaft  

d) Stringer steel bracket design to accommodate machine steel  

e) Design of hitch point rope steel bracket 

f) Provide a design for a lifting beam on brackets or padstones 

g) Verification of pit floor slab with applied forces 

 
1.4. Additional brief: Whilst on site it was noted that builders’ work undertaken for previous lift 

installations had damaged the concrete lintels over the lift door openings in almost all of the 
instances inspected. It was agreed with the Ansa engineer on site that we should therefore 
include a suitable concrete repair specification for these as part of this report. 

 

 
 

Floor Plan showing Lift Positions 
 

1.5. Our instructions were received via e mail in September 2024. 

1.6. Our engineer attended site on 27rd September 2024 and undertook a non-intrusive visual 
inspection of the shaft, assisted by an Ansa Engineer. 

1.7. Ansa have advised the forces to be resisted are as follows: 
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SUNLIGHT HOUSE Lifts 3 & 4 
 
Pit layout;  
CAR BUFFERS (x2) = 65 kN 
CTW BUFFER (x1) = 100 kN 
CAR GUIDES (On each) = 70 kN 
CTW GUIDES (On each) = 60 kN 
 
Wall brackets; 
CAR BRACKETS; Fx = 1,5 kN / Fy = 2 kN 
CTW BRACKETS; Fx = 0,5 kN / Fy = 1 kN 

 

 
Machine beams; 
RA = 50 kN 
RB = 25 kN 
 

 
 
Ctw rope hitch;  
RC = 18 kN 
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Car rope hitch, 
RD = 22 kN 
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SUNLIGHT HOUSE Lifts 1 & 2 
 
Pit layout; he incluido las reacciones que transmiten las bridas al foso por ser un ascensor de más de 40mt; 
CAR BUFFERS (x2) = 40 kN 
CTW BUFFER (x1) = 65 kN 
CAR GUIDES (On each) = 55 kN 
CTW GUIDES (On each) = 50 kN 
 
Wall brackets; 
CAR BRACKETS; Fx = 1 kN / Fy = 1,5 kN 
CTW BRACKETS; Fx = 0,5 kN / Fy = 1 kN 
 
Machine beams; 

RA = 30 kN 
RB = 18 kN 
 

 
 
Ctw rope hitch;  
RC = 12 kN 
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Car rope hitch, 
RD = 15 kN 
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2. Limitations of Report 

2.1. A copy of the limitations of our structural inspection report is attached. 
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3. Shafts’ Construction. 

3.1. All the four lift shafts have the same construction, with the lifts being in pairs. 

3.2. These are masonry (brickwork) load bearing shafts with a secondary steel structure to the middle 

of the masonry shaft, separating each of the lifts, in the two locations. 

 
 

View up shaft showing secondary steel dividing structure between pairs of lifts 
 

3.3. Although we were unable to confirm the shaft walls’ thicknesses without intrusive inspection it 
was clear from the top of the shafts that the brickwork is a minimum of 317mm thick to the shaft 
walls. 

3.4. The separating steel structure is carried from steel channels that span between the front and rear 
walls of the masonry shaft at each floor level. 

3.5. These channels support a vertical channel near to the front of the shaft which, in turn, carries an 
intermediate steel channel that spans front to rear. 

3.6. All the existing steel channels appeared to be 150 x 75mm x 18kg sections. 
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Masonry walls to shafts are 317mm thick 

 
3.7. All the masonry shafts and steel members inspected were in good/fair condition.  

3.8. There is no need for any structural work to be undertaken to make them suitable for the new lift 

installation, other than the alteration works described herein. 
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4. Verification of existing guide rail bracket  

4.1. The existing guide rail brackets are carried from 65 x 65mm steel angle sections that span 
diagonally across between the masonry shaft walls and appeared to have been built in solid to 
both ends. 

 
 

Typical guide rail bracket detail 
 

 
 

Guide brackets at regular spacings  
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4.2. Although no intrusive investigations were carried out, all of the angles appeared securely built 
into the shaft walls at around 1.6m c/c vertically. 

4.3. This arrangement should easily accommodate the guide forces for the proposed replacement lifts. 
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5. Design to accommodate machine steel at head of lift shaft  

5.1. Parallel Flange Channels to support the lift motors above each shaft. 

5.1.1. To the head of each of the shafts, new steel members are needed to support the lift machinery. 

 
 

 
 

New steel beams plan and elevation showing arrangement at the top of each shaft 
 

 
5.1.2. The new steel beams, as indicated, will span up to 2.1 metres between the shaft walls and the 

new central support beam. 

5.1.3. The proposals from the lift manufacturer show each of these beams to be formed from a pair of 
Parallel Flange Channels, placed “toe to toe”. 

5.1.4. From the Machine Beam reactions provided it is clear that the loading onto these beams is a total 
of 48 KN (30KN + 18KN), at approximately 0.75 metres from one end of the beams. 

Provide 150 x 150 x 75mm 
deep mass concrete 
padstones set into existing 
shaft walls to give min 
bearing of 150mm to each 
new steel 

Provide 2 no 150 x 75 
Parallel Flange Channels “toe 
to toe as new beams 
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5.1.5. Conservatively taking this as a point imposed load, and designing the new steel to BS5950, then 
the design of the new twin beams is as follows: - 

ULS Design load onto beam = 1.6 x 48KN = 76KN 

Bending Moment due to load = 76 x 0.75 x 1.35/2.1 = 37 KNm 

Bending Moment to be resisted per channel is therefore 18.5 KNm 

 

With reference to capacity tables from Tata Blue Book, as above, 2 No 150 x 75 PFCs will 
suffice as they have a capacity of 27.9 KNm each at 2.5m span 

5.1.6. Where the beams bear onto the masonry, the reaction given is 18KN.  

5.1.7. Designing the bearing to BS6528, the ULS Design load is 1.6 x 18KN = 28.8KN 

Assuming the lift shaft is constructed from 20 N/mm2 bricks in a Class iii) mortar, giving fk = 
5.8 N/mm2, then the permissible bearing capacity of the masonry (assuming 
Normal/Normal manufacturing and construction control) is: - 

 1.5 x 5.8/1.5 = 5.8 N/mm2 

Area of bearing therefore required = 28800/5.8 = 4966mm2 

Therefore provide nominal mass concrete padstones of 150 x 150 x 75mm deep beneath 

the end bearing of the PFCs, with a minimum bearing of 150mm onto the padstones 
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5.2. New beam (if reqd) to carry above PFCs between shafts at high level 

 
 

 
New Beam 

 
5.2.1. A new steel beam is needed at high level to carry the PFCs above. This beam will need to span 3.4 

metres between the front and rear masonry walls of the shaft. 

5.2.2. The loading on the beam will be 30 KN point loads from each side, total 60 KN, acting at a point 2 
metres from the front wall. 

5.2.3. Conservatively taking this as an imposed load, and designing the new steel to BS5950, then the 
design of the new beams is designed as follows: - 

ULS Design load onto beam = 1.6 x 60KN = 96KN 

Bending Moment due to load = 96 x 1.4 x 2/3.4 = 79 KNm 

Provide 203 x 203 x46kg UC 

Provide 150 x 150 x 75mm 
deep mass concrete 
padstone set into existing 
shaft walls to give min 
bearing of 150mm to new 
steel 

Provide new cleat bolted to 
wall as per detail in 5.2.5 

Provide 400 square, 12mm  
Thick steel plate for channels 
to sit on, on top of new 203 
UC Beam 
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With reference to capacity tables from Tata Blue Book, as above, a 203 x 203 x 46kg UC will 
suffice as it has a capacity of 158 KNm each at 3.5m span 

5.2.4. Where the beams bear onto the masonry, the maximum reaction is: 

96 x 2/3.4 = 56KN 

Designing the bearing to BS6528, Assuming the lift shaft is constructed from 20 N/mm2 

bricks in a Class iii) mortar, giving fk = 5.8 N/mm2, then the permissible bearing capacity of 
the masonry (assuming Normal/Normal manufacturing and construction control) is: - 

 1.5 x 5.8/1.5 = 5.8 N/mm2 

Area of bearing therefore required = 56000/5.8 = 9655mm2 

Therefore provide nominal mass concrete padstones of 150 x 150 x 75mm deep beneath 
the end bearings of the UC, with a minimum bearing of 150mm onto the padstones 

 

5.2.5. Wherever it is not possible to use a padstone and a bracket is required to be bolted to the existing 
wall, the following detail should be used: - 
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203 x 203 UC Lifting Beam 
Beam 

300 x 90 PFC, 
700 Long 

Cap plate 
320 x 100 x 8th 
Welded to top of 
PFC with 6mm FW 

M16 
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6. Stringer steel padstone/pocket arrangement  to accommodate 
machine steels 

 
 

New Padstones Required for Machine Steel Bearings 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Provide 300 x 150 x 150mm 
deep mass concrete 
padstones set into existing 
shaft walls to give min 
bearing of 150mm to new 
steels 
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7. Hitch point rope steel bracket 

7.1. A steel bracket should be fabricated in accordance with the following sketch detail:  
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8. Lifting eye beam required to top of shafts 

8.1. Ansa have advised there will need to be 3 x lifting eyes installed to the top of each lift shaft to 
carry the load of the lift and the balance weight, capable of resisting a 3000 kg (say 30KN) load. 

 
 

Top of lift shaft 
 

8.2. A new steel beam will be required across the shaft, to be placed in the necessary appropriate 
position to carry these loads. 

8.3. By inspection and comparison with the beams already specified: 

Provide a 203 x 203 x 46kg UC Steel beam across the shaft, bearing onto mass concrete padstones 
of 150 x 150 x 75mm deep beneath the end bearings of the UC, with a minimum bearing of 
150mm onto the padstones 
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9. Verification of pit floor slab with applied forces 

 
 

Existing Lift Pit 
 

9.1. From the manufacturer’s information given the pit is required to accommodate the following 
forces: - 

CAR BUFFERS (x2) = 40 kN 
CTW BUFFER (x1) = 65 kN 
CAR GUIDES (On each) = 55 kN 
CTW GUIDES (On each) = 50 kN 

9.2. Based upon experience we consider the pit construction should readily accommodate these 

forces. 
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10. Concrete repairs needed to lintels over lift door openings 

10.1. There has been extensive damage to most of the reinforced concrete lintels over the lift door 

openings due to past builders’ work undertaken to accommodate changes to the lift doors. 

 
   

Typical damage to lintels from past builders’ work 
 

10.2. The damage has exposed steel reinforcement in many locations. 

10.3. A repair is needed to all of the affected lintels to reinstate their structural integrity.  

10.4. A specification for repair and suitable repair product data sheet are appended to this report. 
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11. Conclusions/Recommendations 

11.1. Shafts’ construction (Section 3) 

11.1.1. The lift shaft is in good structural condition. 

11.1.2. There is no need for any structural work to be undertaken to make it suitable for the new lift 
installation. 

11.2. Existing guide rail brackets (Section 4) 

11.2.1. All of the angles appeared securely built into the shaft walls at around 1.6m c/c vertically. 

11.2.2. This arrangement should easily accommodate the guide forces for the proposed replacement lifts. 

11.3. New machine steels required at head of lift shaft (Section 5) 

11.3.1. Provide 2 no 150 x 75 Parallel Flange Channels “toe to toe” as new beams between the shaft wall 
and central support beam to carry the lift machinery.  

11.3.2. Where these PFCs bear onto the existing walls provide 150 x 150 x 75 deep mass concrete 
padstones. 

11.3.3. If new central support beam is  required provide 203 x 203 x 46 kg UC on padstones set into the 
existing shaft walls. 

11.3.4. Where this beam bears onto the existing walls provide 150 x 150 x 75 deep mass concrete 
padstones. 

11.4. Padstone arrangement needed  to accommodate machine steels (Section 6) 

11.4.1. Provide mass concrete 300 x 150 x 150 deep mass concrete padstones set into pockets inn the 
existing walls to all machine steel bearings.  

11.5. Hitch point rope steel bracket (Section 7) 

11.5.1. Provide fabricated steel bracket bolted back to shaft wall as per detail. 

11.5.2. The new steel beam support brackets should be fixed to the existing shaft walls to the details in 
this report using Ejot M12 Resin Anchors in 150mm deep holes using an M20 drill bit and M20 
sieve. (The resin is EJOT Multifix VSF which is a fast cure resin. The anchor rods proposed are 
Gd5.8 M12 which should be available from stock.) 

11.6. Lifting eye beam required to top of shafts (Section 8) 

11.6.1. Provide 203 x 203 x 46 kg UC spanning between the existing shaft walls in a position to suit 
loadings to be applied. 

11.6.2. Where this beam bears onto the existing walls provide 150 x 150 x 75 deep mass concrete 
padstones. 

 

11.7. Verification of pit floor slab with applied forces (Section 9) 

11.7.1. The lift pit construction should accommodate the forces required. 
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11.8. Concrete repairs needed to lintels over door openings (Section 10) 

11.8.1. These should all be repaired in accordance with the appended specification. 

11.9. General 

11.10. Elsewhere, if necessary, any new installations should be fixed to the existing shaft walls using 2 No 
LIEBIG Safety Bolt B M16-20/100/15 Anchors per fixing in 25mm diameter by 125mm deep holes  

11.11. More generally the following fixing guides should be used. 

 

 
 
11.12. Further technical help with respect to fixings can be obtained from: 

Paul Papworth 

Specification Sales – Liebig 
Mobile:  07538110145  
EJOT UK Limited  
Sherburn Enterprise Park 
Hurricane Close 
Sherburn In Elmet 
LS25 6PB 
Tel: 01977 687040 
www.ejot.co.uk 

Report prepared by 
Stuart Walton BSc CEng MIStructE MICE 

For and on behalf of Adept CSCE Ltd. 
27th September 2024 

 
 

https://www.ejot.co.uk/Building-Fasteners/Products/Anchoring/c/TOP_ANCHORING
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Appendix A: Concrete Repair Specification 

 

 

 

Specification for repair of damaged concrete lintels 
Client:   Ansa Elevators 

Project Name:  4 No Lift Installation, Sunlight House, Manchester 

Title:   Specification for repair of damaged concrete lintels over lift doors 

Document ref:  100.24113-ACE-ZZ-ZZ-RP-S-00001 

Date:   27th September 2024 
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Specification: -  
This Specification covers the repair of concrete lintels that have been damaged by 
past builders works over lift access doors.   

The term "Engineer" means Adept Consulting Engineers Ltd. 

All materials used in the works shall be clean, new and fit for their purpose.  Any materials stored on site shall 
be adequately protected from damage or deterioration from whatsoever cause.  Any damaged material shall 
not be used in the works and shall be removed from site immediately. 

Areas affected by damage shall be broken back to remove any loose concrete.  Breaking out shall continue 
along the reinforcement until non-corroded steel is reached.  Special care shall be exercised to ensure that 
any reinforcement exposed is not cut or damaged. 

The depth of breakout on the edge of any repair area shall be a minimum of 10mm and feather edges will 
not be accepted.  To achieve this the perimeter of the area to be repaired shall first be cut to a depth of 
10mm using a suitable tool. 

The preparation shall be such as to leave a sound exposed concrete substrate free from dust, loose particles 
and any deleterious matter. 

All exposed reinforcement shall be cleaned of corrosion products to achieve a surface finish to comply with 
Swedish Standard SA2.5.  Special care shall be taken to clean out properly any pits which have occurred in 
the steel bars. 

Reinforcement damaged during the removal of concrete or the preparation process shall, if required by the 
Engineer, be repaired or replaced. 

Before commencing to apply the concrete repair mortar, the prepared concrete substrate shall be thoroughly 
soaked with clean water in accordance with the manufacturer's instructions. 

The choice of bonding agent will be determined by the final choice of repair mortar. 

The bonding agent shall be well worked into the irregularities of the substrate according to the 
manufacturer's recommendations before commencing to apply the repair material. 

The repair material must be applied before the bonding agent dries.  The area coated at one time must be 
restricted to allow for this and any area where it becomes dry shall be re-coated as per the manufacturer's 
instructions. 

In areas where the original concrete cover to the reinforcement was equal to or greater than 15 mm the 
repair material shall be a high build polymer modified cementitious shrinkage compensated repair mortar 
such as Renderoc HB or similar. 

The repair material shall be applied by gloved hand or trowel to the prepared and primed surface of the 
substrate and will be compacted in, paying particular attention to packing behind and between the 
reinforcement. 

Particular care shall be taken in the application of the repair material.  Where necessary it shall be built up in 
successive wet on wet layers to the necessary profile.  If sagging occurs the material must be completely 
removed prior to filling the void in two or more successive applications or by the use of formwork in 
accordance with the manufacturer's recommendations.  After applying sufficient mortar to build the surface 
to the required level or to achieve the required cover to the reinforcement, the surface shall be trowelled 
smooth to the finished profiles. 

All areas repaired using cementitious materials shall be fully cured in accordance with good concrete practice. 
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Appendix B: Specialist Concrete Repair Product 
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Limitations of Report 

 
 
a) Adept Consulting Engineers Ltd have prepared this report for the sole use and benefit of the client 

and/or his appointed agent only and no liability is accepted to any third party who may seek to rely on 
the whole or any part of this report.  Should the client not act upon specific reasonable advice 
contained in the report, no responsibility is accepted for the consequences. 

b) Comments are restricted to those elements of the structure which are loadbearing and/or provide 
stability to the buildings, and to the external envelope.  Non-structural items of interior or exterior 
fabric are excluded, except where deterioration or damage to such items may have caused or may in 
the future cause, damage to or loss of integrity of the structure. 

c) Comments are restricted to those elements of the structure which were readily available for visual 
inspection and exclude all items or elements which were covered in any way by, for example, fittings, 
fixtures, carpets, floor coverings, furniture, stored goods or plaster/finishes etc. or any items which are 
buried.  No “opening up” of the structure or exposure of foundations took place and none of the above 
items were moved or disturbed. 

d) The external inspection of the roof, chimneys and rainwater goods, was made from ground floor level.    
It should be noted that the efficiency of rainwater goods, which may appear in good condition, can 
only be assessed if there is heavy rain falling during the inspection. 

e) Roof voids are only inspected from the access hatch, unless there are fully boarded walkways and 
adequate light available.  Should it be felt necessary to make a more detailed inspection and walkways 
or light are not available, suitable access arrangements may need to be made, the costs of which would 
be the responsibility of the client. 

f) Similarly basements or under floor voids will only be inspected if adequate light and safe access are 
available. 

g) It is not practical to itemise every defect and minor defects which are obvious to the layman are not 
generally noted unless they are symptomatic of a more serious underlying structural fault. 

h) The inspection does not include any services in or to the building and the services of appropriate 
experts should be sought if deemed necessary. 

i) The detection and eradication of timber infestation and rising damp are specialist matters and as such 
are outside the scope of this report.  We would, nevertheless, recommend that a firm of appropriate 
experts should be employed to carry out an independent survey and prepare a report. 

j) Although mention may be made in this report, we have not carried out an exhaustive survey as to 
whether hazardous or deleterious materials such as asbestos is used in the construction of the 
buildings, neither have we carried out any tests or other investigation to determine the presence or 
otherwise of methane gases or other noxious substances of any kind whatsoever on the site.  
Appropriate experts should be consulted if deemed necessary. 

k) It should be noted that further deterioration of existing defects, or the presence of any defects 
undetectable at the time of the inspection, cannot be ruled out.  


