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1.0 INTRODUCTION 
 
1.1  Shear design Ltd have been commissioned by Newport Norse to procure, manage and 

comment on concrete testing and undertake a visual inspection along with ancillary 
inspections undertaken by third parties to Newport Central Library, Newport, with the aim of 
providing the client with suitable remediation strategy recommendations. In addition Shear 
Design have been commissioned to comment upon the suitability of the existing scaffolding 
in place to the West Elevation as a safe protection/barrier for any falling debris. 

 
1.2 A previous report/suite of surveys was carried out on the building in 2007, report undertaken 

by Stirling Maynard, Ref AND/PGB/PB/4824. The report and selection of elevations that 
were marked up were forwarded to ourselves and have been referenced within this report, 
those referenced are included within Appendix V – Previous Engineers Survey. 

 
1.3 Shear Design Ltd have inspected the building, 21st March 2016. The purpose of this visit 

was to visually inspect the condition of the structural concrete that forms the structural frame 
of the building. Photographs were taken during this inspection and are referenced 
throughout the various sections of this report. Photographs that are referenced are included 
within Appendix i – Photographs. 

 
1.4 Richard Sharp Specialist Services Ltd were commissioned to undertake concrete tests on 

Date. The results of these tests were received by Shear Design Ltd on Date and are attached 
in Appendix iii.  

 
1.5 The results of Richard Sharp Specialist Services Ltd concrete tests were reviewed by Shear 

Design Ltd and compared to guidelines given by BRE Digest 444 part 2, attached in 
Appendix iv.  

 
1.6 A specialist Abseiling survey was commissioned so that to provide drawings and detailed 

information regarding condition of the existing elevations. These findings are included within 
Appendix ii – Abseiling Survey. 

 
1.7 A photographic wall survey was undertaken by others, prior to our commission. We have 

commented upon photos received. 
 
1.8 Guidance from the following publications have been utilised in the preparation of this report; 
 
   “Appraisal of Existing Structures – by Institute of Structural Engineers” 
 
1.9 We have not inspected all areas of the building or other parts of the structure which are 

covered, unexposed or inaccessible and we are therefore unable to report that any such part 
is free from defect. Foundations were not inspected. We cannot be held responsible for 
unforeseen conditions which may exist that are covered. Conditions may exist beneath the 
structure that are not detectable from our visual inspection. 

 
1.10 This report is personal to Newport Norse, is confidential and non-assignable unless noted 

otherwise in the Appointment Documents. Shear Design accepts no liability for losses 
suffered by any third parties as a result of reliance on this report. 

 
 
 
 
 



CONCRETE STRUCTURE ASSESSMENT REPORT  20TH JULY 2016 
NEWPORT CENTRAL LIBRARY 
NEWPORT 
 

 

 
Shear Design   
7 Ashtree Court   
Woodsy Close  Page 5 
Cardiff Gate Business Park    
CARDIFF   CF23 8RW  BH/DB/16027.01.D001.REV A 

 
2.0 SHEAR DESIGN INSPECTION 
 
2.1 Shear Design Ltd visited Newport Central Library on Date with the aim of understanding the 

construction of the building and gaining an insight into the current condition of the building. 
 
2.2 Shear design began the survey by inspecting the internal building space currently used as 

an active public library (Photographs 1 to 4). 
 
 The structural building frame within the public building space is covered in finishes and 

therefore not exposed. It was not possible to visually inspect the condition of the building 
materials in these areas however there did not appear to be any evidence of cracking, 
spalling or staining evidence through the internal building finishes. 

 
 The general impression of the internal building space was that the building and its associated 

finishes showed to be in reasonable condition and free from obvious signs of defect. 
 
2.3 The next area of the building to be inspected was the basement carpark. The structural 

frame within the car park was not finished and therefore it was possible to confirm the 
construction  as being mostly concrete frame (Photographs 5 to 8) however a hot rolled 
steel braced bay was also captured (Photograph 9) along with some masonry wall panels 
(Photographs 10 to 12). 

 
 Apart from some staining to areas of the concrete faces, the concrete within the car park 

appeared to be in relatively fair condition with no obvious signs of damage in the form of 
cracking and spalling. 

 
2.4 Once the internal area of the building had been inspected, Shear Design proceeded to 

commence their walk around survey of the external building. Three of the four building 
elevations are enclosed within other surrounding building structures therefore Shear Design 
were unable to inspect these elevations without further specialist equipment.  

 
 With the use of a Cherry Picker style elevating platform, Shear Design inspected the West 

Elevation so that to closely inspect the condition of the external building structure. The north 
elevation is formed in two main finishes to the concrete frame. The upper portion of the 
elevation is finished with rough exposed aggregate concrete panels whilst the lower portion 
is finished with dark masonry/brick slip cladding.  

 
2.5 Upon the initial inspection of the upper West external building elevation, it was clear that the 

condition of the external concrete was not clear of defect and damage. 
 
 Photograph 13 shows patches of spalling to two of the rough aggregate finished panels on 

the north elevation. Moving along the elevation, further spalling of the same kind, along with 
extensive staining was observed below the window openings, Photograph 14 and 15. 

 
 Photograph 16 demonstrates how the entire corner of one of the rough coated panels has 

broken away from the remaining panel. 
 
 Upon inspecting the underside of a window opening further, it was observed that the 

concrete forming the main body of the concrete wall panels showed evidence of patch 
spalling and staining (Photographs 17 and 18) whilst the corner of the exposed rough 
aggregate face of  another particular panel has almost all broken away, leaving the main 
concrete body of the panel almost exposed from the front (Photograph 19). 
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2.6 Moving down to the lower portion of the West elevation, the signs of damage within the 

concrete frame and associated finishes continued to be evident. 
  
 Photograph 20 shows extensive cracking to the masonry brick slip, whilst moving further 

down again, a length of brick slip in line with the top of a window opening had moved away 
from the concrete behind (Photograph 21).  

 
 Possibly the most severe evidence of damage to the external concrete frame was to the 

concrete lintel/beam over the main window opening in the lower brick slip portion of the west 
elevation.  

 
 Photographs 22 to 25 show how large portions of the concrete had completely sprawled 

away from the main structural elements to the extent where the steel reinforcement within 
the concrete was becoming exposed (Photograph 25). 

 
 Photograph 26 shows further severe concrete decay with the entire strand of steel 

reinforcement exposed and almost separated from the main body of the concrete beam 
behind. A further number of instances of concrete decay and spalling are highlighted on 
Photograph 27. 

 
2.7 In general, Shear designs reporting’s on the condition of the external face of the west 

elevation would concur with the extensive damages reported by the previous engineering 
survey of the west elevation carried out by Stirling Maynard & Partners Consulting Engineers 
2007, Appendix v. 

 
 Due to the similarities between Shear Design’s observations of the west elevation and those 

recorded on the previous engineer’s survey findings, it would be fair to assume that the 
findings on their remaining elevation mark ups are accurate therefore confirming further 
extensive concrete defect to both the south and east building elevations.  

 
 To further confirm this, an abseiling survey specialist were employed to report on the 

remaining, less accessible elevations. 
 
2.8 The scaffolding that is insitu to the lower levels of the West Elevation as we understand been 

condemned historically as unsafe to access. 
 
 The scaffolding boards in some locations are showing signs of severe rotting, and the overall 

condition of the scaffolding is poor and shows signs of limited maintenance for some time. 
 
 
3.0              ABSEILING ELEVATION SURVEY 
 
3.1     In order to provide a detailed survey of the condition of the remaining building elevations that 

were obtruded by adjoining buildings, a specialist abseiling team were commissioned to 
survey the elevations via rope access from the roof of Newport Central Library. 

 
 The full survey inclusive of photographs taken by the specialist is included within Appendix 

ii.  
 
 As part of our reporting process, we have detailed a set of building elevation incorporating 

the comments from the abseiling specialist so that to visually demonstrate the areas of defect 
to the concrete building frame across each of the building elevations attached within 
Appendix vii. 
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3.2 The first elevation to be reported on within the cladding inspection was the north elevation, 
the elevation that the previous engineers mark ups show the lowest extent of defect and 
damage.  

21 no. drops were carried out on the north elevation. The Photographs taken during these 
drops confirm that the extent of the north elevation to be clad with aluminium panels fixed 
back to the concrete frame behind. This would explain why the observable defect the 
concrete is less observable on this elevation, this is not to say that there may be extensive 
spalling behind the cladding panels. 

The reporting’s on the north elevation did pick up a vertical fracture through the brickwork 
beneath the aluminium panels however no other evidence of concrete defect or damage 
was reported on this elevation. 

3.3   The next elevation to be surveyed was the east elevation. 13 no. drops were carried out on 
this elevation, the majority of which resulted in observed damage to the concrete forming 
both the concrete beams and tiles. 

The Photographs and descriptions included within Appendix ii for the east elevation show 
the spalling and decay of the concrete structure to be similar to that observed on the west 
elevation by Shear Design. 

A number of tiles are pictured showing the surface at the corners has broken away from the 
remainder of the tiles whilst the areas of brick slip cladding show evidence cracking. 

3.4   The third elevation scaled by the abseiling team was the south elevation. 15 no. drops 
were carried out on this elevation and both the reporting’s and Photographs prove the 
finish of the building to match the west and east elevations with rough aggregate 
concrete tiles to the upper portion and brick slip cladding to the lower portion. 

The Photographs and comments on the south elevation show widespread severe decay to 
the concrete frame. Photograph 51 within Appendix ii shows a particularly extreme case of 
spalling behind the brick slip cladding where the reinforcement within the concrete frame is 
very much viable. 

The remainder of the Photographs taken of the south elevation by the abseiling team show 
a number of cases of the same damage observed on the west and eat elevations, if not more 
severe in specific locations. 

3.5   As well as surveying the three elevations that Shear Design were unable to access due to 
the adjoining buildings, the Abseiling team also carried out 13no. drops to the west elevation. 
The results of their survey on the west elevation confirmed the findings of both Shear 
Design’s survey and the previous engineers survey, all of the defects picked up by Shear 
Design were re-photographed and are included within the abseiling report, Appendix iv. 

 4.0  CONCRETE TESTING REPORT 

4.1   It is clear from both the walk around survey carried out by Shear Design and the further 
survey to the remaining building elevations by the specialist abseiling team, that there is 
extensive decay and damage in the form of spalling and cracking to at least three of the 
building elevations and therefore the damage is widespread and not specific to one localised 
area of the building frame.  
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 So that to provide insight to possible root cause and fundamentally understand the correct 

recommendations for the restoration of the building elevations, Richard Sharp Specialist 
Services Ltd were commissioned to carry out extensive concrete testing. 

 
4.2   Richard Sharp Specialist Services visited the building on the 13th June 2016, and their 

subsequent reporting’s are attached within Appendix iii – Concrete Testing Report. 
 
 The report confirmed the construction of the building being concrete frame with masonry 

walls within stairwells and reinforced concrete walls to the lift shafts.  
 
4.3    The inspection of the internal concrete concurred with the findings of Shear Design in that 

although the majority of the concrete was obscured with finishes, where exposed, it typically 
appeared to be in reasonable visual condition. 

 
 Chemical testing of the internal concrete showed that elevated chloride levels were identified 

within the internal concrete, although there was no significant concrete gradient into the 
concrete, therefore suggesting the chlorides were included within the concrete at the time of 
construction.  

 
 The concrete cover to reinforcement was found to exceed the carbonation depth, concluding 

the durability of the internal concrete to be intact and that providing the concrete is kept dry, 
the chloride levels should not induce any premature corrosion and deterioration. 

 
4.4   Similar and more extensive testing was also carried out to external concrete to the three 

building elevations showing evidence of widespread deterioration (west, south and east). 
Elevated chloride were identified in a number of samples, many of which greater than the 
0.4% limit for typical reinforced concrete as suggested in the BRE Digest 444 attached in 
Appendix v. 

 
 The gradient of this chloride was similar to that found within the internal concrete therefore 

suggesting it was included during the construction stage due to a number of possible 
reasons.  

 
 The report makes comment that the elevated chloride levels allied to localised areas of low 

concrete cover, therefore likely to have initiated corrosion of the steel reinforcement which 
has then resulted in further spalling to the concrete. 

 
4.5   The report finishes with brief reporting that repairs have been attempted and failed to the 

deteriorated concrete elements and that future external repairs will need to provide further 
protection to minimise the possibility of future deterioration occurring. 

 
 The report summarises the possible repairs as including an anti-carbonation coating and 

possibly a corrosion inhibitor. 
 
 
5.0              ASSESSMENT 
 
5.1    Shear Design have been in receipt of a previous engineers structural comments (Appendix 

vi) on each of the building elevations to Newport Central Library along with more recent 
documentation carried out by a specialist abseiling team (Appendix iv) which has been 
detailed accordingly onto survey drawings by Shear Design, attached within Appendix vii. 
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 All of the items above demonstrate that there is widespread deterioration to the concrete 

frame and areas of concrete cladding that form the west, east and south elevations. It is also 
possible that there could be similar decay to the concrete on the north elevation however, 
the large proportion of this concrete is hidden beneath non Cementous aluminium cladding 
panels. 

 
 Confirming the above, Shear Design has carried out a walk around inspection of the building, 

included a more detailed inspection of the west elevation and can concur that widespread 
deterioration to the external concrete appears to be an issue. 

 
5.2  The reporting’s of the concrete testing confirm that there are elevated chloride levels across 

the tested samples both internally and externally. The report concurs with Shear Design’s 
inspection, stating that internally the concrete appears to be in a far more reasonable 
condition, likely due to the drier environment. This is backed up by the tables provided in the 
BRE digest 444 that show a 40 year concrete with chloride content of 0.5% (typically the 
average value shown in the concrete testing) is only moderately at risk of corrosion in a dry 
environment whilst it is at a high risk in damp environment. 

 
 It would be fair to assume that the concrete to the externals of the building is subject to a 

much damper environment than the internal structure. 
 
5.3   None of the survey information received reported on damage to the concrete to the north 

elevation. Due to the widespread nature of the deterioration to the concrete to the remaining 
external concrete elevations, unless it has been kept dry, it is unlikely that the concrete 
beneath the aluminium panels area is free from defect and that said panels are likely to be 
a visual shield so that it is not observed. 

 
 
6.0          CONCLUSIONS 
 
6.1 The assessment of all of the survey information, both historical and recent, has been 

reviewed and compared to Shear Design’s visual observations. Concrete testing has also 
been carried out and assessed and therefore the following conclusion can be drawn up 
regarding the condition and causes of deterioration to the concrete structure at Newport 
Central Library:- 

 
• The external concrete is subject to widespread deterioration across all three of visible 

elevations (south, east and west), inclusive of Cementous cladding panels and brick 
slip/masonry wall panels. 

• The root cause of the deterioration appears to be spalling of the concrete caused by 
corrosion to the steel reinforcement, caused by an elevated chloride content and damp 
environment. 

• The internal concrete is of a much more reasonable condition due to the drier nature of 
the internal environment. 

• It is possible that the concrete on the north elevation behind the aluminium cladding and 
any other external concrete is also subject to similar deterioration to the remaining 
elevation although such defect is visually obscured by the cladding. 

• From photographic survey provided, it is apparent there has been a systematic remedial 
wall tie exercise undertaken, this is further supported by pilot/drill holes that are visible 
within brickwork to the elevations. From the photographs these appear to be of 
appropriate form and at the required centres as in accordance with Building Regulation 
requirements. 
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• Scaffolding to West Elevation is of poor condition and should and in our considered 

opinion should not be relied upon to provide restraint to any falling debris. 
• Though no integral dilapidation has been found within the precast panels, there is a 

considerable number of panels that have historically and more recently spalled corners 
etc. This could indicate some poor detailing within the panels. 

 
 
7.0          RECOMMENDATIONS 
 
7.1 Based on the conclusions within section 6.0 of this report and all of the information included 

within both the main body of this report and appendices, the following recommendations are 
applicable so that to provide a suitable repair method to the deteriorated concrete at Newport 
Central Library:- 

 
• The cladding to the elevations should be locally removed in selected areas so that to 

provide a representative observation of the concrete behind the cladding on this elevation 
so that to decide if it should be subject to the treatments outlined in the following points. 
There is a possibility that this could be undertaken internally to avoid the removal of the 
panels, but this will be subject to an initial location being opened up and inspected to 
determine if this is possible. If an internal obtrusive inspection is possible, it should be 
noted that the opening up works would be noisy and dusty and would impact upon 
operations ion the relevant areas. 

• All delaminated concrete should be removed from the elevations using hand tools. 
• Brick slip cladding should be removed from the concrete faces to allow the following 

stages to be completed. 
• All exposed reinforcement should be wire brushed and primed. (As per the specification 

in Appendix vii). 
• All spalled concrete to be reinstated to the original profile using a polymer modified repair 

mortar. (See Appendix vi for product). 
• A new 2mm polymer modified levelling mortar should be applied to all concrete faces.  

(see Appendix vi for product). 
• Any areas of spalling to precast panels should be reinstated with high strength mortar, 

finish to match existing. Specialist supplier to be consulted.   
• A final anti carbonation coating should be applied to all concrete faces. (As per the 

specification in Appendix vii). This would provide a 10-15 year working life, though there 
would be no warranted design life. A monitoring program would need to be implemented 
this can be discussed and agreed with product supplier, though we would envisage initial 
inspection to be 5 years post application, then every other year for two inspections, i.e. 7 
and 9 years respectively post application, then yearly until requiring replacement 

• Brick slip cladding can be reinstalled on new protected concrete face. 
• Cracked masonry panels should be stitched appropriately using a similar product to that 

specified in Appendix vii.  
• Scaffolding should be inspected by Scaffolding supplier and remediated in temporary 

condition to ensure sufficient integrity to act as restrain to falling debris. Though this 
should only be a temporary measure until a permanent solution is derived. 

• To negate the requirement for scaffolding to protect from falling debris, a permanent 
solution should be derived. This could be some form of netting, that would be subject to 
detailed design with planning considerations as deemed necessary by the detailed 
designer(s). 
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1 INTRODUCTION 
 
XEIAD has been contracted by NEWPORT NORSE to carry out a Cladding Inspection of Newport Library 
& Museum. 
 
This report covers the visual and tapping inspection of the external visible areas of the structure.  The 
inspections were carried out using rope access techniques.   
 
SKYLINE ROPE ACCESS LTD has provided personnel and equipment in accordance with the company’s 
operating procedures incorporating relevant health and safety legislation. 
 
 

 
 

 ELEVATION OF STRUCTURE 
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2 INSPECTION NOTES 
 
2.1 East Elevation 

Note: cladding panels are labelled 1 to 4 from north to south with each drop between 2&3, rows T 
for the top row, M for the middle row and B for the bottom row of concrete panels. 

 
2.1.1 Drop 1 
 
Photo 1 Spalling to the north edge of T4 = 50mm H x 15mm W x 5mm D 
Photo 2 General feature – air vent top of M1 & M2 
Photo 3  Spalling to the south edge of M1 = 50mm H x 15mm W x 10mm D 
Photo 4 Spalling to the south edge of M1 = 30mm H x 15mm W x 10mm D 
Photo 5 Spalling to the underside of T1 & T2 = 10mm H x 150mm W x 100mm D 
Photo 6 General view of the aluminium cladding just north of drop 1 
Photo 7  General feature – light fitted between B2 & B3 
 
2.1.2 Drop 2 
 
Photo 8 Spalling to the top north half of M4 = 2.2m H x 320mm W x 5-25mm D 
Photo 9 Imminent spalling to the bottom north half of M4 = 2.5m H x 320mm W  
Photo 10 Spalling to the bottom south corner of M3 = 30mm H x 80mm W x 60mm D 
Photo 11 General view of drop 2 
Photo 12 General view of drop 2 
 
2.1.3 Drop 3 
 
Photo 13 Spalling to the north edge of T2 = 500mm H x 50mm W x 50mm D (exposed 

reinforcement subsequently corroded) 
Photo 14 Spalling to the bottom edge of M4 = 30mm H x 100mm W x 10mm D 
Photo 15 General view of drop 3 
 
2.1.4 Drop 4 
 
Photo 16 General view of drop 4 
Photo 17 General view of drop 4 
 
2.1.5 Drop 5 
 
Photo 18 General view of drop 5 
 
2.1.6 Drop 6 
 
Photo 19 General view of drop 6 
Photo 20 General view of drop 6 
 
2.1.7 Drop 7 
 
Photo 21 Spalling to the top north corner of M3 = 90mm H x 70mm W x 5-30mm D 
Photo 22 General feature – light fitted between B2 & B3 
Photo 23 General view of drop 7 
Photo 24 General view of drop 7 
 
2.1.8 Drop 8 
 
Photo 25 Spalling to the top south corner of M3 = 30mm H x 30mm W x 20mm D 
Photo 26 Spalling to the top south corner of M1 = 30mm H x 20mm W x 20mm D 
Photo 27 General view of drop 8 
Photo 28 General view of drop 8 
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2.1.9 Drop 9 
 
Photo 29 General view of drop 9 
Photo 30 General view of drop 9 
 
2.1.10 Drop 10 
 
Photo 31 Spalling to the south edge of T1 = 60mm H x 20mm W x 20mm D  
Photo 32 General view of drop 10 
 
2.1.11 Drop 11 
 
Photo 33 General feature – stairwell window top of B4 (continues into drop 12) 
Photo 34 General feature – stairwell window top of M4 (continues into drop 12) 
Photo 35 Typical paint loss to window elements 
Photo 36 General view of drop 11 
Photo 37 General view of brickwork cladding beneath drop 11 – appears to have been recently 

repointed 
 
2.1.12 Drop 12 
 
Photo 38 Spalling to the bottom north corner of T1 = 70mm H x 70mm W x 70mm D 
Photo 39 General feature – stairwell window top of B1 & B2 (continues from drop 11) 
Photo 40 General feature – stairwell window top of M1 & M2 (continues from drop 11) 
Photo 41 General view of drop 12 
Photo 42 General view of brickwork cladding beneath drop 12  
 
2.1.13 Drop 13 

Note: only 3No vertical lines of panels (including corner panel) present in this drop. 
Photo 43 Spalling to the top of M3 = 580mm H x 320mm W x 20mm D (extends into drop 1 – 

South Elevation) 
Photo 44 Vertical fracture to the north edge of T3 = 2.5m H x HL-5mm wide 
Photo 45 General feature – light fitted between B1 & B2 
Photo 46 General view of drop 13 
Photo 47 General view of brickwork cladding beneath drop 13 showing vertical fracture, located 

900mm in from the south edge of east elevation = 2.2m H x HL-2mm W 
 
 
2.2 South Elevation 

Note: cladding panels are labelled 1 to 4 from east to west with each drop between 2&3, rows T for 
the top row, M for the middle row and B for the bottom row of concrete panels. There are 4 rows of 
windows spanning across south elevation between drops 2 and 13 and are labelled window rows 1 
to 4 from top to bottom. Elements obstructed by scaffold on the west lower section of south 
elevation were not inspected. 
 

2.2.1 Drop 1 
 
Photo 48 Vertical fracture to the west edge of T1 = 2m H x HL-3mm wide 
Photo 49 Spalling to the top half of M1 = 920mm H x 320mm W x 25mm D  
Photo 50 Spalling to the west side of M1 = 820mm H x 90mm W x 25mm D 
Photo 51 Line of missing brickwork located mid height in line with window row 3, 9No bricks 

missing (2.8m L). Associated exposed reinforcement has subsequently corroded. 
Photo 52 Vertical stepped fracture, steps up from the east end of the line of missing brickwork = 

1m H x HL-2mm. It appears that the fracture has been previously repaired but has now 
begun to separate again. There is associated displacement along the length of the 
fracture with brickwork protruding latterly 10-30mm.    

Photo 53 Vertical stepped fracture, steps down from the east end of the line of missing brickwork 
= 1.2m H x HL-1mm. 

Photo 54 Vertical stepped fracture, steps down from the centre of the line of missing brickwork = 
1.6m H x HL-2mm. Half way down the fracture there is additional horizontal fracture = 
1.2m L x HL-1mm. 
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No Photo Area of brickwork cladding beneath the line of missing bricks was bulging out by up to 
35mm with associated hollowness affecting approximately 2m2.   

Photo 55 Line of missing brickwork located in line with window row 4 lintel, 8No bricks missing. 
Area of missing brickwork has been filled with mortar. 

Photo 56 Areas of calcite staining to brickwork cladding beneath concrete cladding = 
approximately 3m2.   

Photo 57 Vertical fracture to the base of brickwork cladding beneath B2 = 670mm H x 2mm W, 
associated spalling mid height of the fracture = 70mm H x 40mm W x 15mm D 

Photo 58 General view looking up 
 
2.2.2 Drop 2 
 
Photo 59 Spalling to the bottom east corner of T2 = 70mm H x 50mm W x 40mm D 
Photo 60 Spalling to the bottom east corner of T2 = 30mm H x 20mm W x 5-10mm D 
Photo 61 Vertical fracture through glass, low levels of window row 1, beneath T4 = 340mm H x 

HL W  
Photo 62 Vertical separation of brickwork cladding, in line with window row 3 beneath B1 = 1.7m 

H x 5-35mm wide 
Photo 63 Vertical stepped fracture through brickwork, located in line with the lower half of window 

row 3 = 700mm H x 5 – 25mm 
Photo 64 Vertical separation of brickwork cladding, in line with window row 4 beneath B1 = 1.7m 

H x HL-4mm wide 
Photo 65 Immanent intermittent spalling throughout full length of window row 4 lintel, between 

drops 2 and 13 
Photo 66 Window row 4 cill loose intermittently throughout full length between drops 2 and 13   
Photo 67 General view looking up 
Photo 68 General view looking up 
 
2.2.3 Drop 3 
 
Photo 69 Spalling to the west edge of T3 = 140mm H x 40mm W x 55mm D (exposed 

reinforcement subsequently corroded) 
Photo 70 Diagonal fracture through glass, top half of window row 1, beneath T1 = 650mm L x HL 

W 
Photo 71 Typical paint loss to window frame elements, affecting all 4 rows of windows between 

drops 2 and 13   
Photo 72 Horizontal fracture through glass, centre of window row 4, beneath B4 = 550mm L x HL 

W 
Photo 73 Vertical fracture through glass, bottom half of window row 4, beneath T3 = 270mm H x 

HL W 
Photo 74 2No vertical fractures through brickwork cladding, extending down from window row 4 

cill beneath B3 = 1.8m H (total linear length) x HL-4mm wide 
Photo 75 General view looking up 
 
2.2.4 Drop 4 
 
Photo 76 General view looking up 
 
2.2.5 Drop 5 
 
Photo 77 Spalling to the underside T1 = 10mm H x 70mm W x 100mm D 
Photo 78 Vertical fracture through glass, bottom half of window row 1, beneath T1 = 335mm H x 

HL W 
Photo 79 Diagonal fracture through glass, centre of window row 2, beneath M2 & 3 = 700mm L x 

HL W 
Photo 80 General view looking up 
 
2.2.6 Drop 6 
 
Photo 81 Spalling to the underside T1 = 20mm H x 130mm W x 40mm D 
Photo 82 Spalling to the bottom east corner of the window row 1 column beneath T1 & 2 = 20mm 
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H x 130mm W x 40mm D 
Photo 83 General view looking up 
 
2.2.7 Drop 7 
 
Photo 84 Spalling to the bottom west corner of the window row 1 column beneath T3 & 4 = 

360mm H x 25mm W x 40mm D 
Photo 85 Spalling to the top west corner of the window row 2 column beneath M3 & 4 = 50mm H 

x 270mm W x 20mm D 
Photo 86 Typical intermittent and immediate spalling to window row 4 lintel with exposed 

reinforcement 
Photo 87 General remark – bottom brickwork cladding beneath window row 4 between drop 7 

and drop 11 covered by plastic sheeting, purpose of this is unknown, brickwork beneath 
plastic sheeting not examined 

Photo 88 General view looking up 
 
2.2.8 Drop 8 
 
Photo 89 Intermittent spalling along the east edge of T2 = 1m H (total linear height) x 20mm W x 

70mm D, exposed reinforcement subsequently corroded 
Photo 90 Spalling to the underside of T2 = 40mm H x 50mm W x 70mm D 
Photo 91 Horizontal fracture through glass, centre line of window row 1, beneath T3 = 530mm L x 

HL W 
Photo 92 Diagonal fracture through glass, centre line of window row 1, beneath T1 = 160mm L x 

HL W 
Photo 93 Spalling to the underside west corner of M2 = 20mm H x 50mm W x 70mm D 
Photo 94 General view looking up 
 
2.2.9 Drop 9 
 
Photo 95 Diagonal fracture through glass, top of window row 2, beneath M3 = 200mm L x HL W 
Photo 96 Missing facing tiles to the bottom half of the window row 2 column beneath M1 & 2 = 

700mm H x 610mm W x 20mm D 
Photo 97 Typical displacement and loose window row 4 cill (defect extend intermittently full span 

of window row 4 between drops 2 and 13)  
Photo 98 General view looking up 
 
2.2.10 Drop 10 
 
Photo 99 Spalling to the east edge of T2 = 40mm H x 50mm W x 70mm D 
Photo 100 Vertical fracture through glass, bottom half of window row 1, beneath T2 = 400mm L x 

HL W 
Photo 101 Vertical fracture through glass, bottom half of window row 4, beneath B2 = 220mm L x 

HL W 
Photo 102 General view looking up 
 
2.2.11 Drop 11 
 
Photo 103 General remark – 250mm diameter air vent in glass, window row 2 beneath M3 
Photo 104 General view looking up 
 
2.2.12 Drop 12 
 
Photo 105 General feature – external duct fitting fixed to the column in window row 1 beneath T1 

and 2 
Photo 106 General feature – external duct fitting fixed to the column in window row 3 beneath B1 

and 2 
Photo 107 Sporadic spalling to the east edge of column in window row 4 beneath B1 and 2 <0.1m2 

x 10mm D 
Photo 108 General view looking up 
No Photo General Note – all elements of the south elevation beneath the line of window row 4 cill, 
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between drops 12 and 15 were obstructed by scaffold and therefore not examined. 
 
2.2.13 Drop 13 
 
Photo 109 Spalling to the top of west edge of T3 = 130mm H x 15mm W x 20mm D 
Photo 110 Spalling to the west edge of M3 = 440mm H x 30mm W x 15mm D 
Photo 111 Spalling to the west edge of M3 = 1.1m H x 60mm W x 80mm D 
Photo 112 Spalling to the bottom east corner of M4 = 40mm H x 50mm W x 15mm D 
Photo 113 Spalling to the top of west edge of B3 = 760mm H x 70mm W x 80mm D 
Photo 114 Imminent spalling to the top of east edge of B3 = 550mm H x 50mm W 
Photo 115 Spalling to the bottom of west edge of  B3 = 1m H x 55mm W x 90mm D 
Photo 116 Vertical stepped fracture through brickwork beneath window row 3 beneath B2 = 1m H 

x HL-2mm W 
Photo 117 Vertical fracture through brickwork beneath B3 = 450m H x HL-2mm W 
Photo 118 Line of missing brickwork located in line with window row 4 lintel, 4No bricks missing. 

Area of missing brickwork has exposed reinforcement. 
Photo 119 Vertical fracture extending down from the area of missing brickwork beneath B3 = 2-

3mm wide x undetermined length (extends beyond the scaffold)  
Photo 120 1No missing brick beneath B4 
Photo 121 General view looking up 
 
2.2.14 Drop 14 

Note: there are no panels M3 & 4 and B3 & 4 at this drop, instead 3No stairwell windows are 
present separated by brickwork cladding. For labelling windows are referred to as window 1-4 
from top to bottom. 

Photo 122 Separation fracture to the east side of window 1 = 1.1m H x 3-4mm W 
Photo 123 Separation fracture to the west side of window 1 = 1.1m H x 1-2mm W 
Photo 124 Separation fracture to the east side of window 2 = 1.1m H x 2-5mm W 
Photo 125 Separation fracture to the west side of window 2 = 1.1m H x HL-2mm W 
Photo 126 Loss of joint material to the west edge of T2 & M2, void = 50mm H x 100mm W x 

100mm D 
Photo 127 Horizontal fracture to window 2 lintel = 400mm L x HL-1mm W 
Photo 128 Separation fracture to the east side (top half) of window 3 = 500mm H x 1mm W 
Photo 129 Separation fracture to the west side of window 3 = 1.1m H x HL(bottom)-10mm(top) W 
Photo 130 Spalling to the window 3 lintel = 50mm H x 1m W x 40mm D (exposed reinforcement) 
Photo 131 Vertical stepped fracture through brickwork beneath B1 & 2 = 1.6m H x 1-5mm W 
Photo 132 Separation fracture to the west side of window 4 = 1.1m H x 5mm W(bottom)-20mm 

W(top)  
Photo 133 Spalling to the window 4 lintel = 50mm H x 1.5m W x 180mm D (exposed 

reinforcement) 
Photo 134 General view looking up 
 
2.2.15 Drop 15 

Note: only 2No vertical lines of panels (including corner panel) present in this drop. 
Photo 135 Spalling to the west edge of M1 = 670mm H x 70mm W x 80mm D 
Photo 136 Spalling to the west edge of M1 = 80mm H x 20mm W x 20mm D 
Photo 137 Immanent spalling to the west edge of M1 = 400mm H x 20mm W  
Photo 138 Spalling to the brickwork beneath B1 = 70mm H x 880mm W x 20mm D 
Photo 139 Vertical stepped fracture through brickwork beneath B1 = 1.25m H x HL-2mm W  
Photo 140 General view looking up 
 
2.3 East Elevation – Brickwork Cladding Beneath Overhang   

Note: Inspection findings of brickwork east elevation beneath concrete cladding overhang between 
drops 1-11. Access gained through the fire escape doors located in the south east corner of the 
building. 

Photo 141 General view of the south return 
Photo 142 General view of the east elevation brickwork cladding beneath overhang – looking north 
Photo 143 General view of the east elevation brickwork cladding beneath overhang – looking south 
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2.3.1 Bottom Half – from 2m down to the floor level 
 
Photo 144 Spalling to the east edge of the south return, top of access door = 140mm H x 40mm W 

x 20mm D 
Photo 145 Poor concrete mix at the mitre between south return and east elevation 
Photo 146 Sporadic areas of honeycombing throughout concrete section separating red and blue 

bricks. 
Photo 147 Sporadic areas of spalling throughout the line of concrete <0.5m2 x 10-30mm D 
Photo 148 Spalling to the concrete section, located 20m from the south return, 2m above floor 

level = 70mm H x 180mm W x 30mm D 
Photo 149 Vertical fracture through concrete section, located 19.5m from the south return, 1.8m 

above floor level = 360mm H x HL-2mm W 
Photo 150 Poor concrete mix pillar located 27.9m from south return 
Photo 151 Sporadic debris on floor level 
Photo 152 Sporadic debris on floor level 
 
2.3.2 Top Half – from 2m up to the underside of overhang 
 

Photo 153 Typical joint loss throughout mid height of brickwork cladding, affecting <0.5m2 in total 
to a maximum depth of 20mm 

Photo 154 Spalling to brickwork located 2.5m from the south return, 2.3m above floor level = 
60mm H x 100mm W x 10mm D 

Photo 155 General view of render finish section top of brickwork and just beneath the overhung 
Photo 156 General feature – air vent located in render finish 9.9m from the south return, 4.3m 

above floor level 
Photo 157 Vertical fracture through render section, located 9.9m from the south return = 200mm H 

x 2mm W 
Photo 158 Vertical fracture through render section, located 10.7m from the south return = 1m H x 

HL-3mm W 
Photo 159 Vertical fracture through render section, located 12.8m from the south return = 1m H x 

HL-1mm W 
Photo 160 Vertical fracture through render section, located 16.5m from the south return = 1m H x 

HL-1mm W 
Photo 161 3No fractures through render section, located 26.5m from the south return = 2m total 

linear length x HL-1mm W 
No Photo General feature – air vent located in render finish 27.2m from the south return, 4.3m 

above floor level 
Photo 162 Vertical stepped fracture through brickwork, located 27.6m from the south return, 2.2m 

above ground level = 300mm H x 5mm W 
Photo 163 3No fractures through render section, located 28.2m from the south return = 3.5m total 

linear length x HL-1mm W 
Photo 164 Missing brickwork to the south corner, located 2.9m above floor level = 70mm H x 

220mm W x 100mm D 
Photo 165 Typical sporadic spalling throughout <0.1m2 in total to a maximum depth of 20mm 
 
2.4 West Elevation 

Note: cladding panels are labelled 1 to 4 from east to west with each drop between 2&3, rows T for 
the top row, M for the middle row and B for the bottom row of concrete panels. There are 4 rows of 
windows spanning across west elevation between drops 3 and 11 and are labelled window rows 1 
to 4 from top to bottom. Elements obstructed by scaffold on the lower section of west elevation 
were not inspected. 

2.4.1 Drop 1 
 
Photo 166 Spalling to the west face of T1 = 2.5m H x 330mm W x 10-30mm D 
Photo 167 Vertical stepped fracture through brickwork beneath B3 = 1.5m H x 1-5mm W 
Photo 168 3No loose bricks, located 1.5m beneath B2  
Photo 169 Vertical stepped fracture through brickwork beneath B1 = 4.2m H x 1-10mm W 
Photo 170 Line of missing brickwork, starts approximately 3m beneath B2 and extends into drops 

2 & 3 and into window row 4 lintel. 22No bricks missing 
Photo 171 Vertical stepped fracture through brickwork, starts 3m beneath B3 and extends down = 

1.7m H x 1-5mm W 
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Photo 172 Typical sporadic joint loss, mainly to lower levels of brickwork in line with window row 4 
between drops 1-3 <0.5m2 x30mm D 

Photo 173 General view looking up 
 
2.4.2 Drop 2 
 
Photo 174 Spalling to the south edge of T4 = 100mm H x 10mm W x 40mm D 
Photo 175 2No loose bricks, located 1.5m beneath B3 & 4 
Photo 176 Line of joint loss to brickwork 1.5m beneath B1-4, extends into drop 1 and 3 <1m2 

x30mm D 
Photo 177 General view looking up 
 
2.4.3 Drop 3 
 
Photo 178 Spalling to the bottom half of the infill between T1 and 2 = 1.1m H x 30mm W x 90mm D 
Photo 179 Spalling to the bottom of the window row 2 column beneath M3 = 270mm H x 340mm 

W x 90mm D 
Photo 180 Vertical stepped fracture through brickwork, starts 900mm beneath B2 and extends into 

window row 3 cill = 1.8m H x 5-10mm W 
Photo 181 Immanent intermittent spalling throughout full length of window row 4 lintel, between 

drops 3 and 11 
Photo 182 General view looking up 
 
2.4.4 Drop 4 
 
Photo 183 Spalling to the top north corner of T2 = 120mm H x 200mm W x 20mm D 
Photo 184 Spalling to the bottom south corner of T2 = 1.25m H x 250mm W x 30mm D 
Photo 185 General view looking up 
 
2.4.5 Drop 5 
 
Photo 186 2No Vertical stepped fracture to window row 2 column beneath M1 and 2 = 1.15m H x 

HL-5mm W 
Photo 187 Spalling to window row 2 column bottom south corner beneath M1 and 2 = 140mm H x 

30mm W x 20mm 
Photo 188 Spalling to window row 2 column bottom north corner beneath M1 and 2 = 70mm H x 

30mm W x 5mm 
Photo 189 Spalling to window row 3 column bottom south corner beneath B1 and 2 = 170mm H x 

30mm W x 30mm 
Photo 190 Spalling to brickwork just above window row 4 lintel beneath B4 = 60mm H x 50mm W x 

5mm 
Photo 191 General view looking up 
 
2.4.6 Drop 6 
 
Photo 192 Typical paint loss to window frame elements affecting all 4 rows of windows between 

drops 3 and 11 
Photo 193 General view looking up 
 
2.4.7 Drop 7 
 
Photo 194 General feature – light bracket fitted to T2 and 3 
Photo 195 Spalling to window row 3 column bottom south corner beneath B1 and 2 = 240mm H x 

30mm W x 10mm 
Photo 196 Spalling to window row 3 column bottom north corner beneath B1 and 2 = 240mm H x 

30mm W x 10mm 
Photo 197 Diagonal stepped fracture to window row 2 column beneath B1 and 2 = 600mm L x HL-

2mm W 
Photo 198 Typical spalling to window row 4 lintel – area with exposed reinforcement (this defect 

extends intermittently full length of the lintel between drops 3 and 11)  
Photo 199 General view looking up 
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2.4.8 Drop 8 
 
Photo 200 Spalling to the north edge of T1 = 320mm H x 30mm W x 90mm D 
Photo 201 General view looking up 
 
2.4.9 Drop 9 
 
Photo 202 Spalling to window row 2 column bottom south corner beneath M1 and 2 = 70mm H x 

30mm W x 10mm 
Photo 203 Spalling to window row 2 column bottom north corner beneath M1 and 2 = 220mm H x 

60mm W x 50mm 
Photo 204 General view looking up 
 
2.4.10 Drop 10 
 
Photo 205 Spalling between M3 and 4  beneath window row 2 = 20mm H x 40mm W x 2mm, 

exposed reinforcement 
Photo 206 General view looking up 
 
2.4.11 Drop 11 
 
Photo 207 Spalling to the top north corner of window row 1 column beneath T1 = 70mm H x 50mm 

W x 10mm d 
Photo 208 Spalling to the bottom north corner of window row 1 column beneath T1 = 150mm H x 

140mm W x 30mm d 
Photo 209 Line of joint loss to brickwork 1.35m beneath B1 and extends into drop 12 and 13 <1m2 

x30mm D 
Photo 210 1No missing brick, located 1.35m beneath B1 
Photo 211 Line of missing brickwork 1.35m beneath B1 and extends into drop 12, 17No bricks 

missing 
Photo 212 Line of joint loss to brickwork 3.7m beneath B1 and extends into drop 12 and 13  
Photo 213-
215 

Vertical stepped fracture extending up and to the north from the cill edge of window row 
4 beneath B1. The fracture extends into the line of missing brickwork at 1.35m beneath 
the bottom edge of concrete cladding at drop 12. Total linear length of the fracture = 
4.5m and is HL-3mm wide  

Photo 216 General view looking up 
 
2.4.12 Drop 12 
 
Photo 217 Spalling to the bottom north corner of T1 = 30mm H x 100mm W x 50mm D 
Photo 218 Spalling to the top south corner of T3 = 500mm H x 450mm W x 40mm D 
Photo 219 Spalling to the north corner of B3 = 150mm H x 120mm W x 90mm D 
Photo 220 Vertical fracture through brickwork located 4m beneath B3 = 500mm H x 1-2mm W 
Photo 221 General view looking up 
 
2.4.13 Drop 13 

Note: Two lines of aluminium panels are located on the north end of the west elevation 
Photo 222 General feature – window on top of M3 and 4 
Photo 223 General feature – window on top of B3 and 4 
Photo 224 2No spall repairs to top of B1 and 2, each = 100mm H x 100mm W 
Photo 225 Spall repair to south of B1= 230mm H x 150mm W 
Photo 226 2No missing bricks to brickwork cladding beneath B1 and B4 
Photo 227 Vertical fracture through brickwork started 3m beneath B2 and 3 and extended 

downwards 1.65m, open 1-3mm 
Photo 228 General view looking up 
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2.5 North Elevation 
Note: photo survey of aluminium panels. Drops labelled from west to east 

2.5.1 Drop 1 
 
Photo 229 General view looking up 
Photo 230 Brickwork cladding at 1st floor level 
Photo 231 West elevation of 1st floor level extension  
 
2.5.2 Drop 2 
 
Photo 232 General view looking up 
Photo 233 General view looking up 
 
2.5.3 Drop 3 
 
Photo 234 General view looking up 
Photo 235 General view looking up  
Photo 236 General view looking down and to the east  
 
2.5.4 Drop 4 
 
Photo 237 General view looking up 
Photo 238 General view looking up  
Photo 239 General view looking up 
Photo 240 West elevation of 2nd and 3rd floor level extension 
Photo 241 West elevation of 2nd and 3rd floor level extension 
 
2.5.5 Drop 5 
 
Photo 242 General view looking up 
Photo 243 General view looking up  
Photo 244 General view looking up 
 
2.5.6 Drop 6 
 
Photo 245 General view looking up 
Photo 246 General view looking up  
Photo 247 General view looking up 
 
2.5.7 Drop 7 
 
Photo 248 General view looking up 
Photo 249 General view looking up  
Photo 250 General view looking up 
 
2.5.8 Drop 8 
 
Photo 251 General view looking up 
Photo 252 General view looking up  
Photo 253 General view looking up 
 
2.5.9 Drop 9 
 
Photo 254 General view looking up 
Photo 255 General view looking up  
Photo 256 General view looking up 
 
2.5.10 Drop 10 
 
Photo 257 General view looking up 
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Photo 258 East elevation of 2nd and 3rd floor level extension  
 
2.5.11 Drop 11 
 
Photo 259 General view looking up 
Photo 260 East elevation of 1st floor level extension  
 
2.5.12 Drop 12 
 
Photo 261 General view looking up 
Photo 262 Loose letter “E” located on a 3rd panel down  
Photo 263 Vertical fracture through brickwork beneath aluminium panels = 680mm x HL-2mm 
 
2.5.13 Drop 13 
 
Photo 264 General view looking up 
Photo 265 Loose letter “M” located on a 4th panel down  
Photo 266 Loose letter “G” located on a 3rd panel down  
Photo 267 Cladding brickwork repair beneath aluminium panels = 740mm H x 1.8m W. 200mm 

diameter metallic pipe located in the centre of repair patch  
 
2.5.14 Drop 14 
 
Photo 268 General view looking up 
2.5.15 Drop 15 
 
Photo 269 General view looking up 
 
2.5.16 Drop 16 
 
Photo 270 General view looking up 
 
2.5.17 Drop 17 
 
Photo 271 General view looking up 
 
2.5.18 Drop 18 
 
Photo 272 General view looking up 
 
2.5.19 Drop 19 
 
Photo 273 General view looking up 
 
2.5.20 Drop 20 
 
Photo 274 General view looking up 
 
2.5.21 Drop 21 
 
Photo 275 General view looking up 
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Photo 1.  Drop 1 – East Elevation 

 
 

Photo 2.  Drop 1 – East Elevation 
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Photo 3.  Drop 1 – East Elevation 

 
 

Photo 4.  Drop 1 – East Elevation 
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Photo 5.  Drop 1 – East Elevation 

 
 

Photo 6.  Drop 1 – East Elevation 
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Photo 7.  Drop 1 – East Elevation 

 
 

Photo 8.  Drop 2 – East Elevation 
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Photo 9.  Drop 2 – East Elevation 

 
 

Photo 10.  Drop 2 – East Elevation 
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Photo 11.  Drop 2 – East Elevation 

 
 

Photo 12.  Drop 2 – East Elevation 
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Photo 13.  Drop 3 – East Elevation 

 
 

Photo 14.  Drop 3 – East Elevation 
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Photo 15.  Drop 3 – East Elevation 

 
 

Photo 16.  Drop 4 – East Elevation 
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Photo 17.  Drop 4 – East Elevation 

 
 

Photo 18.  Drop 5 – East Elevation 
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Photo 19.  Drop 6 – East Elevation 

 
 

Photo 20.  Drop 6 – East Elevation 
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Photo 21.  Drop 7 – East Elevation 

 
 

Photo 22.  Drop 7 – East Elevation 
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Photo 23.  Drop 7 – East Elevation 

 
 

Photo 24.  Drop 7 – East Elevation 
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Photo 25.  Drop 8 – East Elevation 

 
 

Photo 26.  Drop 8 – East Elevation 
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Photo 27.  Drop 8 – East Elevation 

 
 

Photo 28.  Drop 8 – East Elevation 
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Photo 29.  Drop 9 – East Elevation 

 
 

Photo 30.  Drop 9 – East Elevation 
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Photo 31.  Drop 10 – East Elevation 

 
 

Photo 32.  Drop 10 – East Elevation 
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Photo 33.  Drop 11 – East Elevation 

 
 

Photo 34.  Drop 11 – East Elevation 
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Photo 35.  Drop 11 – East Elevation 

 
 

Photo 36.  Drop 11 – East Elevation 
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Photo 37.  Drop 11 – East Elevation 

 
 

Photo 38.  Drop 12 – East Elevation 
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Photo 39.  Drop 12 – East Elevation 

 
 

Photo 40.  Drop 12 – East Elevation 
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Photo 41.  Drop 12 – East Elevation 

 
 

Photo 42.  Drop 12 – East Elevation 
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Photo 43.  Drop 13 – East Elevation 

 
 

Photo 44.  Drop 13 – East Elevation 
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Photo 45.  Drop 13 – East Elevation 

 
 

Photo 46.  Drop 13 – East Elevation 
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Photo 47.  Drop 13 – East Elevation 

 
 

Photo 48.  Drop 1 – South Elevation 
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Photo 49.  Drop 1 – South Elevation 

 
 

Photo 50.  Drop 1 – South Elevation 
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Photo 51.  Drop 1 – South Elevation 

 
 

Photo 52.  Drop 1 – South Elevation 
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Photo 53.  Drop 1 – South Elevation 

 
 

Photo 54.  Drop 1 – South Elevation 
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Photo 55.  Drop 1 – South Elevation 

 
 

Photo 56.  Drop 1 – South Elevation 
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Photo 57.  Drop 1 – South Elevation 

 
 

Photo 58.  Drop 1 – South Elevation 
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Photo 59.  Drop 2 – South Elevation 

 
 

Photo 60.  Drop 2 – South Elevation 
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Photo 61.  Drop 2 – South Elevation 

 
 

Photo 62.  Drop 2 – South Elevation 
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Photo 63.  Drop 2 – South Elevation 

 
 

Photo 64.  Drop 2 – South Elevation 
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Photo 65.  Drop 2 – South Elevation 

 
 

Photo 66.  Drop 2 – South Elevation 
 
 



Cladding Inspection Report  Sheet 49 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 67.  Drop 2 – South Elevation 

 
 

Photo 68.  Drop 2 – South Elevation 
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Photo 69.  Drop 3 – South Elevation 

 
 

Photo 70.  Drop 3 – South Elevation 
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Photo 71.  Drop 3 – South Elevation 

 
 

Photo 72.  Drop 3 – South Elevation 
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Photo 73.  Drop 3 – South Elevation 

 
 

Photo 74.  Drop 3 – South Elevation 
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Photo 75.  Drop 3 – South Elevation 

 
 

Photo 76.  Drop 4 – South Elevation 
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Photo 77.  Drop 5 – South Elevation 

 
 

Photo 78.  Drop 5 – South Elevation 
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Photo 79.  Drop 5 – South Elevation 

 
 

Photo 80.  Drop 5 – South Elevation 
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Photo 81.  Drop 6 –South Elevation 

 
 

Photo 82.  Drop 6 – South Elevation 
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Photo 83.  Drop 6 – South Elevation 

 
 

Photo 84.  Drop 7 – South Elevation 
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Photo 85.  Drop 7 – South Elevation 

 
 

Photo 86.  Drop 7 – South Elevation 
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Photo 87.  Drop 7 – South Elevation 

 
 

Photo 88.  Drop 7 – South Elevation 
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Photo 89.  Drop 8 – South Elevation 

 
 

Photo 90.  Drop 8 – South Elevation 
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Photo 91.  Drop 8 – South Elevation 

 
 

Photo 92.  Drop 8 – South Elevation 
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Photo 93.  Drop 8 – South Elevation 

 
 

Photo 94.  Drop 8 – South Elevation 
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Photo 95.  Drop 9 – South Elevation  

 
 

Photo 96.  Drop 9 – South Elevation 
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Photo 97.  Drop 9 – South Elevation 

 
 

Photo 98.  Drop 9 – South Elevation 
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Photo 99.  Drop 10 – South Elevation 

 
 

Photo 100.  Drop 10 – South Elevation 
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Photo 101.  Drop 10 – South Elevation 

 
 

Photo 102.  Drop 10 – South Elevation 
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Photo 103.  Drop 11 – South Elevation 

 
 

Photo 104.  Drop 11 – South Elevation 
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Photo 105.  Drop 12 – South Elevation 

 
 

Photo 106.  Drop 12 – South Elevation 
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Photo 107.  Drop 12 – South Elevation 

 
 

Photo 108.  Drop 12 – South Elevation 
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Photo 109.  Drop 13 – South Elevation 

 
 

Photo 110.  Drop 13 – South Elevation 
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Photo 111.  Drop 13 – South Elevation 

 
 

Photo 112.  Drop 13 – South Elevation 
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Photo 113.  Drop 13 – South Elevation 

 
 

Photo 114.  Drop 13 – South Elevation 
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Photo 115.  Drop 13 – South Elevation 

 
 

Photo 116.  Drop 13 – South Elevation 
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Photo 117.  Drop 13 – South Elevation 

 
 

Photo 118.  Drop 13 – South Elevation 
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Photo 119.  Drop 13 – South Elevation 

 
 

Photo 120.  Drop 13 – South Elevation 
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Photo 121.  Drop 13 – South Elevation 

 
 

Photo 122.  Drop 14 – South Elevation 
 
 

 
 

 



Cladding Inspection Report  Sheet 77 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 123.  Drop 14 – South Elevation 

 
 

Photo 124.  Drop 14 – South Elevation 
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Photo 125.  Drop 14 – South Elevation 

 
 

Photo 126.  Drop 14 – South Elevation 
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Photo 127.  Drop 14 – South Elevation 

 
 

Photo 128.  Drop 14 – South Elevation 
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Photo 129.  Drop 14 – South Elevation 

 
 

Photo 130.  Drop 14 – South Elevation 
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Photo 131.  Drop 14 – South Elevation 

 
 

Photo 132.  Drop 14 – South Elevation 
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Photo 133.  Drop 14 – South Elevation 

 
 

Photo 134.  Drop 14 – South Elevation 
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Photo 135.  Drop 15 – South Elevation 

 
 

Photo 136.  Drop 15 – South Elevation 
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Photo 137.  Drop 15 – South Elevation 

 
 

Photo 138.  Drop 15 – South Elevation 
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Photo 139.  Drop 15 – South Elevation 

 
 

Photo 140.  Drop 15 – South Elevation 
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Photo 141.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 142.  East Elevation – Brickwork Cladding Beneath Overhang 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 87 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 143.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 144.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 145.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 146.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 147.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 148.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 149.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 150.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 151.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 152.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 153.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 154.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 155.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 156.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 157.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 158.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 159.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 160.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 161.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 162.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 163.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 164.  East Elevation – Brickwork Cladding Beneath Overhang 
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Photo 165.  East Elevation – Brickwork Cladding Beneath Overhang 

 
 

Photo 166.  Drop 1 – West Elevation 
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Photo 167.  Drop 1 – West Elevation 

 
 

Photo 168.  Drop 1 – West Elevation 
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Photo 169.  Drop 1 – West Elevation 

 
 

Photo 170.  Drop 1 – West Elevation 
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Photo 171.  Drop 1 – West Elevation 

 
 

Photo 172.  Drop 1 – West Elevation 
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Photo 173.  Drop 1 – West Elevation 

 
 

Photo 174.  Drop 2 – West Elevation 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 103 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 175.  Drop 2 – West Elevation 

 
 

Photo 176.  Drop 2 – West Elevation 
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Photo 177.  Drop 2 – West Elevation 

 
 

Photo 178.  Drop 3 – West Elevation 
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Photo 179.  Drop 3 – West Elevation 

 
 

Photo 180.  Drop 3 – West Elevation 
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Photo 181.  Drop 3 – West Elevation 

 
 

Photo 182.  Drop 3 – West Elevation 
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Photo 183.  Drop 4 – West Elevation 

 
 

Photo 184.  Drop 4 – West Elevation 
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Photo 185.  Drop 4 – West Elevation 

 
 

Photo 186.  Drop 5 – West Elevation 
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Photo 187.  Drop 5 – West Elevation 

 
 

Photo 188.  Drop 5 – West Elevation 
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Photo 189.  Drop 5 – West Elevation 

 
 

Photo 190.  Drop 5 – West Elevation 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 111 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 191.  Drop 5 – West Elevation 

 
 

Photo 192.  Drop 6 – West Elevation 
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Photo 193.  Drop 6 – West Elevation 

 
 

Photo 194.  Drop 7 – West Elevation 
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Photo 195.  Drop 7 – West Elevation 

 
 

Photo 196.  Drop 7 – West Elevation 
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Photo 197.  Drop 7 – West Elevation 

 
 

Photo 198.  Drop 7 – West Elevation 
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Photo 199.  Drop 7 – West Elevation 

 
 

Photo 200.  Drop 8 – West Elevation 
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Photo 201.  Drop 8 – West Elevation 

 
 

Photo 202.  Drop 9 – West Elevation 
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Photo 203.  Drop 9 – West Elevation 

 
 

Photo 204.  Drop 9 – West Elevation 
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Photo 205.  Drop 10 – West Elevation 

 
 

Photo 206.  Drop 10 – West Elevation 
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Photo 207.  Drop 11 – West Elevation 

 
 

Photo 208.  Drop 11 – West Elevation 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 120 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 209.  Drop 11 – West Elevation 

 
 

Photo 210.  Drop 11 – West Elevation 
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Photo 211.  Drop 11 – West Elevation 

 
 

Photo 212.  Drop 11 – West Elevation 
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Photo 213.  Drop 11 – West Elevation 

 
 

Photo 214.  Drop 11 – West Elevation 
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Photo 215.  Drop 11 – West Elevation 

 
 

Photo 216.  Drop 11 – West Elevation 
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Photo 217.  Drop 12 – West Elevation 

 
 

Photo 218.  Drop 12 – West Elevation 
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Photo 219.  Drop 12 – West Elevation 

 
 

Photo 220.  Drop 12 – West Elevation 
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Photo 221.  Drop 12 – West Elevation 

 
 

Photo 222.  Drop 13 – West Elevation 
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Photo 223.  Drop 13 – West Elevation 

 
 

Photo 224.  Drop 13 – West Elevation 
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Photo 225.  Drop 13 – West Elevation 

 
 

Photo 226.  Drop 13 – West Elevation 
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Photo 227.  Drop 13 – West Elevation 

 
 

Photo 228.  Drop 13 – West Elevation 
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Photo 229.  Drop 1 – North Elevation 

 
 

Photo 230.  Drop 1 – North Elevation 
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Photo 232.  Drop 2 – North Elevation 
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Photo 233.  Drop 2 – North Elevation 

 
 

Photo 234.  Drop 3 – North Elevation 
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Photo 236.  Drop 3 – North Elevation 
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Photo 237.  Drop 4 – North Elevation 

 
 

Photo 238.  Drop 4 – North Elevation 
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Photo 239.  Drop 4 – North Elevation 

 
 

Photo 240.  Drop 4 – North Elevation 
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Photo 241.  Drop 4 – North Elevation 

 
 

Photo 242.  Drop 5 – North Elevation 
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Photo 243.  Drop 5 – North Elevation 
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Photo 247.  Drop 6 – North Elevation 

 
 

Photo 248.  Drop 7 – North Elevation 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 140 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
 

 
 

Photo 249.  Drop 7 – North Elevation 
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Photo 251.  Drop 8 – North Elevation 

 
 

Photo 252.  Drop 8 – North Elevation 
 
 
 
 
 
 



Cladding Inspection Report  Sheet 142 of 153 
Newport Library & Museum 

2381 – Newport Library & Museum-R-01 
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Photo 259.  Drop 11 – North Elevation 
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Photo 261.  Drop 12 – North Elevation 
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Photo 269.  Drop 15 – North Elevation 
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Photo 271.  Drop 17 – North Elevation 
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Photo 273.  Drop 19 – North Elevation 
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Photo 275.  Drop 21 – North Elevation 
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1. Introduction

RS Specialist Services were instructed to undertake an investigation of the structural 
concrete at Newport Central Library, Newport, Wales.

The purpose of the investigation was to:

 Assess the form of concrete construction.

 Remove samples of concrete from accessible elements for chloride and 
High Alumina Cement (HAC) laboratory analysis.

 Conduct additional laboratory analysis on samples removed by others.

 Carry out testing of concrete for durability purposes (concrete cover and 
carbonation).

A visit was made to the property on 13th June 2016.

The observations and comments contained in this report relate to the findings at that 
time.

The investigation was carried out by Richard Sharp BSc CEng MINDT MIAQ.

2. Property Description

The library is a large 1960s building arranged over ground and 4 upper floor levels.

The structure of the property comprises insitu cast concrete columns and beams 
supporting insitu cast concrete floors.

The external elevations comprise a combination of the following:

 Brickwork
 Precast cladding panels
 Glazing
 Mosaic tiling
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3. Method of Investigation

3.1 Structure

A walk around visual inspection was undertaken in order to determine the form of 
structure and identify suitable sampling and testing locations.

Where required, the inspection was supplemented by covermeter testing and drilling 
to confirm the construction.

3.2 Concrete

Durability testing, comprising measurements of the depths of concrete carbonation 
and cover to the reinforcement, was carried out on selected concrete elements.

The concrete cover was measured using an electromagnetic covermeter.

The carbonation depth was measured by spraying phenolphthalein indicator solution 
onto freshly exposed concrete surfaces.

Drilled concrete dust samples were removed from selected accessible concrete 
elements.

A small number of samples were removed in three depth increments in order to 
identify any chloride gradient into the concrete.

The samples were analysed to determine the chloride ion content and identify the 
presence of HAC.

The analysis was undertaken at a UKAS accredited laboratory.

We were also provided with additional samples removed by others from the East and 
South elevations.

3.3 Access/Limitations

The sampling and inspection regime was designed to be representative of the 
concrete elements within the property but essentially represents a snap shot of the 
concrete in various accessible locations only. 

Internal areas were agreed in advance

External samples and tests were limited to the West elevation from a 24m MEWP.

The findings relate to the areas accessed only.



RS Specialist Services Ltd

3

4. Site Observations

4.1 Structure

 The structure was found to comprise insitu cast reinforced concrete columns 
and downstand beams supporting flat insitu cast reinforced concrete slabs.

 The lift shaft walls were insitu cast reinforced concrete.

 The shear walls within the stairwells were concrete block or brickwork in the 
areas investigated.

4.2 Concrete Condition

Internal

 The majority of the internal concrete was obscured but, where in the areas 
where it was exposed and inspected, typically appeared to be in a satisfactory
visual condition.

External

The following concrete elements to the West elevation inspected were externally 
exposed:

 At ground, first and second floor levels the edge beams were exposed.

 Numerous areas of cracking and spalling were noted to the elements. This 
damage appeared to be due to corrosion of the steel reinforcement bars.

 These had been repaired/skimmed and rendered in places.

 Supporting concrete columns to these elements had also spalled at low level. 

 Above 2nd floor level the elevation was clad with light coloured precast 
concrete cladding panels. 

 A small number of these had spalled in places.
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5. Concrete Testing

The results of the analysis carried out on the concrete samples are shown in the 
following table, which also indicates the site durability testing results.

Ref Location Description Cover to 
Reinforcement 

(mm)

Carbonation 
Depth (mm)

Chloride Ion 
Content
(% by 

weight of 
cement)

Presence 
Of HAC

Internal

1 4th Floor Column 25 - 30 10 - 15 0.42 -

2 Roof Beam 30 - 35 15 - 20 0.33 -

3 Roof Slab 20 - 30 10 - 15 0.30 Not Present

4 3rd Floor Lift Shaft 35 - 40 5 - 10 0.34 Not Present

5 3rd Floor Column 50 - 55 25 - 30 0.28 -

6/A 2nd Floor Column (5 –
25mm)

- - 0.30 -

6/B 2nd Floor Column (25 –
50mm)

- - 0.30 -

6/C 2nd Floor Column (50 –
75mm)

- - 0.44 -

7 3rd Floor Slab 25 - 30 10 - 15 0.21 Not Present

8 2nd – 3rd Floor Lift Shaft 
Wall

20 - 25 5 - 10 0.34 -

9 1st Floor Column 55 - 60 5 - 10 0.32 -

10/A Ground Floor Lift Shaft 
Wall (5 – 25mm)

- - 0.47 -
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10/B Ground Floor Lift Shaft 
Wall (25 – 50mm)

- - 0.41 -

10/C Ground Floor Lift Shaft 
Wall (50 – 75mm)

- - 0.33 -

External

11 Ground Floor Beam -
Spalled

5 - 10 5 - 10 0.44 -

12/A Ground Floor Column (5 –
25mm)

- - 0.44 -

12/B Ground Floor Column (25 
– 50mm)

- - 0.51 -

12/C Ground Floor Column (50 
– 75mm)

- - 0.41 -

13 2nd Floor Cladding Panel - - - Not Present

14 2nd Floor Cladding Panel - - - Not Present

15 2nd Floor Cladding Panel - - - Not Present

16 2nd Floor Edge Beam –
Spalled & Repaired

25 - 30 <5 0.46 -

17 2nd Floor Edge Beam –
Spalled & Repaired

25 - 30 <5 0.50 -

18 Ground Floor Beam 30 - 35 <5 0.53

Samples Provided By 
Others

E1 East Elevation Cladding - - - Not Present

E2 East Elevation Cladding - - - Not Present

E3 East Elevation Cladding - - - Not Present

S1 South Elevation Cladding - - 0.44 -
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S2 South Elevation Column - - 0.71 -

S3 South Elevation Edge 
Beam 

- - 0.56 -

S4 South Elevation Edge 
Beam

- - 0.42 -

S5 South Elevation Cladding - - Not Present

S6 South Elevation Cladding - - 0.31 -

S8 South Elevation Cladding - - - Not Present

Notes:

1 - The chloride content has been calculated on an assumed cement content 
of 14%.

It is generally accepted that the maximum upper chloride limit for typical reinforced 
concrete is 0.4% by weight of cement (BRE Digest 444, BS 5328). Above this limit 
the risk of corrosion of embedded steel is increased under damp conditions.

15 of the 26 samples analysed for chlorides were found to contain elevated (medium) 
chloride levels.

The incremental samples did not indicate any significant chloride gradient into the 
concrete.

None of the other samples analysed were found to contain chloride levels that 
exceeded the 0.4% limit. 

No evidence of HAC was identified within the concrete samples analysed.
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6. Discussion & Recommendations

6.1 Reinforced Concrete Durability

Embedded steel reinforcement is protected in concrete by the alkalinity of the 
surrounding cement matrix.  The ingress of carbon dioxide (Carbonation) gradually 
reduces the alkalinity of the concrete, thereby removing the protection.

Once moisture and oxygen reach the unprotected steel corrosion can occur.  

The presence of chloride ions increases the potential for corrosion.  The chlorides 
may have been included at the time of construction or may have ingressed as de-
icing salts or sea spray.

Cracks or poor quality concrete will allow the ingress of carbon dioxide, moisture and 
oxygen.  Hence corrosion will potentially be accelerated.

Therefore the durability of the concrete depends on the relationship between the 
cover to the reinforcement, the carbonation depth, the chloride ion content, the 
exposure conditions and quality of the concrete.

6.2 High Alumina Cement (HAC)

HAC was used, predominantly in precast concrete elements, due to it’s rapid strength 
gain and resistance to some chemicals.

However, when it is subjected to heat and humidity during curing, or at any time 
subsequently, normal calcium aluminate hydrates undergo “conversion” which is a 
crystal change accompanied by an increase in porosity and loss of strength.

This process was understood to have caused a number of well publicised failures 
during the 1970’s. The use of HAC was subsequently banned.

It is now generally accepted that all HAC will be effectively converted and the 
conditions which give rise to conversion, and its structural performance after 
conversion, are now well understood.

The degree of conversion however does not directly correlate with the residual 
strength of the concrete.  Structural testing is required to confirm the actual strength 
of the concrete.

6.3 Concrete Within the Property

Internal Concrete

Elevated chloride levels were identified within a number of the samples removed 
from the internal structural concrete.

There was no significant chloride gradient into the concrete and therefore the 
chlorides were probably included at the time of construction (either added at casting 
to speed curing in cold weather or through the use of poorly washed marine 
aggregate).
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The concrete cover to the internal structural concrete was found to exceed the 
carbonation depth and therefore the durability of the internal concrete appeared to be 
intact.

In addition, in the areas that were accessible and visible the internal structural 
concrete generally appeared to be in a satisfactory visual condition.

Therefore, whilst the elevated chloride levels identified within the structural concrete 
could potentially initiate premature corrosion of the embedded steel reinforcement, as 
long as the internal concrete is kept dry this deterioration should not occur.

No HAC was identified.

External Concrete

Elevated chloride levels were identified within a number of the external concrete 
samples.

These were similar to the levels identified internally and therefore it would also 
appear that these were included at the time of construction.

These chloride levels, allied to localised areas of low concrete cover (hence the 
concrete being carbonated), would appear to have initiated corrosion of the steel 
reinforcement. 

The expansive effects of the corrosion has then cracked and spalled the cover 
concrete. This has especially occurred to the floor slab edge beams/nibs.

Repairs have already been attempted (and failed) to these elements.

Any future external repairs will need to incorporate additional protection to minimise
the possibility of future deterioration occurring.

This could include an anti-carbonation coating and possibly corrosion inhibitor.

No HAC was identified.

RICHARD SHARP CEng BSc MINDT MIAQP - Director
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1 – View of the rear elevations to the property.

2 – Typical insitu cast concrete construction within the property.

3 – As above.



4 – View of a typical spalled edge beam/nib.

5 – As above.

6 – A low level external spall.



7 – A spalled edge beam/nib.

8 – As above.
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Conditions and Limitations

1. Access

If we observe evidence to suggest that concealed parts of the structure and 
fabric might be defective or contain hazardous materials, we will advise you 
accordingly and make recommendations for further investigations. 

However, unless otherwise instructed by you, we will not open-up for 
inspection any permanently enclosed or concealed parts of the structure and 
fabric. 

Access to some areas may be restricted or denied.  If we find that our 
inspection has been excessively limited we will advise you accordingly and 
seek your further instructions. 

Our report will list any significant internal and external areas that we are 
unable to inspect.

2. Deleterious Materials

Deleterious materials surveys are carried out by suitably experienced and 
qualified staff.

The sampling regime and inspection will be designed to be representative of 
the materials within the property. The samples taken would represent a 
fraction of the materials present within a property however.

In addition, the sampling and inspection locations will dictated by accessibility, 
practicality and the requirement to minimise occupant disturbance. 

The results provided will relate to those materials/elements tested and 
reported on only.

Therefore there cannot be a guarantee that all potentially deleterious 
materials have been identified.

3. Asbestos Surveys

Asbestos surveys are carried out by experienced P402 qualified staff in 
general accordance with HSE document “Asbestos: The survey guide”.

The survey types available are as follows:

1. Management Survey – Sampling Survey, samples of representative 
suspect materials taken for laboratory analysis.

2. Refurbishment & Demolition Survey – Pre demolition/major 
refurbishment survey.
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In addition we can undertake a pre acquisition/overview – A walk around non 
intrusive survey.

All reasonable efforts will be made to detect asbestos.  It must be recognised 
however, that areas of asbestos may be in inaccessible locations or obscured. 

In addition the inspection locations will be at selected or random spot 
positions (although designed to be representative of the property) only. 

As such no guarantee, regardless of the type of survey, can be given that 
all asbestos materials will be located.

Except where specifically requested, land contamination would not be 
included.

RS will accept no responsibility for claims arising as a consequence of 
exposure of others to asbestos containing materials and accept no liability in 
the situation that asbestos is not identified during a survey.

4. Investigations and Testing

RS will employ techniques and equipment considered appropriate for 
particular investigations. Should it subsequently become clear that additional 
works are required this will be communicated to the client.

RS are therefore unable to guarantee that the results of each and every 
investigation will be completely conclusive but will recommend additional 
works where appropriate.

Any non-destructive testing may be limited by the capabilities of the 
technique/method.

The results of water ingress investigations can result in remedial works being 
proposed in order to eliminate certain details or identified defects.

Water can appear within a building at one location although there is more than 
one source. It must therefore be recognised that additional testing or remedial 
works may therefore be required.

5. Payment Terms

Invoices are issued either at completion of the appointment or, in the case of 
ongoing projects, approximately monthly.

Payment is strictly due within 28 days of the invoice date. 

RS retain the right to charge an interest of 8% above standard base rate on 
overdue accounts.
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6. Obligations

RS will exercise all reasonable skill, care and diligence in the provision of the 
service and act in good faith, but accept neither responsibility nor liability for 
any loss or damage arising from the service.

7. Retention of Title, Copyright and Samples

The Title for all reports, advice, design or material of any kind provided in 
writing or orally is retained until payment for all work has been made in full.

Our report shall be relied upon only by the party to whom the report is 
addressed and only when payment for the report has been made in full.

Copyright on all of the above mentioned is retained permanently unless 
expressly assigned by RS in writing.

Samples or materials may be disposed of after three months unless express 
instructions to the contrary have been given.

8. Costings

The costings for remedial works are estimates only based on observations 
made during the inspection.

They are approximate figures that indicate the general scale of likely costs
only and are not corroborated by tenders from the market.

Except where stated, the costings would not include for VAT, professional 
fees or access provision.
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v) PREVIOUS ENGINEERS SURVEY DRAWINGS 
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High performance fibre reinforced medium 
weight concrete reinstatement mortar 
conforming to the requirements of BS EN 
1504-3 Class R4 

Uses
For the reinstatement of reinforced concrete where low 
permeability characteristics are required and where higher 
compressive strength is a consideration. 

Renderoc HBS has been specifically developed for the 
repair of columns and beams but, because of its relatively 
low fresh wet density, is also suitable for soffit repairs.  

Where compatibility with lower strength concrete is required, 
Renderoc HB30 should be used.

Renderoc HBS is suitable for  repair methods 3.1, 3.3, 4.4, 
7.1, 7.2 as defined by BS EN 1504-3.

Advantages
	 Compatible with concrete of compressive strength 35 - 

60 N/mm²
	 High-build applications possible while maintaining higher 

compressive strengths — fewer cold joints
	 Frequently obviates the need for formwork
	 Polymer-modification provides extremely low permeability 

to water, carbon dioxide and chlorides
	 Shrinkage compensated to provide long-term dimensional 

stability
	 Can be applied quickly and efficiently by wet spraying
	 One component, pre-bagged to overcome site-batched 

variations
	 Contains no chloride admixtures

Description
Renderoc HBS is supplied as a ready to use blend of dry 
powders which requires only the site addition of clean water 
to produce a highly consistent, medium-weight repair mortar. 

It is based on Portland cements, graded aggregates, 
lightweight fillers and chemical additives which provide a 
mortar with good handling characteristics while minimising 
water demand. The low water requirement ensures good 
strength gain and long-term durability.

Renderoc HBS has been specifically engineered for vertical 
and overhead repair work. It can be applied in sections up 
to 40 mm thickness in vertical locations and up to 30 mm 
thickness in overhead locations in a single application  
without the use of formwork. 

Page 1

Thicker sections can be achieved by the use of  formwork or 
can be built up in layers. Deep pockets can sometimes be 
filled in a single application dependent on the configuration 
of the pocket and the volume of exposed reinforcing steel.

Renderoc HBS can be quickly and efficiently applied by 
the wet spray technique. Consult the local Fosroc office for 
further information.

The material should not be applied at less than 10 mm 
thickness.

Standards compliance
Renderoc HBS complies with the classification R4 according 
to EN 1504-3, repair methods 3.1, 3.3, 4.4, 7.1 and 7.2.

C
0370

Fosroc Ltd
Drayton Manor Business Park, Coleshill Road, Tamworth,  B78 3XN, UK

09
DOP: UK9-51  

0370-CPR-0845

Fosroc® Renderoc HBS

EN 1504:3 
Structural and non-structural repair methods 3, 4 and 7

Compressive strength Class R4: > 45 MPa
Chloride ion content < 0.05%
Adhesion strength by pull-
off test

> 2.0 MPa

Thermal compatibility: 
freeze thaw cycling with 
immersion

> 2.0 MPa

Carbonation resistance Pass
Elastic modulus > 20 GPa
Reaction to fire Class A2
Dangerous substances Complies with 5.4

Fosroc® Renderoc HBS constructive solutions

1
CI/SfB: 

July 2014
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constructive solutions

Properties
The following results were obtained at a water : powder ratio of 0.13 and a temperature of 20°C unless otherwise stated.

Test method Standard EN 1504 R4 
Requirement

Result

Compressive Strength EN 12190:1999 > 45 MPa @ 1 Day   20 MPa
@ 28 days 50 MPa

Bond strength by pull off: EN 1542:1999 > 2.0 MPa 2.1 MPa

Chloride ion content: EN 1015-17:2000 < 0.05 % 0.03%

Freeze thaw cycling: EN 13687-1:2002 >  2.0 MPa 2.0 MPa 

Resistance to carbonation dk EN 13295:2005  < ref concrete Complies

Elastic Modulus in Compression EN 13412 >  20 GPa 25 GPa  @ 28 Days

Fire rating EN 13501-1 Class A2 s1 d0 Non-Combustible

Flexural strength BS 6319 Pt 3:1990 - 6.5 MPa @ 28 days

Tensile strength BS 6319 Pt 3:1985 - 2.9 MPa @ 28 days

Setting time BS 4551 Pt 14:1980 - Initial set: 3  hours
Final set: 5 hours

Fresh wet density - Nominally 2000 kg/m3

Build Characteristics hand 
applied
Minimum thickness:
Overhead:
Vertical:

-
-
-

-
-
-

10 mm
Up to 30 mm
Up to 40 mm

Chemical resistance -

The low permeability of Renderoc 
HBS severely retards chemical 

attack in aggressive environments. 
The cured mortar is impermeable 
to acid gases, waterborne chloirde 

ions and oxygen.

Chloride ion ingress EN 13396 - 0.146% after 6 months in 3% NaCl 
solution at 8-10mmm depth

Clarification of property values: The typical properties given above are derived from laboratory  testing. Results derived from 
testing field applied samples may vary.

1
CI/SfB: 

July 2014

Fosroc® Renderoc HBS
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Application instructions

Preparation

* Saw cut the edges of the repair to a depth of at least 10 
mm to provide a square edge. Break out the complete repair 
area to a minimum depth of 10 mm up to the sawn edge.

Clean the surface and remove any dust, unsound or 
contaminated material, plaster, oil, paint, grease, corrosion 
deposits or algae. Where breaking out is not required, 
roughen the surface and remove any laitance by light 
scabbling or abrasive-blasting.

Oil and grease deposits should be removed by steam 
cleaning, detergent scrubbing or the use of a proprietary 
degreaser. The effectiveness of decontamination should 
then be assessed by a pull-off test.

Expose fully any corroded steel in the repair area and 
remove all loose scale and corrosion deposits. Steel should 
be cleaned to a bright condition paying particular attention 
to the back of exposed steel bars. Abrasive-blasting is 
recommended for this process.

Where corrosion has occurred due to the presence of 
chlorides, the steel should be high-pressure washed with 
clean water immediately after abrasive-blasting to remove 
corrosion products from pits and imperfections within its 
surface.

*(Refer to HSE information sheet CIS36 regarding control of 
exposure to construction dust, available at www.hse.gov.uk)

Reinforcing steel priming

Apply one full coat of Nitoprime Zincrich Plus and allow to dry 
before continuing. If any doubt exists about having achieved 
an unbroken coating, a second application should be made 
and, again, allowed to dry before continuing.  

Concrete Priming

The concrete substrate should be saturated surface dry 
immediately before the application of the primer i.e. it should 
be thoroughly saturated with clean water and any residual 
surface water removed prior to applying Renderoc Primer.

Under severe drying conditions repeated soaking may be 
necessary to ensure the substrate is still saturated at the 
time of application of the primer. 

Add 3 parts by volume of Renderoc Primer Part A to 1 part by 
volume Renderoc Primer Part B (4 to 1 by weight) in a clean 
mixing vessel  and mix with a spatula or slow speed drill until 
a homogeneous smooth paste is produced. 
Scrub Renderoc Primer slurry  into the surface. 
Renderoc HBS can be applied immediately to the primed 
surface.  If the primer dries apply another coat of primer 
before continuing.
Open bags of Renderoc Primer Part A should be sealed and 
stored in a dry area.  Use within 14 days. 

In exceptional circumstances, e.g. where a substrate/repair 
barrier is required or where the substrate is water immersed 
or likely to remain permanently damp, Nitobond EP bonding 
aid should be used. Contact the local Fosroc office for further 
information.

Mixing

Care should be taken to ensure that Renderoc HBS is 
thoroughly mixed. A forced-action mixer is essential. Mixing 
in a suitably sized drum using an approved Renderoc Mixing 
Paddle (MR4) in a slow speed (400/500 rpm) heavy-duty drill 
is acceptable for the occasional one-bag mix.
Free-fall mixers must not be used. Mixing of part bags should 
never be attempted.
For normal applications, place 3.25 to 3.5 litres of drinking 
quality water into the mixer. 
With the machine in operation, add one full bag of Renderoc 
HBS and mix, for a minimum of 3 minutes and a maximum of 
5 minutes, until fully homogeneous. 
The  consistency may be adjusted by the addition of small 
amounts of water up to the maximum total water content of 
3.5litres.
Note that the powder must always be added to the water.

Mixing warning

As with other ‘one pack’ repair mortars, Renderoc HBS may 
exhibit satisfactory handling characteristics even though 
inadequately mixed. This will result in a significantly lower 
level of performance or possible failure. It is therefore 
essential that mixing instructions are strictly adhered to with 
particular emphasis on the quantity of water used and the 
time of the mixing operation.

Application

Exposed steel reinforcing bars should be firmly secured to 
prevent movement during application.

Apply the mixed Renderoc HBS by gloved hand or trowel, 
thoroughly compacting onto the primed substrate and 
around exposed reinforcement.

If sagging or slumping occurs the Renderoc HBS should be 
completely removed and reapplied at a reduced thickness to 
a correctly primed substrate.

Build-up

Additional build-up can be achieved by application of multiple 
layers. 

The surface of the intermediate layers should be comb 
scratch-keyed and cured with Nitobond AR. Repriming with 
Renderoc Primer and a further application of Renderoc HBS 
may proceed as soon as this layer has set.

Spray application

Renderoc HBS can be quickly and efficiently applied by the 
wet spray technique. In circumstances where large areas 
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of repair are required, the rapid placement and higher build 
attainable by this method offer economic advantages over 
hand-trowelling. The resultant repair also offers a generally 
more dense compound with enhanced mortar/substrate 
bond characteristics.

For further details on wet spray techniques contact the local 
Fosroc office.

Finishing

Renderoc HBS is finished by striking off with a straight edge 
and closing with a steel float. Wooden or plastic floats, or 
damp sponges, may be used to achieve the desired surface 
texture. The completed surface should not be overworked. 
After spray application, the mortar may need to be ‘cut back’ 
to the required profile using a steel float and then finished 
with damp sponges as described above.

Low temperature working

In cold conditions down to 5°C, the use of warm mixing water 
(up to 30°C) is advisable to accelerate strength development. 
Normal precautions for winter working with cementitious 
materials should then be adopted. The material should not 
be applied when the substrate and/or air temperature is 5°C 
and falling. At 5°C static temperature or at 5°C and rising, the 
application may proceed.

High temperature working

At  ambient temperatures above 35°C, the material should  
be stored in the shade and cool water used for mixing. 

Curing

Renderoc HBS is a cement-based repair mortar. In common 
with all cementitious materials, it must be cured immediately 
after finishing in accordance with good concrete practice. 
The use of Nitobond AR, sprayed on to the surface of the 
finished mortar in a continuous film, is recommended. A 
low pressure atomising sprayer is essential for applying the 
Nitobond AR. Any excessive run-off on verticals or drips on 
soffits should be removed by brush before they harden.

Large areas should be cured as trowelling progresses 
(0.5m2 at a time) without waiting for completion of the entire 
area.

In fast drying conditions, supplementary curing with 
polythene sheeting taped down at the edges must be used. 
In cold conditions, the finished repair must be protected from 
freezing.

Overcoating with protective decorative finishes

Renderoc HBS is extremely durable and will provide long-
term protection to the embedded steel reinforcement within 
the repaired locations. The surrounding parts of the structure 
will  benefit from the application of a barrier/decorative 
coating to limit the advance of chlorides and carbon dioxide, 
bringing them to the same protective standard as the repair 
itself. Fosroc recommend the use of the Dekguard range 
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of protective, anti-carbonation coatings. These products 
provide a decorative and uniform appearance as well as 
protecting areas of the structure which might otherwise be 
at risk from the environment. Dekguard products may be 
applied over the repair area without prior removal of the 
Nitobond AR curing membrane. Other curing membranes 
must be removed prior to the application of Dekguard 
products.

Cleaning

Renderoc HBS and  Renderoc Primer should be removed 
from tools, equipment and mixers with clean water 
immediately after use. Cured material can only be removed 
mechanically.
Clean tools used with Nitoprime Zincrich Plus and Nitobond 
EP  before material cures, using Fosroc Solvent 102.

Estimating

Supply
Renderoc HBS:	 25 kg bags

Nitoprime Zincrich Plus:	 1.9 litre and 800 ml cans

Renderoc Primer:	 20 Kg Part A + 5 litres part B 
Handy pack :	 2.5 litres - 2m2/ litre

Nitobond AR:	 5 and 25 litre drums

Fosroc Solvent 102:	 5 and 25 litre tins

Coverage and yield
Renderoc HBS:		  Approximately 15 litres / 25kg 	

	 bag (approximately 1.5 m² 	
	 at 10 mm thickness)

Nitoprime Zincrich Plus:	 8 m2/litre
Nitobond AR:		  6 - 8 m2/ litre
Renderoc Primer:		  Approximately 13 litres- 2m-2/ litre
Handy pack:		  2.5 litres - 2m2/ litre
Notes: the actual yield per bag of Renderoc HBS will 
depend on the consistency used. The yield will be reduced 
if the material is applied by a spray technique.

Limitations
Renderoc HBS should not be used when the temperature 
is below 5°C and falling. Do not mix part bags. Due to the 
lightweight nature of Renderoc HBS, the product should not 
be used in areas subjected to traffic (in these circumstances, 
Renderoc S should be considered).

Renderoc HBS  should not be exposed to moving water 
during application. Exposure to heavy rainfall prior to the 
final set may result in surface scour. 

If any doubts arise concerning temperature or substrate 
conditions, consult the local Fosroc office.
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Fosroc Limited
Drayton Manor Business Park
Coleshill Road, Tamworth,
Staffordshire B78 3XN. UK

www.fosroc.com

Important note
Fosroc products are guaranteed against defective materials and manufacture and are sold subject to its standard Conditions for  the 
Supply of Goods and Services, copies of which may be obtained on request. Whilst Fosroc endeavours to ensure that any advice, recom-
mendation, specification of information it may give is accurate and correct, it cannot, because it has no direct or continuous control over 
where or how its products are applied, accept any liability either directly or indirectly arising from the use of its products, whether or not in 
accordance with any advice, specification, recommendation of information given by it.

telephone:	 fax:	 email:
+44 0 (1827) 262222	 +44 0 (1827) 262444	 enquiryuk@fosroc.com

Certificate number FM 610

Storage

The product has a shelf life of 12 months from the date of 
manufacture if kept in dry storage in the original, unopened 
bags. If stored at high temperatures and/or high humidity the 
shelf life may be reduced to less than 6 months.

Nitobond AR and Renderoc Primer Part B should be 
protected from frost.

Precautions

Health and safety

For further information refer to the appropriate Safety Data 
Sheets available at www.fosroc.com.

Fire

Renderoc HBS is non-flammable.

Nitoprime Zincrich Plus and Fosroc Solvent 102: are 
flammable. Keep away from sources of ignition. No Smoking. 
In the event of fire, extinguish with CO2 or foam. Do not use 
a water jet

Flash points

Nitoprime Zincrich Plus:	 41°C
Fosroc Solvent 102:		  33°C

Fosroc and Renderoc are trademarks of 
Fosroc International Limited
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High strength, abrasion-resistant epoxy 
reinstatement mortar

Uses

For the fast and permanent reinstatement of concrete, 
particularly where high strength, abrasion-resistance and 
resistance to chemicals is required. The product is designed 
for horizontal use but can be applied vertically, although 
generally in thinner sections. It is ideally suited for acid tanks, 
sea walls, industrial floors and for use as a bedding mortar. 
Nitomortar S can be used for emergency repairs where fast 
strength gain is important. When  properly compacted, the 
mortar is highly impermeable.

In certain instances, Nitomortar S can be used on metal 
substrates. Contact the local Fosroc office for advice in this 
respect.

For fast repairs in vertical and overhead locations where a 
higher-build, lightweight formulation is required, the use of 
Nitomortar HB is recommended.

Advantages

	 High ultimate strength — suitable for structural use
	 Early development of strength minimises disruption
	 Abrasion-resistance — suitable for heavily trafficked areas
	 Highly resistant to a wide range of chemicals
	 Cured product is highly impermeable to water when ‘tight 

trowel’ finished
	 Typically twice as strong as good quality concrete
	 Pre-weighed components ensure consistency

Description

Nitomortar S is based on a high quality solvent-free epoxy 
resin system. The special silica aggregates provide high 
strength and excellent abrasion resistance. Nitomortar S is a 
three-component material supplied in pre-weighed quantities 
ready for on-site mixing and use.

Properties

The following results were obtained at a temperature of 20°C 
unless otherwise specified.

Test method	 Typical result
Compressive strength
(BS 6319, Pt 2):	  70 N/mm² @ 7 days
Flexural strength (BS 6319, Pt 3):	  20 N/mm² @ 7 days
Tensile strength (ASTM C 307):	  10 N/mm² @ 7 days
Compressive modulus
(ASTM C 469):                                   16.2 kN/mm² @ 28 days
Water absorption:	 0.2% (concrete - 5.0%)
Pot life:	 45 minutes @ 20°C
	 20 minutes @ 35°C
Initial hardness:	 24 hours
Full cure:	 7 days
Fresh wet density:	 Approximately 

2015 kg/m³ (fully 
compacted)

Chemical resistance:	 The low permeability 
of Nitomortar S 
retards chemical 
attack in aggressive 
environments

Performance of Nitomortar S blocks continually immersed 
at 20°C:
Citric acid	 10%	 Excellent
Tartaric acid	 10%	 Excellent
Hydrochloric acid	 25%	 Excellent
Sodium hydroxide	 50%	 Excellent
Diesel fuel / petrol	 100%	 Excellent
Sulphuric acid	 10%	 Very good
Sugar solutions	 Saturated	 Very good
Lactic acid	 10%	 Very good
Hydrocarbons	 100%	 Very good
Phosphoric acid	 50%	 Very good
Nitric acid	 10%	 Good
Acetic acid	 5%	 Limited

Fosroc® Nitomortar S constructive solutions
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Fosroc® Nitomortar S

Application instructions

Preparation

Clean the surface and remove any dust, unsound 
material, plaster, oil, paint, grease, corrosion deposits or 
algae. Roughen the surface and remove any laitance by 
light scabbling or grit-blasting. Saw cut or cut back the 
extremities of the repair locations to a depth of at least 
5 mm to avoid feather-edging and to provide a square edge. 
Break out the complete repair area to a minimum depth of 5 
mm up to the sawn edge.

Oil and grease deposits should be removed by steam cleaning, 
detergent scrubbing or the use of a proprietary degreaser. The 
effectiveness of decontamination should then be assessed 
by a pull-off test.

Expose fully any corroded steel in the repair area and remove 
all loose scale and corrosion deposits. Steel should be cleaned 
to a bright condition paying particular attention to the back 
of exposed steel bars. Grit-blasting is recommended for this 
process.

Reinforcing steel priming

The cleaned steel should be coated within 3 hours. Apply one 
full coat of Nitoprime Zincrich Plus and allow to dry before 
continuing. If any doubt exists about having achieved an 
unbroken coating, a second application should be made and, 
again, allowed to dry before continuing.

Substrate priming

Horizontal or damp substrates should be primed using 
Nitoprime 25. Predominantly vertical and metal substrates 
should be primed using Nitoprime 28. In both cases, the 
primer should be mixed in the proportions supplied, adding 
the entire contents of the ‘hardener’ tin to the ‘base’ tin. The 
two components should be thoroughly mixed together for 3 
minutes.

The mixed primer should be scrubbed well into the prepared 
substrate, taking care that all imperfections in the surface are 
properly coated and avoiding ‘puddling’ in depressions. If the 
primer is absorbed within 30 minutes, a second coat should 
be applied before continuing. Nitomortar S can be applied 
as soon as the primer has started to gel but still has surface 
‘tack’. This is normally
between 30 minutes and 4 hours dependent on the ambient 
and substrate temperatures. If the primer cures hard, a
second application must be made before application 
of Nitomortar S. The usable life of the mixed primer is 
approximately 60 minutes at 20°C or 30 minutes at 35°C.

Mixing

Care should be taken to ensure that Nitomortar S is thoroughly 
mixed to produce a fully homogeneous, trowellable mortar.

‘Standard’ packs may be mixed by hand. The ‘hardener’ and 
‘base’ components should be stirred thoroughly in order to 

disperse any settlement before mixing them together. The entire 
contents of the ‘hardener’ and ‘base’ containers should then 
be emptied into the plastic bucket and thoroughly mixed for 3 
minutes. While mixing continuously, the entire bag of aggregate 
should then be added slowly and the three components 
blended together for a further 2 to 3 minutes, ensuring that 
the aggregate is thoroughly wetted out with the mixed resins. 
Under no circumstances should part packs be used.

‘Industrial’ packs must be mixed mechanically. Again, the 
‘hardener’ and ‘base’ components should be stirred thoroughly 
in order to disperse any settlement before mixing them together. 
The entire contents of the ‘hardener’ container should then 
be emptied into the ‘base’ container and thoroughly mixed 
for 3 minutes, then emptied into a forced action mixer of 
adequate capacity (e.g. Daines, Cretangle or Pennine). Add 
the aggregate slowly with the mixer running and continue for 2 
to 3 minutes until all the components are thoroughly blended. 

Under no circumstances should part packs be used.

Application

Apply the mixed Nitomortar S to the prepared substrate 
by wood float, pressing firmly into place to ensure positive 
adhesion and full compaction. Thoroughly compact the mortar 
around any exposed reinforcement. In restricted locations, 
or where exposed reinforcing steel is present, application by 
gloved hands is an acceptable alternative but, in all cases, 
the product must be finished to a tight surface with a steel 
trowel. Nitomortar S can be applied in sections up to 50 mm 
thickness in horizontal locations or up to 6 mm thickness in 
vertical locations in a single application and without the use 
of formwork. Thicker vertical sections may sometimes be 
possible dependent on the profile of the substrate and the 
volume of exposed reinforcing steel but should generally be 
built up in layers.

When larger areas are being rendered, a chequerboard 
application technique is recommended.

Note: the minimum applied thickness of Nitomortar S is 
5 mm.

Build-up

Additional build-up can be achieved by application of multiple 
layers. Exposed steel reinforcing bars should be firmly secured 
to avoid movement during the application
process as this will affect mortar compaction, build and bond.

Where thicker sections are required, the surface of the 
intermediate applications should be scratch-keyed to provide 
a suitable surface for subsequent layers. The application of 
additional layers should follow between 8 and 24 hours (@ 
20°C) after the first application. This time should be reduced 
at higher temperatures. Repriming and a further application 
of Nitomortar S may then proceed.

If sagging occurs during application, the Nitomortar S should 
be completely removed and reapplied at a reduced thickness 
on to the correctly reprimed substrate.
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Finishing

Nitomortar S is finished by the use of a wood float and closed 
with a steel trowel. The completed surface should not be 
overworked.

Low temperature working

Nitoprime 25, Nitoprime 28 and Nitomortar S can be applied 
in cold conditions down to 5°C. The materials should not be 
applied when the substrate and/or air temperature is 5°C and 
falling. At 5°C static temperature or at 5°C and rising, the 
application may proceed.

High temperature working

At ambient temperatures above 35°C, Nitoprime 25, Nitoprime 
28 and Nitomortar S will have shorter pot lives and working 
lives. The materials should be stored in the shade or in an 
air-conditioned environment and should not be applied in 
direct sunlight.

Curing

Unlike cementitious materials Nitomortar S does not require 
curing immediately after finishing, but does require protection 
from rain and wet conditions during the initial 24 hours after 
placement.

Overcoating with protective/decorative finishes

Nitomortar S is extremely durable and resistant to a wide 
range of acids, alkalis and industrial chemicals and will provide 
excellent protection to the concrete and embedded steel 
reinforcement within the repaired locations. The surrounding 
parts of the structure may benefit from the application of a 
protective coating, thus bringing them up to the same protective 
standard as the repair itself. Fosroc recommend the use of the 
Nitocote range of epoxy resin, chemical-resistant, protective 
coatings.

For surrounding areas not subjected to chemical attack or 
physical wear, Fosroc recommend the use of the Dekguard 
range of anti-carbonation, anti-chloride protective coatings. 
These products provide a decorative and uniform appearance 
as well as protecting areas of the structure which might 
otherwise be at risk from the environment.

Nitocote epoxy resin protective coatings should be applied 
within 24 hours. Dekguard products should not be applied 
until the Nitomortar S is at least 3 days old. For further advice, 
consult the local Fosroc office.

Cleaning

Nitoprime Zincrich Plus, Nitoprime 25, Nitoprime 28 and 
Nitomortar S should be removed from tools, equipment and 
mixers with Fosroc Solvent 102 immediately after use.

Estimating

Supply
Nitomortar S:	 5 kg ‘Standard’ packs
	 16 kg ‘Industrial’ packs
Nitoprime Zincrich Plus:	 1.9 litre and 800ml cans
Nitoprime 25:	 0.95 kg ‘Handy’ packs
	 5 kg ‘Industrial’ packs
Nitoprime 28:	 0.45 kg ‘Handy’ packs
	 4.2 kg ‘Industrial’ packs
Fosroc Solvent 102:	 5 and 25 litre tins

Coverage and yield
Nitomortar S:	 2.5 litres / 5 kg ‘Standard’ pack
	 8.0 litres / 16 kg ‘Industrial’ pack
Nitoprime Zincrich Plus:	 8 m²/litre
Nitoprime 25:	 5 m² / 0.95 kg ‘Handy’ pack
	 26 m² / 5 kg ‘Industrial’ pack
Nitoprime 28:	 2.4 m² / 0.45 kg ‘Handy’ pack
	 20 m² / 4.2 kg ‘Industrial’ pack

Notes: the coverage figures for Nitoprime Zincrich Plus and 
Nitoprime 28 are theoretical — due to wastage factors and the 
variety and nature of possible substrates, practical coverage 
figures will be reduced.

Limitations

Nitomortar S should not be used when the temperature 
is below 5°C and falling. Do not mix part packs under 
any circumstances. Nitomortar S should not be used in 
overhead locations — use Nitomortar HB for this purpose. 
Nitomortar S should not be exposed to moving water 
during application. Exposure to heavy rainfall prior to 
the final set will result in surface softening and scour. 
Nitoprime 28 is not a damp tolerant primer. If any doubts arise 
concerning temperature or substrate conditions, consult the 
local Fosroc office.

Storage

Store in dry conditions in the original, unopened bags or packs. 
All products have a shelf life of 18 months at 20°C if kept in a 
dry store in the original, unopened bags or packs.

If stored at high temperatures, the shelf life may be reduced 
to 4 to 6 months.

Fosroc® Nitomortar S
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Fosroc Limited
Drayton Manor Business Park
Coleshill Road, Tamworth,
Staffordshire B78 3TL. UK

www.fosroc.com

telephone:	 fax:	 email:
+44 (0) 1827 262222	 +44 (0) 1827 262444	 enquiryuk@fosroc.com

Important note
Fosroc products are guaranteed against defective materials and manufacture and are sold subject to its standard Conditions for  the 
Supply of Goods and Services, copies of which may be obtained on request. Whilst Fosroc endeavours to ensure that any advice, recom-
mendation, specification of information it may give is accurate and correct, it cannot, because it has no direct or continuous control over 
where or how its products are applied, accept any liability either directly or indirectly arising from the use of its products, whether or not in 
accordance with any advice, specification, recommendation of information given by it.

Fosroc and Nitomortar are trademarks of  
Fosroc International Limited
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Precautions

Health and safety

For further information refer to the appropriate Product Safety 
Data Sheet.

Fire

Nitomortar S is non-flammable.

Nitoprime Zincrich Plus,  Nitoprime 28 and Fosroc Solvent 
102 are flammable. Keep away from sources of ignition. No 
smoking. In the event of fire, extinguish with CO2 or foam. Do 
not use a water jet.

Flash points
Nitoprime Zincrich Plus:	 41°C
Fosroc Solvent 102:		  33°C

Nitoprime 28		  27°C

For further information, refer to the Product Safety Data Sheets. 
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Crack Stitching
A reliable and cost-effective
means of repairing and
stabilising cracked masonry

HeliBar is inserted into HeliBond grout within a cut slot

For full Product Information,
Case Studies and downloadable
Repair Details go to:

www.helifix.co.uk/products/remedial-products/crack-stitching/

Appl icat ions
• Rapid and permanent solution to cracked masonry

• Suitable for all forms of masonry structure

Features
• Fully concealed, non-disruptive repair solution

• More reliable than crack injection methods

• HeliBond cementitious grout is injectable and rapidly
produces high compressive strength

• HeliBars and HeliBond grout combine to create excellent
tensile strength within the masonry

• No additional stresses are introduced during installation

• Masonry remains flexible enough to accommodate
normal building movement

• Tensile loads are redistributed

• Reduces likelihood of further cracking nearby

• Avoids costly and disruptive taking down and rebuilding

Over 100 standard repair specifications

are available online, covering all common

structural faults.

Relevant Repair Details: RDs CS01 to CS14



1. HeliBar to be long enough to extend a minimum of

500mm either side of the crack or 500mm beyond the

outer cracks if two or more adjacent cracks are being

stitched using one rod.

2. Where a crack is less than 500mm from the end of a

wall or an opening, the HeliBar is to be continued for at

least 200mm around the corner and bonded into the

adjoining wall or bent back and fixed into the reveal,

avoiding any DPC.

3. For solid masonry in excess of 300mm thick and in a

cavity wall where both leaves are cracked, the wall must

be crack stitched on both sides.

4. If there is render, this thickness must be added to the

depth of slot. Crack stitching must be installed in the

masonry and never in the render.

5. Ensure the masonry is well wetted or primed to

prevent premature drying of the HeliBond due to rapid

de-watering, especially in hot conditions. Ideally

additional wetting of the slot should be carried out

1 to 2 minutes prior to injecting the HeliBond grout.

6. Do not use HeliBond when the air temperature is

+4°C and falling or apply over ice. In all instances the

slot must be thoroughly damp or primed prior to

injection of the HeliBond grout.

Insta l lat ion
Procedures

The Mille, 1000 Great West Road, Brentford, London  TW8 9DW

Tel: 020 8735 5200 •  Fax: 020 8735 5201 •  email: info@helifix.co.uk

www.helif ix.co.uk April 2014
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Vertical Spacing

depth of slot

Single
skin/
cavity
wall

every 4 – 6 courses, 300 – 450mm

25 – 40 mm25 – 35mm 25 – 40mm
on both sides

Solid masonry

Up to

102.5mm

102.5mm

to 225mm over 225mm

Slot Depth and Spacing

1. Rake out or cut slots into the

horizontal mortar beds, a minimum

of 500mm either side of the crack

4. Using the HeliBar insertion tool,

push one HeliBar into the grout to

obtain good coverage

2. clean out slots and flush with clean

water and thoroughly soak the

substrate within the slot

5. insert a further bead of HeliBond

over the exposed HeliBar, finishing

12mm from the face, and ‘iron’

firmly into the slot using the

HeliBar insertion tool

6. Re-point the mortar bed and make

good the vertical crack with

crackBond te3

3. Using the Helifix Pointing gun,

inject a bead of HeliBond along the

back of the slot

Material: Austenitic stainless steel Grade 304 (1.4301) or 316 (1.4401)

Diameter: 6mm (or 4.5mm for thin mortar joints)

Tensile strength (6mm HeliBar): 10 kN

0.2% Proof stress (6mm HeliBar): 900 N/mm2

Length: To extend 500mm either side of the crack or outer cracks, if more than one

Standard lengths: 1m, 1.5m and 2m – in packs of 10. May be cut to length on site

Height of slot: Full height of mortar bed or approx. 10mm if cut through the masonry unit

Bonding agent: HeliBond cementitious grout. 1 x 3ltr HeliBond = 10 linear metres of crack stitching

Recommended tooling

For cutting slot up to 40mm deep: Twin-bladed cutter with vacuum attachment or angle grinder or hammer and
mortar chisel

For mixing HeliBond grout: 3-jaw-chuck drill with mixing paddle 

For injection of HeliBond into slots: Helifix Pointing Gun CS with mortar nozzle

For smoothing pointing: Standard finger trowel

For inserting HeliBar: HeliBar Insertion Tool

Technical
Speci f icat ions
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