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Company Report Title Date / Reference 

 Structural Report on the Middle Terrace 1983 

Stantec Madeira Drive Terraces Special 
Inspection 

March 2021 

HOP Consulting Brighton Seafront Railings Assessment January 2001 

HOP Consulting Brighton Seafront Railings Assessment – 
Report No.2 Supplementary 

September 2001 

Brighton & Hove City Council Listed Building Consent BH2022/02578 

Brighton & Hove City Council Grant of Planning Permission BH2022/02577 
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APPENDIX B – Tensile Test Results Cast Iron 

  















1 of 1:Page

31-Mar-23:Test Date

1:Issue No

0052319/001/E1:Report No

-:Inc Rel Note

-:W/O No

48924:Order No

Peter Palmer:FAO

Samson Road
Hermitage Industrial Estate
Coalville
Leicester
LE67 3FP

CAST IRON WELDING SERVICES LTD:Customer

CERTIFICATE OF TEST

intertek.com

ndt@intertek.com

+44 1332 275820Tel

99 Victory Road
Derby
DE24 8EL

NDT Services Limited

Factual Report:Acceptance Standard

BS EN ISO 6892-1:2019:Specification/Procedure
-Serial No: WO No: 35293:Batch/Cast No

Cast Iron:Material
1:Quantity
-:Other Info
Tensile Test:Description
Tensiles 1 to 12:Identification

Cert Comment :Gavin StevenInspector Name :

Rm/Rp 10 N/mm². Z 1%. A 0.5%UNC ±  :A24:Test Rate

Gauge Length :2570:Plant No

23 °CTemperature :Round:Type
MCP64 / MCP76Procedure :BS EN ISO 6892-1:2019Specification :Tensile Test

StatusComments (%) (%)to Tensile(MPa)AreaDiameterSample Details

Reduction
of area

ElongationRatio of
Yield

Tensile
Strength

Proof Stress
(MPa)

Dimensions
(mm)

Results

N/A----161--79.5010.06T1

N/A----176--80.2910.11T2

N/A----158--78.8610.02T3

N/A----155--78.5510.00T4

N/A----147--80.4510.12T5

N/A----142--78.8610.02T6

N/A----154--78.8610.02T7

N/A----175--79.6510.07T8

N/A----165--76.379.86T9

N/A----142--79.1810.04T10

N/A----158--79.5010.06T11

N/A----159--22.235.32T12

Comments

Tested in accordance with clients order requirements.

Unless otherwise stated, statements of conformity were made using the decision rule of ‘simple acceptance’.
The reported expanded uncertainty (U) is based on a standard uncertainty multiplied by a coverage factor of K=2, providing a level of confidence of approximately 95%

Gavin Steven31-Mar-23Issue Date:

ndt services limitedFor

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT APPROVAL OF NDT SERVICES LTD. RESULTS RELATE ONLY TO THE ITEMS TESTED

Registered office: Academy Place, 1-9 Brook Street, Brentwood, Essex, CM14 5NQ
Registered in England and Wales. Registered No. 1997290
NDT Services Ltd is an Intertek company
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APPENDIX C – Extract of Historical Steelwork Handbook 
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APPENDIX D – Truss Sensitivity Analysis Summary  
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Applied Live Load (kN/m²)

Tensile Stresses in Diagonal Strut (Governing)
(varying applied Live Load)   

HOP determined tensile stresses considering existing arrangement

HOP determined tensile stresses considering new lightweight aggregate RC deck

Interpolated Mann Williams Modelling*

*(interpolated from Tensile Stress of 23.12 
N/mm² when applied live load = 5 kN/m²

Safe Working Capacity of SG Cast Iron in the region of 215 N/mm² 
(considered very safe as eliminates brittle failure mode)

Lattice Truss considered unsafe

Lattice Truss likely to fail

Lattice Truss considered safe

Conservation Compendium recommended safe working load of 24kN/mm² supported 
by site specific tensile testing (with standard deviation confidence test)

Permissable Tensile Stress of 46N/mm² as recommended in BD21/01 and used for preliminary cast iron assessment

3.9 kN/m² = Minimum
Recommended Live Load for 

Assessment as stated in BD21/01 
and agreed between AMEY 

Engineers and BHCC in 2013 

5.0 kN/m² =  
Well-
established 
standard 
live load for 
asessment 
and design

12719-06 
Maderia Terrace Restoration

LRS/NJH
08.06.23
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APPENDIX E– Iron reuse flow diagram 
 
 
  



12719-06 Rev:1
(26/07/2023)(START)

Iron or Steelwork element 
recovered secure storage 

for assessment

Level 1 Assessment (Visual on site) 
Undertake close visual inspection and 

assessment. Identify significant structural 
defects, e.g. holes, fractures, casting 

defects, loss of section, necking details to 
be recorded on field sheets. Component 

weighed on site and tested with hand held 
magnet to differentiate iron from 

aluminium.

Re-Purpose
(non-structural)*

Consider alternative usages 
such as exhibiting in local 
museum or incorporation 

into future landscaping 
works, eg sculptures, deck 

furniture etc.

Process element to enable 
Level 2 Assessment (Engineering 

Appraisal)
Remove surface finishes and corrosion by 
mechanical cleaning. Undertake magnetic 
particle inspection, metallic composition 

tensile and compressive testing.

Level 3 Engineering Appraisal
Update engineering assessment to 

determine if suitable for reuse

Re-Purpose (structural)*
e.g. cut down and reuse suitable 

sections of the element
Continue to ‘Refurbishment’

(Level 1 Assessment)

Process element to enable 
Level 4 Works (Repair)

Complete any required structural repairs 
e.g. gas fusion welding and check the 

condition. Further visual inspection may be 
required. Reinstate protective coating and 
complete workmanship inspection. All by 

specialist cat iron repair contractor.

Level 5 Assessment
Complete physical load test. Physical load 
test of component to full working load to 

ratify previous levels of assessment.

Disposal*
Suitable disposal off site

Reuse as stock
Element stored as 

stock to be 
reinstated during 

refurbishment 
works

Dispose*
Element sold as 

historical 
artefact

Reuse as stock
Element stored as 

stock to be 
reinstated during 

refurbishment 
works

Pass Level 1 Assessment?
Is the element suitable for 

Level 2 Assessment

Pass Level 3 Assessment?
Is the element suitable for 

Level 4 Assessment

Satisfactory Level 4 Works 
Assessment?

Is the element suitable for 
Reinstatement

Level 4 Works Assessment?
Does the element have 

capacity to support including 
loading (actions)

Stage 2a
Where element has failed 
Stage 2 assessment, can it 
be incorporated elsewhere 

in the scheme?
No

Yes

Yes

No No

Yes

* Prior to removal from site all elements should be photographed and recorded as part of a 
   Historical Building Record.
** For example, has a satisfactory dry film paint thickness been achieved and specialist cast iron 

repair contractors QA to achieve warrantee.

No

Yes
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APPENDIX F – Historical Defects Log 
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APPENDIX G – Balustrade Assessment 
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PROJECT: 
 Project No:  12719-6 
 Madeira Terraces 

Site Visit No: 14 
SUBJECT: 

Visit to Cast Iron Welding Services to review Grit Blasting Trail 
Date of Visit: 2nd May 2023 Arrival Time: 10.30 

Record prepared by: Nigel Hosker Departure Time: 15.30 

Weather conditions: Generally dry and sunny 

 

Site visited by:  Nigel Hosker (NJH) Representing: HOP Consulting Limited (HOP) 

Visitor accompanied by: Neil King (NK) – Purcell; Lian Harter (LH) – Purcell; Ian Graham (IG) - B&HCC 

CIWS Hosted the visit at their Offices and other facilities. 

 
The purpose of the visit was to visit Cast Iron Welding services yard to meet the team and review grit blasting of 
components already received to their yard. Those from the project team included, Neil King, Nigel Hosker, Lian 
Harter, Ian Graham. 
 
We met briefly in CIWS office and discussed the work that has already been done on processing data logs, logging 
of artifacts and tracking of components. We discussed what likely testing and inspection processes might be involved 
and what testing is completed for other Cast Iron Bridge components that CIWS deal with for other Authorities.  
 
We then relocated to the workshop at a different site where CIWS kindly explained the fusion welding and repair 
process in general terms and we looked specifically at components from the Terraces that are works in hand.  
  

 
Photograph 1 indicating metal tags used to identify artifacts. 
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It is proposed all artifacts are tagged with metal tags with a unique referencing such that artifacts would be auditable 
[1]. 
 

  
Photograph 2, indicating fusion welding process where component is locally heated and insulated then welded with 
oxyacetylene touch electrode and flux. CIWS noted the important of matching the grade of cast iron the parent metal 
metallurgy which is informed by sampling in their yard.  
 
We discussed general casting defects and CIWS a fair amount of their work involves remedial works to new castings 
that have failed quality assurance checks. An example of a casting defect to a new casting is indicated in Photograph 
3 which it is understood once remedied meets the components full specification.  

 
Photograph 3, indicating an example of a casting defect in a new casting that was to be remedied by fusion welding 
to achieve full specification.  
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 We moved to look at one of the two spandrel panels that had already been prepared and grit blasted ready for 
detailed visual inspection and inspection by Magnetic Particle Inspection (MPI).  
 

 
Photograph 4, indicating 1 of 2 grit blasted spandrel panels awaiting inspection and non-destructive testing on the 
bench. Note the spandrel has been painted white in preparation for MPI inspection. In general, the grit blasting 
process had removed many years of paint layers and the intricate detailing and features of the original casting were 
far more evident.    
 
At the time of the visit a CIWS operative was conducting MPI inspection to the half spandrel. Briefly this involves 
painting it white to provide better visual definition than the application of a ferrous partial spray. The component is 
then magnetised by electromagnet. Where a surface / near surface discontinuity exists the magnetic flux leaks and 
hence ferrous particles tend to align which can be seen visually on the white background indicating the presence of 
a defect. The defect is then marked up for further processing / repair. 
 
At the time of the visit 7 defects had been identified to the half spandrel being inspected. NH asked if any were 
associated with bolt hole initiation corrosion. CIWS operative confirmed that none of the defects found had initiated 
at bolt holes. Later photographs indicate some of the more significant defects identified.  
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Photograph 5 indicating fracture to spandrel haunch zone note does not initiate or propagate to a bolt hole.  
 

 
Photograph 6, indicating fracture to key stone (voussoir) bottom note the residual key stone component had not 
become free from the grit blasting preparation. This was investigated and it was found that the keystone section 
was extensively corroded, seized and partly fused into the groove in which it locates. CIWS operative managed to 
carefully tap this out with mallet and chisel exposing the original casting grove. 
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Photograph 7 indicating fracture to keystone top.  
 

 
Photograph 8, extracted section of keystone that had fused with the locating grove, note the shiny fracture surface 
perhaps an indication graphitic corrosion.  
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Photograph 9, indicating fracture to spandrel haunch at the location where section properties curtail abruptly likely 
a stress concentration. 

 
Photograph 10, seized bolt to corbel / spandrel connection. Bolt could not be readily removed without heat. 
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Photograph 11, indicating 2nd spandrel half which had not been grit blasted at the time of the visit though a significant 
full depth fracture was noted to the haunch propagating full depth through the entire shoulder of the spandrel. No 
bolt holes in the vicinity of the fracture. 
 

 
Photograph 12, infill panel after grit blasting during MPI inspection.  
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Photograph 13, indicating bottom corner of balustrade infill, note historical in situ attempts have been made to weld 
the panel forming an ad hock repair. Weld quality was of poor quality. It is likely this was done to counter the 
balustrade panel joints which are generally reported to open up.  

 
Photograph 14 & 15, indicating the balustrade infill panel at its junction with standard. Note the necing of the section 
left (no necking approx. 12mm) and right (necking 7mm).  
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Photograph 16 & 17, indicating blow hole / casting defect to balustrade infill at 1/3 span of 1 of 2 transoms. The hole 
was probed with a screwdriver and found to be ‘lobster pot’ shaped as indicated by the orientation of the screwdriver. 
Hole depth was measured as 20mm with overall section of 35mm hence this is a significant defect resulting in a 
localise reduction in iron thickness of 15mm. CIWS are to prepare and expose the defect to establish significance. 
We discussed how this could be the located where molten iron entered the patten and hence all to mindful that this 
could be a consistent defect if this was how it was caused.   
  
Distribution: Katie Gutcher, Ian Graham, Abigail Hone, Katharine Pearce, Lian Harter, Lily Stephenson 

Date issued: 3rd May 2023 

 
Notes to Recipients 
This record is HOP Consulting Limited’s understanding of the visit and intended actions arising therefrom. Your 
agreement that this is a true record of the visit will be assumed unless comments to the contrary are received in 
writing within five days of receipt of this record. 
HOP site visits relate specifically to those matters covered and not part of works supervision.  Any site checks are 
for the sole purpose of ensuring that the broad design intent is being complied with. 
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