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1 INTRODUCTION 
 
1.1 Up and Under Limited were instructed by Adams Kara Taylor to undertake an 

inspection/investigation of a culvert located beneath North Harrow 
Community Centre. 

 
1.2 A four person confined spaces team attended site and undertook the 

inspection/investigation.  During the works no hazards, associated with air 
quality, were recorded. 

 
1.3 This document details the findings from the inspections, including colour 

photographs and discusses the likely causes/effects of the findings. 
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2 GENERAL DETAILS 
 
 Structure   : Concrete box section culvert   
 Location   : Station Road, North Harrow, London. 
 Date of Inspection  : 11/09/2007 
 Inspection Team  : RH, TH, MT, AW 
 Reported By   : R Hughes 
 Weather   : Fine & dry, approx.15°C 
 
3 STRUCTURAL DETAILS 

 
3.1 The structure is located beneath North Harrow Community Centre, North 

Harrow, London. The extent of the inspection was from Canterbury Road at 
the north of the site to Station road at the southwest. 

 
3.2 The structure comprises of a sequence of cast in situ, reinforced concrete 

boxes, approximately 200mm in thickness, with internal dimensions of 
2000mm in width and 920mm to 1100mm in height 

 
3.3 Access to the culvert was gained from a manhole located in an adjoining 

culvert, approximately 50m from the extent of the survey. Potential access is 
also available via manholes located at each extent of the surveyed area. 

 
3.4 Observations are referenced via a chainage point, taken at the corner formed 

by the intersection of an adjoining culvert, and by the element affected, as 
indicated in the diagram below.  
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4 SCOPE OF WORKS 
 
4.1 To provide a specialist access team with necessary equipment to carry out a 

Principal Inspection of the culvert located below North Harrow Community 
Centre. 

 
4.2 Provide a single copy of our report in our standard digital format in respect of 

the above structure, including the following: 
 

·  Confirmation of internal dimensions 
·  Identify the location, severity and size of any defects.  
·  Propose a programme of repairs with recommended remedial works and give 

indicative costs.  
·  Identify any urgent works and those that would form part of a longer-term 

programme to provide durability 
·  Provide confirmation that works required can be conducted from inside the 

culvert. 
·  Produce a manual for a recommended inspection and maintenance 

programme. 
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5 SUMMARY OF INSPECTION FINDINGS 
 
Below is a summary of the findings noted during the inspection.  Detailed inspection 
findings, in the form of a defect schedule can be found in Appendix B and colour 
photographs can be found in Appendix A of this report. 
 
5.1.1 Circumferential cracks from widths of 2mm to 48mm were noted at 11No. 

locations throughout the culvert. 
Refer to photographs P2, P5, P8, P14, P25, P30, P31, P32, P34, P35, P36, 

P37, P4 and P46. 
 
5.1.2 Circumferential cracks from hairline to 2mm in width were noted at 16 No. 

locations throughout the culvert. 
Refer to photographs P7, P9, P10, P12, P16, P19, P21, P22, P26, P40, P43, 

P44, P45, P47, P51 and P52. 
 
5.1.3 Leeched deposits were noted from the majority of the cracks, although 

particularly from vertical cracks in both the north and south abutments, 
towards the down stream end of the structure. 

 
5.2 Several areas of spalling were noted throughout the structure, typically to the 

soffit, at areas of circumferential cracking. Exposed, corroded reinforcing bars 
were also noted to several of these areas, the largest of which was noted to 
measure 1570mm x 240mm x 130mm, at a chainage of –3.1m. 
Refer to photographs P1.1, P1.2, P14, P23, P25.1, P30, P32, P37, P38, P39, 

P46, P48, P50 and P54. 
 
5.3 Established vegetation growth was noted to extend from an inlet in the north 

abutment at a chainage of 17m. 
Refer to photograph P4. 

 
5.4 2No. 50mm Æ Steel pipes were noted to be protruding vertically through the 

soffit at chainages of –17m and –23.5m. 
Refer to photograph P38. 

 
5.5 Active water seepage was noted to several areas of the culvert, typically 

towards the down stream end, between chainages of –23m and –50m. 
Refer to photographs P32, P34, P36, P42, P43, P46, P52, P53 and P55. 

 
5.6 An area of silt and debris deposits, up to 1.5m in width and 0.2m in depth, was 

noted between chainages of 20m and 25m, adjacent to the south abutment. 
Refer to photograph P6. 

 
5.7 Numerous pipe inlets were noted at various locations throughout the structure. 

No significant discharge was noted from any. 
Refer to photographs P1.2, P4, P13, P36, P39 and P48. 

 
5.8 No indication of sewage was noted within the culvert at the time of the 

inspection. 
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6 DISCUSSION 
 
The structure was found to be in good condition at the time of the inspection. Defects 
noted would not appear to threaten the stability or integrity of the structure in the short 
term. However, several defects were noted which indicate dilapidation is occurring. 
These were found to be uniformly distributed throughout the structure. Therefore, to 
improve durability of the structure minor remedial repairs are recommended. 
 
6.1 The lateral cracks to the full circumference of the culvert have most probably 

occurred over a period of time, due to differential settlement and the lack of 
movement joints.  Due to the sturdy construction of the culvert these cracks 
appear to present no immediate threat to structural integrity. However, the 
presence of cracks also promotes water seepage (as noted in 5.5), and may 
allow vegetation growth through the structure. This is likely to promote further 
degradation, particularly in the form of spalling (as noted in 5.2), which is 
likely to primarily result from the corrosion of concrete reinforcement bars 
caused by exposure to water and air. . This may lead to localised structural 
weakness and loss of integrity in the long term 

 
6.2 Areas of spalling and exposed reinforcing noted throughout the structure 

appeared to present no immediate cause for concern, although further 
degradation is likely to occur, most probably as a result of corrosion to 
concrete reinforcement bars caused by exposure to water and air, as mentioned 
in 6.1. This may lead to localised structural weakness and loss of integrity in 
the long term. 

 
6.3 Established vegetation growth noted to extend from an inlet in the north 

abutment, at a chainage of 17m, showed no evidence of causing internal 
damage to the culvert. However, damage to the exterior of the culvert is 
possible and substantial vegetation growth in the surrounding soil may 
influence foundation stability, potentially contributing to the significant 
circumferential crack noted at a chainage of 16m. Vegetation growth within 
the culvert may also cause the build up of silt and debris, which in the long 
term may lead to a significant reduction in flow capacity. 

 
6.4 The exact purpose of the 50mm Æ Steel pipes found to be protruding through 

the soffit of the structure was unknown at the time of the inspection. They 
appear to cause no immediate cause for concern. However, the areas of 
spalling to the soffit surrounding the pipes, probably caused by the pipes being 
driven into position, are likely to increase in size for reasons mentioned in 6.1 
and 6.2. This may lead to localised structural weakness and loss of integrity in 
the long term. 

 
6.5 Water seepage noted through areas of the abutments appears to present no 

immediate cause for concern at the time of the inspection. These areas do 
however indicate locations of weakness such as cracks, where permeability is 
increased, as shown by the findings. In the long term, water seepage through 
the structure is likely to cause further structural degradation, most likely in the 
form of spalling, as discussed in 6.1. 
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6.6 The build up of silt and debris noted between chainages of 20m and 25m 
appeared to have a negligible affect on the flow of water through the culvert at 
the time of the inspection. However, the partial channel obstruction is likely to 
promote the further deposition of silt and debris, which in the long term may 
lead to a significant reduction in flow capacity. 
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7 RECOMMENDATIONS 
 
Consideration should be given to the following recommendations in light of the 
findings to further increase the potential service life of the structure. 
 
Indicative cost estimates for each of the recommended actions are also provided. This 
should be considered current at the time of issue and are subject to change in the 
future. 
 
7.1 Inspection programme: 

·  Perform a detailed inspection to regularly monitor the structure for 
further degradation at intervals of no more than two years. 

·  Inspect the structure immediately after any works, which may apply 
significant additional loadings to the structure, such as heavy plant 
movement, piling, etc.  

·  Compare periodic findings to establish rate of decay and prioritise 
necessary remedial works. 

 
Each Inspection cost estimate      £ 3,900 

 
7.2 Maintenance programme: 

Undertake regular maintenance works at same intervals as inspection.  This to 
include, clearing and rodding any inlets, cutting back vegetation and removing 
debris and silt from the invert. 

 
Estimate based on extent of works day rate       £1,500 

 
7.3 Seal cracks greater than 2mm in width with a mastic or chemical resin 

compound. Where reinforcing bars are exposed, remove evidence of corrosion 
and apply a corrosion inhibitor. 
Remedial works cost estimate:     £ 5,000 

 
As this recommendation is not urgent it should form part of a longer-term 
programme to improve durability. Rate of further decay at these areas should 
first be established to determine if this action is necessary or appropriate. 

 
7.4 Repair large areas of spalling to the soffit. Remove loose material and 

corrosion to reinforcing bars, apply a corrosion inhibitor and apply repair 
material to area. 

 
Remedial works cost estimate:     £15,000 

 
As this recommendation is not urgent it should form part of a longer-term 
programme to improve durability. Rate of further decay at these areas should 
first be established to determine if this action is necessary or appropriate. 
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General view showing an area of spalling to the soffit of the culvert at a chainage of 
3m. 

 
 

 
 

Detailed view showing an area of spalling and an inlet in the soffit of the culvert at a 
chainage of 3m. 

P1.1 

P1.2 
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View showing a lateral crack to the soffit of the culvert, 2mm in width at a chainage 
of 4m. 

 
 

 
 

View showing an area of corrosion to a soffit reinforcing bar, at a chainage of 15m. 

P2 

P3 
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General view showing tree root growth into the culvert via an inlet at a chainage of 
17m. 

 
 

 
 

View showing an area of circumferential cracking at a chainage of 16m. 

P4 

P5 
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View showing debris/silt build up to the invert of the culvert between chainages of 
20m to 25m. 

 
 

 
 

View showing an area of circumferential cracking at a chainage of 22.5m. 

P6 

P7 
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View showing an area of circumferential cracking at a chainage of 24.2m. 
 
 
 

 
 

View showing an area of circumferential cracking at a chainage of 24.2m. 

P8.1 

P8.2 
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View showing an area of circumferential cracking at a chainage of 26.7m. 
 
 
 

 
 

View showing an area of circumferential cracking at a chainage of 29m. 

P9 

P10 
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View showing an area of cracking at a chainage of 29.8m. 
 
 
 

 
 

View showing an area of circumferential cracking at a chainage of 31.5m. 

P11 

P12 
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General view showing a blocked 120Æ clay inlet at a chainage of 33m. 
 
 
 

 
 

View showing an area of cracking at a chainage of 33.5m. 

P13 

P14.1 



Inspection  Har row Culver t 

3209/HCS/September  2007 - Issue 1  Up and Under  L imited 
 

 
 

View showing spalling at an area of cracking, at a chainage of 33.5m. 
 
 
 

 
 

View showing a diagonal hairline crack to the left hand side abutment at a chainage of 
34.5m. 

P14.2 

P15 
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View showing an area of cracking at a chainage of 35m. 
 
 
 

 
 

View showing an area of circumferential cracking at a chainage of 35m. 

P16.1 

P16.2 
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View showing an area of exposed aggregate to an area of the soffit measuring 
approximately 1000Æ. 

 
 

 
 

General view showing the manhole at a chainage of 49m. 

P17 

P18 
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View showing an area of cracking at a chainage of 41m. 
 
 
 

 
 

View showing an area of honeycombing to the soffit, at a chainage of 44m. 

P19 

P20 
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View showing an area of circumferential cracking at a chainage of 35m. 
 
 
 

 
 

View showing an area of circumferential cracking at a chainage of 49.2m. 

P21 

P22 
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View showing an area of spalling and corroded, exposed reinforcing to the soffit, at a 
chainage of 48.5m 

 
 

 
 

View showing an area of active water seepage and leached deposits to the soffit, at a 
chainage of 0.5m. 

P23 

P24 
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View showing an area of spalling adjacent a circumferential crack at a chainage of –
3.1m 

 
 

 
 

Detailed view showing lateral cracking to the soffit, extending vertically down at the 
abutment, at a chainage of –3.1m. 

P25.1 

P25.2 
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View showing an area of cracking and leached deposits at a chainage of –6.5m. 
 
 
 

 
 

General view showing an area of leached deposits to the invert, at a chainage of –
12.5m. 

P26 

P27 
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View showing an area of leached deposits to the abutment at a chainage of –13.5m. 
 
 
 

 
 

General view showing the culvert looking down stream from a chainage of 
approximately –5m. 

P28 

P29 
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View showing a circumferential crack and an area of spalling to the soffit at a 
chainage of –14m. 

 
 

 
 

Detailed view showing an area of spalling to the soffit at a chainage of –14m. 

P30 

P31 
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General view showing a circumferential crack and active water seepage at a chainage 
of -17m. 

 
 

 
 

View showing an area of corroded, exposed reinforcing to the soffit at a chainage of –
16.5m to –17m. 

P32 

P33 
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General view showing a circumferential crack and active water seepage at a chainage 
of -21m. 

 
 

 
 

General view showing a circumferential crack and active water seepage at a chainage 
of -22m. 

P34 

P35 



Inspection  Har row Culver t 

3209/HCS/September  2007 - Issue 1  Up and Under  L imited 
 

 
 

View showing a circumferential crack and active water seepage at a chainage of -
23m. 

 
 

 
 

View showing a circumferential crack and spalling to the soffit at a chainage of –23m 

P36 

P37 
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View showing a steel pipe protruding through the soffit at a chainage of –23.5m 
 
 
 

 
 

View showing a clay pipe inlet surrounded by an area of spalling at a chainage of –
25m. 

P38 

P39 
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View showing a circumferential crack and leached deposits at a chainage of –25.4m. 
 
 
 

 
 

View showing a void and silt deposits to the abutment at a chainage of –25.5m. 

P40 

P41 
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View showing a circumferential crack, minor active water seepage and leeched 
deposits at a chainage of –27.5m. 

 
 

 
 

View showing a circumferential crack and active water seepage at a chainage of –
28.5m. 

P42 

P43 
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View showing a circumferential crack and leeched deposits at a chainage of –30.5m. 
 
 
 

 
 

View showing a circumferential crack and leeched deposits at a chainage of –33.5m 

P44 

P45 
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View showing a circumferential crack, minor active water seepage and leeched 
deposits at a chainage of –36m. 

 
 

 
 

View showing minor leeched deposits to a hairline crack at the soffit, at a chainage of 
–38m. 

P46 

P47 
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View showing an area of spalling surrounding a 100Æ inlet at a chainage of –40m. 
 
 
 

 
 

View showing minor leeched deposits at a hairline crack, at a chainage of –41m. 

P48 

P49 
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View showing an area of spalling to the soffit at a chainage of –41.5m 
 
 
 

 
 

View showing minor leeched deposits to a hairline crack at the soffit, at a chainage of 
–42m. 

P50 

P51 
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View showing a circumferential crack and active water seepage at a chainage of –
46m. 

 
 

 
 

View showing a circumferential crack and active water seepage at a chainage of –
46m. 

P52.1 

P52.2 
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View showing active water seepage at areas of cracking to the abutment at a chainage 
of –47m. 

 
 

 
 

View showing an area of spalling to the soffit at a chainage of –47m. 

P53 

P54 
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View showing active water seepage to areas of the abutment between chainage of –
47m and –50m. 

 
 

P55 
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*Abbreviations used:  NA =North Abutment  SA=South Abutment 

Chainage 
(m) 

Position of 
Observation 

 

Observation 
(All dimensions in mm unless stated 

otherwise) 

 
Photo 

Number   
 

0.5 Soffit Leeched deposits & minor active water seepage 
to area of 920x1100. P24 

3 SA Inlet 100Ø clay pipe.  

3 Soffit Area of spall measuring 500x480x60, plastic 
inlet 120Ø & corrosion to exposed re-bar. 

P1.1, 
P1.2 

4 Soffit, NA, SA Lateral crack to full width of soffit and height of 
abutments, typically 2 in width. P2 

15 Soffit 
Corrosion staining and area of corroded 

reinforcing bar measuring 380x20. P3 

15-17 Invert, NA Tree root growth through inlet. P4 

16 
Soffit, NA, 
SA, invert 

Cracking to full circumference of culvert. Crack 
measures 42 and 10 in width on left and right 

hand sides respectively. 
P5 

20-25 Invert, SA Silt and debris 1500 wide x 200 deep. P6 

22.5 Soffit, NA, SA Crack hairline to 0.5 + leeched deposits. P7 

24.2 
Soffit, NA, 
SA, invert 

Crack to full circumference of culvert 5-20 in 
width. 

P8.1, 
P8.2 

26.7 Soffit, NA, SA 
Lateral crack extending across full width of 
soffit and down abutments, hairline to1.5 in 
width. Minor leeched deposits from crack. 

P9 

29 Soffit, NA, SA 
Lateral crack extending across full width of 
soffit and down abutments, hairline to1.5 in 
width. Minor leeched deposits from crack. 

P10 

29.8 NA Vertical crack 680x0.8. P11 

31.5 Soffit, NA, SA Lateral crack extending across full width of 
soffit and down abutments, hairline to1 in width P12 

33 NA Clay pipe inlet, 120Ø, 100% blocked by silt. P13 

33.5 Soffit, NA, 
SA, invert 

Crack to full circumference typically measuring 
25 in width. Spalling to soffit measuring 

120x2000x70 

P14.1, 
P14.2 

34.5 NA Diagonal crack 740 x hairline. Minor leeched 
deposits from crack P15 

35 Soffit, SA 
Hairline crack to full width of soffit, extending 
200mm down south abutment. Minor leeched 

deposits from crack. 

P16.1, 
P16.2 

35.5-36.5 Soffit 
Area of exposed aggregate noted to area of soffit 

measuring approximately 1000Ø. P17 
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40 NA 
100Ø clay pipe inlet, 50% blocked. No water 

seepage.  

41 Soffit, NA, SA 

Lateral crack of up to 2 in width, extending 
across the full width of the soffit and vertically, 
hairline in width approximately half way down 

abutments. 

P19 

44 Soffit Area of honeycombing noted centrally located in 
the soffit, 100Ø x 12 deep. P20 

46.5 Soffit, SA 

Lateral crack extending across full width of 
soffit and vertically down the south abutment, 
hairline in width. Minor leeched deposits from 

crack. 

P21 

48.5 Soffit 
Spalling to area at left hand side of soffit 

measuring 130x280x20 + corroded exposed re-
bar.  

P23 

49 Soffit 
Manhole measuring 560x560, located at the 

north abutment.  

49.2 Soffit, SA 

Lateral crack extending across full width of 
soffit and vertically down the south abutment, 
hairline in width. Minor leeched deposits from 

crack. 

P22 

-3.1 Soffit, SA, 
NA, invert 

Crack to full circumference of culvert, typically 
48 at SA, 30 at soffit, 2 at NA. Spall to soffit 

measuring 1570x240x130. 

P25.1, 
P25.2 

-6.5 Soffit, SA, NA 

Lateral crack extending across full width of 
soffit and approximately half way down 
abutments, hairline to1.5 in width. Minor 

leeched deposits from crack 

P26 

-12.5 Invert Leeched deposits noted to the left hand side of 
the invert, area measures 500Ø. P27 

-13.5 SA Leeched deposits to area of 150x300. P28 

-14 Soffit, SA, 
NA, invert 

Crack to full circumference of culvert, typically 
2 in width. Area of spalling and corroded 

exposed re-bar measuring 680x90x20 noted to 
the soffit. 

P30, P31 

-17 Soffit Steel pipe of 50Ø protruding through soffit. 
Spalling around pipe 300x200x50.  

-16.5-17 Soffit 
Corrosion noted to 5No. exposed reinforcing 

bars to area of 500Ø. P32, P33 

-17 
Soffit, SA, 
NA, invert 

Crack to full circumference of culvert hairline in 
width at the SA, 2.5 at the NA. Active water 

seepage noted to NA, spalling to soffit 
measuring 130x80x30 with corroded, exposed 

re-bar. 

P32 

-21-22 Soffit, SA, 
NA, invert 

Crack to full circumference of culvert. Hairline 
in width to SA, up to 30 at NA. Active water 

seepage and leeched deposits from crack at SA. 
Spalling to area of 90x360x40 in soffit. 

P34, P35 
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-23 Soffit, SA, 
NA, invert 

Crack to full circumference typically measuring 
2 in width, leeched deposits at SA. Spalling up to 

200 in width full width of soffit. 150Ø inlet at 
NA, 100% blocked with debris. Minor active 

water seepage noted from inlet. 

P36, P37 

-23.5 Soffit 
Steel pipe protruding through soffit, spalling and 

exposed re-bar to area of 350Øx80. P38 

-25 NA 
Clay pipe inlet of130Ø, spalling around pipe 

measuring 440x580x200. P39 

-25.4 Soffit, SA, NA 
Lateral crack extending across full width of 

soffit and vertically down the abutments, hairline 
in width. Minor leeched deposits from crack. 

P40 

-25.5 SA/Soffit 
Void noted at SA/soffit intersection, measuring 
240x180xfull depth of concrete (approx. 300). 

Silt deposits noted from void. 
P41 

-27.5 Soffit, SA, NA 

Lateral crack extending across full width of 
soffit and vertically down the abutments, hairline 

to 3 in width. Leeched deposits from crack. 
Active water seepage noted at left hand side. 

P42 

-28.5 Soffit, SA, NA 

Lateral crack extending across full width of 
soffit and vertically down the abutments, hairline 

to 5 in width. Leeched deposits from crack. 
Minor active water seepage noted at left hand 

side 

P43 

-30.5 Soffit, SA, NA 
Lateral crack extending across full width of 

soffit and vertically down the abutments, hairline 
in width. Leeched deposits from crack. 

P44 

-33.5 Soffit, SA, NA 
Lateral crack extending across full width of 

soffit and vertically down the abutments, hairline 
in width. Leeched deposits from crack. 

P45 

-36 Soffit, SA, 
NA, invert 

Crack to full circumference of culvert, typically 
5 in width. Area of spalling measuring 160 x 460 

x 60 noted to the soffit. Active water seepage 
noted at left hand side 

P46 

-38 Soffit Lateral hairline crack and leeched deposits noted 
to full width of soffit. P47 

-40 SA 100Ø inlet, spalling around inlet 390x240. P48 

-41 Soffit, SA, NA 
Lateral crack extending across full width of 

soffit and vertically down the abutments, hairline 
in width. Leeched deposits from crack. 

P49 

-41.5 Soffit Spalling to area measuring 230x200x90 at left 
hand side of soffit. P50 

-42 Soffit 
Lateral hairline crack and leeched deposits 

across full width of soffit. P51 

-46 Soffit, SA, NA 

Lateral crack extending across full width of 
soffit and vertically down the abutments, hairline 

to 0.2 in width. Leeched deposits from crack. 
Active water seepage from crack at SA. 

P52.1, 
P52.2 
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-47 Soffit, SA, 
NA, Invert 

Crack to full circumference of culvert, typically 
4 in width. Spalling to soffit at crack, 60 x full 

width of culvert. Active water seepage to SA and 
NA. 

53 

47 Soffit Area of spalling measuring 320 x 200 x 40. P54 

-47-50 SA Leeched deposits and active water seepage noted 
to lower area of SA. P55 

-49 Soffit, SA 
Manhole 600x640. Soffit 300 wide and 4no. 

courses of bricks deep.  

 
 


