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1. Introduction 
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2. Summary 
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3. Assessment Status of Structure 
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4. Proposed Action 
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5. Interim Measures 
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6. Risk Assessment 
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Appendix A. Management Process 
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Appendix B. Retaining Wall General Inspection Form 



 

 

Retaining Wall Inspection Proforma                                                             Version: July 2004 

        Superficial   x   General       Principal        Special  Form   1   of   1   for this wall 

Wall Name: Chocolate Path Retaining Wall  Wall Ref.    Section B: Ch 81m to 298m Road Ref/No.   Cumberland Road 

District: Bristol Map Ref.   ST57SE O.S.E:    357434 O.S.N:    172110 

Panel    1     of     1 
Retained 
Height (m) 

Max. 5.2m Ave. 3.2m Wall/Panel Length (m): 217m Retaining Wall Code: 

All above ground elements inspected:  Y Photographs?   Y Structural Form 
Table G.14 

R1 

Number of construction forms in wall/panel length:     1 Material 
Table G.15 

RC 

Set No Element Description S Ex Def W P Cost Comments/Remarks 

W
a

ll
 

E
le

m
e

n
ts

 1 Foundations 4 C 6.6 K TBC TBC 1) Settlement and rotation of structure due to assumed slip 
circle failure. 
2) & 4) Poor condition. The retaining wall has undergone 
significant settlement and rotation between 140m – 210m 
due to assumed slip circle failure. Multiple defects. 

2 
Retaining Wall 

Primary 4 C M K TBC TBC 

3 Secondary       

4 Parapet Beam/Plinth      Item 2 

D
u

ra
b

il
it

y
 

E
le

m
e

n
ts

 5 Drainage 2 D 8.1 Z C £5000 5) Condition unknown – assume some blockages. 
6) None present 
8) The paint coatings to the river parapet (5D) and railway 
railings (5E) have failed resulting in surface corrosion 
throughout. 

6 Movement/Expansion Joints       

7 Surface finishes: wall       

8 Surface finishes: handrail/parapet 5 E 4.1 K C Item 9 

S
a

fe
ty

 
E

le
m

e
n

ts
 9 Handrails/parapets/safety fences 4 C M K C £43000 9) Corroded fixing to rails. Major deformation due to slip 

circle. Severe corrosion to several posts. Surface 
corrosion throughout. 
10) Recently resurfaced. Good condition with no apparent 
defects. 
12) Major settlement and undulations between Ch140 – 
170m. 

10 
Carriageway 

Top of Wall 1 A 9.1 - E - 

11 Foot of Wall       

12 
Footway/Verge 

Top of Wall 5 C 9.1    

13 Foot of Wall       

O
th

e
r 

E
le

m
e

n
ts

 14 
Embankments 

Top of Wall 4 D 11.1 K C TBC 14) Tension cracks and significant undulation of footpath 
indicate a major slip/settlement. 
15) There are no obvious signs of deformation or slips 
within the silt at the toe, but these would tend to be 
smoothed out by the varying tide. 
 

15 Foot of Wall 1 A 11.1 - E - 

16 Invert/river bed 1 A 7.1 - E - 

17 Aprons       

A
n

c
il

la
ry

 
E

le
m

e
n

ts
 

18 Signs       
16) No disruption to flow. No scour to the retaining wall. 
20) Not inspected. No apparent defects. 
21) Major settlement between Ch147 – 195m. Area has 
been tarmacked over but now has a 50mm wide tension 
crack with a 100mm vertical step (assumed slip circle).  

19 Lighting       

20 Services       

 

21 Railway 5 D 9.1 K TBC TBC  
22) Surface corrosion throughout. Significant section loss 
at the base of some posts. Distortion due to slip circle. 
23) Good condition with no signs of distress or settlement. 
Light vegetation growing on the wall (Ch130 – 200). 
24) New railings. RTA damage to 3 panels. 

22 Railway Railings 4 C M K TBC £32000 

23 Highway Retaining Wall 2 C 5.1 - E - 

24 Cumberland Road Railings 2 B 13.1 - E - 

 Defect Sketches: 

S – severity, Ex – extent, Def – defect, 
W – work required, P – work priority 

  Inspection Date:  22nd May 2018   Next Insp. (month/yr): TBA 



 

 

 

 

Wall Name:   Chocolate Path Retaining Wall Road Name:    Cumberland Road 

Wall Ref/No :  Section B: Ch 81m to 298m Road Ref/No:   

O.S. E      357434 O.S. N   172110   Map Ref:  ST57SE 

 

MULTIPLE DEFECTS 

Item 
No. 

Defect 1 Defect 2 Defect 3 
Comments 

S Ex Def S Ex Def S Ex Def 

2 3 C 3.2 4 C 3.1 3 B 3.5 

There are significant areas of missing mortar (80m2), 
significant displacement of stonework in at least 4 
areas, bulging to stonework (2 areas) and multiple 
cracks ranging from 1mm – 10mm wide. 

9 3 B 1.3 4 B 13.1 4 B 1.1 
Corroded fixing to rails. Major deformation due to slip 
circle. Severe corrosion to several posts. Surface 
corrosion throughout. 

22 2 E 1.1 4 B 1.2 4 B 13.1 
Surface corrosion throughout. Significant section loss at 
the base of some posts. Distortion due to slip circle. 

INSPECTOR’S COMMENTS 

General: The stone retaining wall is 217m long and incorporates a mass gravity wall which is braced by 37 buttresses. The retained height 
varies from 2.1m to 5.2m. 
Foundations: Settlement and rotation of structure due to assumed slip circle failure. 
Retaining Wall: Wall was inspected remotely from the south bank using high resolution photographs. The retaining wall has undergone 
significant settlement and rotation between 140m – 210m due to assumed slip circle failure. There are significant areas of missing mortar 
(80m2), significant displacement of stonework in at least 4 areas, bulging to stonework (2 areas) and multiple cracks ranging from 1mm – 
10mm wide. 
Drainage: Condition unknown – assume some blockages. 
River Parapets: The paint coatings have failed resulting in surface corrosion throughout. The parapet comprises posts and 3 rails without any 
infill. The parapet is not compliant with current standards. A small number of intermediate rails are loose due to fixing corrosion. There is 
severe corrosion to the base of several posts. Major deformation of railings at the centre of the slip circle. Smaller deformation elsewhere. 
Posts lean towards the river by up to 180mm (11o).   
Cumberland Road: Recently resurfaced. Good condition with no apparent defects. 
Chocolate Path: Major settlement and undulations between Ch140 – 170m. Minor undulations to the remainder. 
Embankment Toe:  Tension cracks and significant undulation of footpath indicate a major slip/settlement. A large bank of silt forms the river 
bank and provides passive resistance to the retaining wall toe. The silt is undulating and presumably changes as the tide rises and falls. 
There are no obvious signs of deformation or slips, but these would tend to be smoothed out by the varying tide. 
River: The River Avon has a very large tidal range. The river is wide with no significant disruptions and no signs of scour to the retaining wall. 
Railway: The railway has been tarmacked over between Ch147 – 195m due to significant settlement. The temporary footpath also has a 
50mm wide tension crack with a 100mm vertical step due to ground movement (slip circle). The remainder of the railway appears sound.  
Railway Railings: The railings are 1.4m high with spiked tops creating a potential impalement risk to cyclists. The paint coatings have failed 
and there is surface corrosion throughout. There is corrosion and significant section loss at the base of some posts. The railings have been 
distorted at Ch165m due to ground movement (slip circle). 
Highway Retaining Wall:  Good condition with no signs of distress or settlement. Light vegetation growing on the wall (Ch130 – 200). 
Cumberland Road Railings: New railings installed as part of the AVTM works. Generally in good condition apart from RTA damage to 3 
panels. 
 

Name: Steve Whitehead Signed:    S. WhiteheadS. WhiteheadS. WhiteheadS. Whitehead Date: 25th May 2018 

ENGINEER’S COMMENTS 

 
The Section of Retaining Wall between Ch 81m – 298m is in poor condition with significant defects. A geotechnical investigation is currently 
underway to determine the cause and propose remedial action. 
 
The river parapet does not comply with current standards and has surface corrosion throughout due to failure of the paint coatings. The 
railway railings have spiked tops creating a potential impalement risk to cyclists and are also corroded throughout. Consideration should be 
given to replacing both types of railing once the geotechnical investigation is completed and permanent works to stabilise the Chocolate Path 
have been completed. 
 

Name: Steve Whitehead Signed:    S. WhiteheadS. WhiteheadS. WhiteheadS. Whitehead Date: 25th May 2018 



 

 

 

WORK REQUIRED 

Ref.No. Suggested Remedial Work Priority 
Estimated 

Cost 
Action/Work 

Ordered? 

2 

 
Carry out geotechnical investigation to determine cause of 
failure. Design and implement repairs. 
 

B TBC  

5 Clean drainage system. C £5,000  

9 Replace river parapets (217m). C £43,000  

12 
Repair undulating paving (160m2) and apply weed killer to 
footpath. Worse section only. 

C £16k - £100k  

21 Reinstate railway (by others) C TBC  

22 Replace railway railings (217m). C £32,000  

Name: Steve Whitehead Signed:    S. WhiteheadS. WhiteheadS. WhiteheadS. Whitehead Date: 6th June 2018 



 

 

 

 

 

 

 
Photo 01 – Buttress B10 to B14 (Ch135m – 163m) 

 

 

 

 
Photo 02 – Buttress B14 to B16 (Ch155m – 180m) 
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Photo 03 – Buttress B16 to B18 (Ch170m – 190m) 
 
 

 
 

Photo 04 – Retaining Wall (Ch 285m – 298m) 
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Photo 05 - Cracks in Wall Near to Buttress B11 (Ch144m) 
 
 

 
 

Photo 06 – Wall Near to Buttress B11 (Ch145m) 
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Photo 07 – Displaced Stonework Between Buttress B13 and B14 (Ch157m – 160m) 
 
 
 

 
 

Photo 08 – Displaced Brickwork Above Buttress B15 (Ch168m) 
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Photo 09 – Mortar Deterioration above Buttress B17 (Ch180m) 
 
 

 
 

Photo 10 – Major Distortion of Railings at Centre of Slip (Ch170m) 
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Photo 11 – Major Distortion of Railings at Centre of Slip (Ch170m) 
 
 

 
 

Photo 12 – Localised Severe Corrosion to Base of Parapet Post (Ch140m) 
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Photo 13 – Corroded Fixings to Intermediate Rails (Ch210m) 
 
 
 

 
 

Photo 14 – Cumberland Road (Ch230m) 
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Photo 15 – Works to Cumberland Road (Ch300m) 
 
 
 

 
 

Photo 16 – General Condition of Chocolate Path (Ch81m to Ch130m) 
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Photo 17 – Major Deformation of Chocolate Path (Ch160m) 
 
 

 
 

Photo 18 – Major Deformation of Chocolate Path (Ch150 - 160m) 
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Photo 19 – General Condition of Chocolate Path (Ch215m to Ch306m) 
 
 
 

 
 

Photo 20 – Railway to the West of the Slip (Ch81m – 147m) 
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Photo 21 – Tension Crack in Tarmac over Railway (Ch147m – 195m) 
 
 
 

 
 

Photo 22 – Railway to the East of the Slip (Ch147m – 306m) 
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Photo 23 – Major Deformation of Railway Railings Due to Ground Movement (Ch165m) 
 
 
 

 
 

Photo 24 - Highway Retaining Wall 
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Photo 25 - Cumberland Road Railings – Minor RTA Damage to 3 Panels (Ch220m) 
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CHOCOLATE PATH INSPECTION 

Survey Notes – 24th May & 1st June 2018 

 

WALL DETAIL B – 81.0m to 306.2m 

Item 1, 2 & 4 – FOUNDATIONS, RETAINING WALL AND COPING 

General 

The wall was inspected remotely from the south bank using high resolution 

photographs. The following items were recorded in the CAN Structural Report (April 

2012). New defects are highlighted in red. 

W • Mortar missing or deteriorated to 3 very small areas (Defect W01, W02, W04). 

X • Mortar missing, 1200mm x 800mm (Defect X03). 

Y 
• Numerous random cracks <3mm wide, 10000mm x 1000mm (Defect Y02). 

• Mortar missing, 1500mm x 1000mm (Y03) and 1800mm x 800mm (Y04). 

Z 
• Numerous random cracks <3mm wide, 10000mm x 1000mm (Defect Y02). 

• Mortar missing, 2600mm x 400mm (Z04), 500mm x 200mm (Z06). 

AA 
• Mortar missing 430mm x 20mm (Defect AA01), 570mm x 30mm (AA02). 

• Brickwork displaced vertically by 10mm (AA04). 

BB 

• Numerous diagonal stepped cracks in mortar, <3mm wide (BB01). 

• Flap valve (BB02). DAMAGED. 

• Area of loose masonry (NEW DEFECT). 

• Cracks (BB03) are now 10mm wide (NEW DEFECT). 

CC 

• Mortar missing, 350mm x 10mm (CC01), 400mm x 10mm (CC02), 200mm x 30mm 

(CC05). 

• Crack in masonry, 400mm x 1mm (CC03). 

• Masonry missing, 300mm x 30mm x 90mm (CC04), 300mm x 100mm x 70mm 

(CC06). 

• Stones displaced outwards by 25-40mm (NEW DEFECT). 

• Buttress B11 blocks sliding on joints (NEW DEFECT). 

• Possible area of minor bulging (NEW DEFECT). 

• Cracks to side face of Buttress B12 (NEW DEFECT). 

DD 

• Mortar surface degraded, 10000mm x 800mm (Defect DD01). 

• Vertical crack in masonry, 400mm x 3mm (Defect DD02). 

• Blocks displaced outwards by 25-40mm (NEW DEFECT). 

• Blocks displaced outwards by 70mm (NEW DEFECT). 

EE 

• Missing mortar, 2000mm x 400mm (Defect EE02). 

• Area of horizontal cracks in mortar and mortar surface degraded, 1400mm x 

300mm (Defect EE03). 

• Possible area of bulging (NEW DEFECT). 

• Crack and open bed joints (NEW DEFECT). 

FF 

• Mortar missing (or very loose), 10000mm x 600mm (Defect FF03). 

• Area of horizontal cracks in mortar, 300mm x 200mm (Defect FF04). 

• Brickwork missing, 800mm x 200mm (Defect FF04). 

GG 

• Missing mortar, 870mm x 30mm (Defect GG01). 

• Area of missing mortar and loose blocks, 800mm x 500mm (NEW DEFECT). 

• Mortar deterioration, 1000mm x 300mm (NEW DEFECT). 

HH 

• Missing mortar, 1500mm x 20mm (Defect HH01). 

• Area of random cracks in mortar, 700mm x 500mm (Defect HH02). 

• Loose block (NEW DEFECT). 

• Flap valve blocked by vegetation (NEW DEFECT). 

• Possible diagonal stepped crack (NEW DEFECT). 

II • Missing mortar, 10000mm x 600mm (Defect II03). 

JJ • Mortar missing, 10000mm x 1000mm (Defect JJ02). 



 

 

KK • Mortar missing, 10000mm x 1000mm (Defect KK01). 

LL • Mortar missing, 10000mm x 1000mm (Defect LL01). 

MM 
• Mortar surface degraded (Defect MM02). 

• Crack 200mm x 2mm (Defect MM03). 

NN 

• Mortar surfaced degraded, 2000mm x 300mm (Defect NN03). 

• Brickwork missing, 170mm x 100mm x 40mm (Defect NN04). 

• Area of horizontal cracks in mortar, 2000mm x 300mm (Defect NN05). 

OO • Mortar missing, 10000mm x 1000mm (Defect OO01). 

PP • Mortar missing, 10000mm x 1000mm (Defect PP01). 

QQ 
• Mortar missing, 3000mm x 30mm (Defect QQ03). 

• Area of horizontal cracks in mortar, 2000mm x 400mm (Defect QQ04). 

Item 8 & 9 – RIVER PARAPET 

General 

The paint coatings have partially failed and there is surface corrosion throughout.  

Railings are 980mm high with intermediate rail at 530mm and bottom rail at 

220mm. 

Main Posts are 60 x 25mm I sections @ 2135mm spacing. 

Intermediate posts to lower rails are 50 x 30mm I sections. Top rail is 60x60mm 

angle. 

Intermediate and bottom rails are 45x15mm angles. 

95m Distortion to intermediate and bottom rails. 

113m Corrosion at base of post. 

130m Leaning towards railway by 5/900mm = 0.3O. 

140m Corrosion to base of post. 

150m Leaning towards river by 80/900mm = 5.1O. 

159m Corrosion to base of post. 

165m 
Major deformation to top rail in horizontal and vertical direction. Vertical distortion 

to intermediate and bottom rails. 

168m 
Leaning towards railway by 180/900mm = 11.3O. Spalling to brick copings due to 

post movement. 

170m Less deformation to top rail. Intermediate rail deformed. 

180m Deformation to bottom rail. Leaning towards railway by 85/900mm = 5.4O. 

200m Leaning towards railway by 40/900mm = 2.5O. 

209 - 213m Loose intermediate rails. 

220m Leaning towards railway by 15/900mm = 1.0O. 

270m Leaning towards river by 10/900mm = 0.6O. 

286m Corrosion to post base. 

300m Leaning towards river by 15/900mm = 1.0O. 

Item 10 – CUMBERLAND ROAD 

General Recently resurfaced as part of the AVTM works. No apparent defects. 

120  210m Temporary lane closure in place. 

153m Highway gully. 

200m Highway gully. 

250m Start of footpath. 

295m Gully. 



 

 

300m Bus shelter being installed. 

Item 12 - CHOCOLATE PATH 

94m Reinstatement. Weeds and grass growing on footpath from 60m onwards. 

117m 
Large tarmac reinstatement. Undulations but relatively minor. Gap between 

paviours and river coping is 30mm horizontally and 70mm vertically. 

130m Gap between paviours and river coping. Tarmac reinstatement. 

142m Major undulations and backfall towards the railway. Vegetation to both channels. 

153m Major steps between paviours. Most extreme at Ch 163m. 

155 – 160m Cracks and steps between paviours. 

170m Path deformation is visible but less than previous section. 

200m Footpath has levelled out again. 

210m Tarmac reinstatement. Footpath is fairly level. Vegetation growth in channels. 

257m Cracking and paviours raised relative to river coping. 

Item 21 - RAILWAY 

81m – 

130m 

Railway alignment appears good. Lots of vegetation growing in ballast. Otherwise, 

no apparent defects. 

130m Temporary tarmac footpath diversion starts. 

147m End of tension crack. 

160m Tension crack in footpath. Horizontal 40mm. Vertical = 80mm 

170m Tension crack in footpath. Horizontal 50mm. Vertical = 100mm 

180m Tension crack in footpath 

183m Tension crack against highway wall - 50mm wide. 

195m End of tension crack – against highway wall. 

215m Temporary tarmac footpath diversion starts. 

306.2m Railway alignment appears good. No apparent defects. 

Item 22 – RAILWAY RAILINGS 

General 

The paint coatings have failed and there is surface corrosion throughout. The 

railings are 1.4m high with spiked top. This is a potential impalement risk especially 

to cyclists. 

140m Railings start to dip down due to settlement/slip circle between 140m and 200m 

162m Arching of coping and significant deformation of railings. 

165m Leaning towards railway by 90/900mm = 5.7O. 

170m Leaning towards railway by 90/900mm = 5.7O. 

172m Major corrosion to post. 

190m Leaning towards railway by 75/900mm = 4.8O. 

198m Major corrosion to post. 

200m Railings start to dip down due to settlement/slip circle between 140m and 200m 

208-213m Gap in railings due to footpath diversion. 

Item 23 – HIGHWAY RETAINING WALL 

81 - 130m 
The retaining wall between has been repointed as part of the AVTM works. Good 

condition with no signs of distress or settlement. 



 

 

• Ch130m - Height on railway side = 750mm, Height on highway side = 100mm. 

• Ch150m - Height on railway side = 500mm, Height on highway side = 250mm  

• Ch160m – Cracked block in slip area but not necessarily structural. 

• Ch173m – Cracked block in slip area but not necessarily structural. 

130 - 200m 
Masonry is slightly weathered but there are no signs of distress or settlement. 

There is some light vegetation growing on the wall. 

200 - 306m 

Good condition with no signs of distress or settlement. 

• Ch200m- Height on railway side = 450mm, Height on highway side = 200mm. 

• Ch250m - Height on railway side = 880mm, Height on highway side = 250mm. 

Item 24 – CUMBERLAND ROAD RAILINGS 

General New railings installed as part of the AVTM works. Generally in good condition. 

220m RTA damage to 3 of the new panels. 
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Appendix C. Consideration of Risks of Structure in Current State 
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C.1 Risk 
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Appendix D. Sub-standard Structure Summary 
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Appendix F. Interim Measures Feasibility Assessment for 
Retaining Walls 
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Appendix G. Proposal for Interim Measures 
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Appendix H. Monitoring Specification 
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H.1 Extract from Ground Investigation Specification 

Phase 1a will comprise the following; 

• 5 No. shallow trenches, either excavated by hand or by mechanical means to expose the ground which 
the Harbour Railway infrastructure is founded on and deformation features.  The installation of a series 
of survey monuments shall be placed within the shallow trenches for future monitoring.  

Section ‘S1.16.10 Settlement Monuments’: 

A proprietary monitoring system to identify any significant movement within the Chocolate Path is to be 
established during the works.  The type and method of installation of the survey monuments is to be approved 
by the Investigation Supervisor in advance of the Works commencing. 

‘Schedule 2: Exploratory holes’: 

Trench to expose the ground which the Harbour Railway Infrastructure is founded on and deformation 
features.   Survey monument to be constructed within the trench. 
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