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Figure 1 – Failed Section of the Shropshire Union 

Canal. 

 

 

 

 

 

 

 

 

Project Overview 

The 66-mile Shropshire Union Canal runs from 

Wolverhampton in the West Midlands to the River 

Mersey in Ellesmere Port. The canal was built in the 

late 1790’s.  

A section of the canal failed in August 2009 – this 

was on the Shebdon Embankment between Norbury 

Junction and Knighton Wharf. It was reported that a 

'football sized' hole in the side of the Embankment 

caused this section of the Shropshire Union Canal to 

fail and be closed. This embankment has long been 

problematical - several areas of the embankment 

showed evidence of water egress,  believed to be as 

a consequence of ongoing subsidence of the 

embankment.  

Over recent years many attempts have been 

implemented to stem these leaks. Recently sheet 

piles were installed on both sides of the canal, 

however this did not  prevent water dissipating 

through the canal bed and out through the sides of 

the embankment. This culminated in the massive 

failure seen in August 2009 which led to immediate 

closure of the canal to effect repair. Several options 

were identified and reviewed including laying 

concrete as a base and vertically piling concrete, 

however these were considered unacceptable for 

technical and practical reasons. 

 

Figure 2 – One of the many holes found in the Canal 

Base. 
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Methodology 

Working with British Waterways a novel approach 

was proposed which had not been previously tried 

in such applications. The approach consisted of 

mixing sediments present in the canal bed in-situ 

with a proprietary slurry mixture of bentonite and 

cement using a purpose built soil mixing rotary 

cultivator on the end of the boom of a 30 ton digger. 

The resultant mixture was allowed to cure and be 

re-worked; the mixture was designed to produce a 

bed material as similar as possible to the original 

puddle clay. The aim of the project was maintain as 

much of the existing canal bed as possible and 

improve the geotechnical properties of the silt and 

detritus on the canal base to form a flexible yet 

strong and impermeable barrier to minimise the 

effects of future subsidence associated with the 

canal embankment. 

Envirotreat contributed to the design of the 

additives on the basis of their experience in 

designing and constructing low permeability soil 

mixed barrier systems and ECO undertook the 

implementation utilising their extensive soil mixing 

experience. 

Prior to works commencing on site Envirotreat 

undertook an extensive range of treatability trials to 

demonstrate the efficacy of the proposed approach. 

 

Figure 3 – Mixing Contaminated Sediments with 

Treatment Reagents. 

ECO were able to overcome many practical 

constraints encountered in undertaking the 

implementation works through the innovative nature 

of their process -  these included situating the 

mixing plant some distance away at the bottom of 

the embankment and floating the required mixing 

plant down the canal on pontoons. 

 

Figure 4 – Mixing Plant. 

Following in-situ mixing of the canal sediments and 

treatment reagents, the resultant material was 

allowed to cure for a period of a few days prior to 

being re-profiled as necessary. 

 

 

Figure 5 – Re-Profiling Canal Base. 
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Results 

A testing regime was agreed between British 

Waterways and Eco Foundations / Envirotreat. 

This included acceptable testing frequency and 

compliance criteria at predetermined intervals 

along and across the canal base. The parameters 

shown in Table 1 were determined either on-

site or off-site by Geolabs.  

Geolabs were additionally very supportive in 

determining the most appropriate test criteria 

and sampling / best practice techniques. 

 

Table 1 – Physical Testing Regime at Shebdon 

 

Test On or Off-Site Tester 

Appearance ON ECO 

Appearance OFF Geolabs 

Shear Test ON ECO 

Soakaway ON ECO 

Bulk Density OFF Geolabs 

Moisture OFF Geolabs 

Coefficient of 

Permeability 

OFF Geolabs 

Dispersibility OFF Geolabs 

Undrained 

Triaxial Test 

OFF Geolabs 

Liquid & 

Plastic Limits 

OFF Geolabs 

 

Taking into consideration the diversity of 

material present in the canal on commencement 

of the project, both the on-site and subsequent 

laboratory based results were very favourable. 

The laboratory based permeability results were 

all in excess of 10
-8

m/s with many greater than    

10
-10

m/s, indicating that required low 

permeability values had been achieved across 

the whole canal treatment bed area. This was 

further corroborated by onsite testing. 

 

 

The dispersibility results were additionally very 

acceptable - all showed no erosion during the 

test indicating that the material was cohesive 

and not likely to erode or disperse over time. 

In respect to the Atterberg Limits of the 

samples, the average Liquid Limit across the 

canal profile was 44% with only one result less 

than pre-agreed criterion of 35%. The 

percentage retained on the 435um sieve clearly 

indicated variation in material within the canal 

bed, ranging from 62% to 98%. The average 

Plastic Index across the canal was 16, ranging 

between 12 and 28. 

In respect to shear strengths the field tests were 

acceptable at both 200 and 400mm depths - 

laboratory tested shear strengths (as determined 

by the Quick Undrained Triaxial Compression 

Methodology on undisturbed samples) were 

32Kpa on average across the canal bed. On 

completion of the test the specimens were 

reviewed and their failure patterns considered 

normal. 

The canal was re-opened within a remarkably 

short period of time and on schedule. 

The success of the project was extensively 

reported in both the local and specialist press 

bodies. 


