
The intention of the unified design approach is an increased use and awareness of gained 

grouting knowledge and best grouting practice when grouting works are needed. Because of 

distinct and well defined grouting classes the grouting efficiency during production should be 

improved. Hopefully this can be a boost for continuous development and further improvement of 

grouting designs and performance of grouting works. As well as resulting in an easier 

procurement and purchasing procedure, less risk of claims and disputes and at the end of the day 

a contractor who is truly rewarded for performing the grouting works in a professional manner, 

because of an appropriate grouting design. 
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Abstract 

 

A new dike will be constructed around the fourth kimberlite pipe, named A21, of the Diavik 

Diamond Mine in the Canadian North West Territories. In August 2015 BAUER Foundations 

Canada, a subsidiary of BAUER Spezialtiefbau GmbH, based in Schrobenhausen (Germany) 

received a major contract with a value of around 65 million euros to create a cut-off wall for the 

Diavik diamond mine in Canada. Jet grouting and permeation grouting with cement based grouts 

will be carried out to form part of the water tightening core structure of the dike. This paper 

describes the permeation grouting techniques as well as the approach that will be used for the jet 

grouting for the sealing of the soil layers underneath the cut-off wall (Bauer CSM) and of the 

weathered rock zone, down to the partially fissured bedrock. Almost 70% of the grouting works 

have been completed within the end of 2016. The jet grouting site tests for season one have been 

completed in October 2016. Some aspects related to design and methods, the lessons learnt as 

well as the main challenges the have been faced within season one of the works (December 

2016) are described into this paper. 

 

 

INTRODUCTION 

The A21 diamond-bearing kimberlite pipe is intended for open-cast mining and is located under 

the waters of Lac de Gras at water depths of between 5 and 25 m. 
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Figure 1. Scheme of the A21 excavation pit with the kimberlite pipe and the dike 

 

The pipe will be open pit mined after the construction of temporary water-retaining dike 

encircling the ore bodies using crushed rock fill material. The diked area will be de-watered by 

pumping the pools within the dike dry. After dewatering, the till overburden is removed to 

expose the Kimberlite pipes for mining.  Then conventional open-cast mining can finally begin. 

 

 

 

 

 

 

 

 

Figure 2. Typical dike cross section with cut-off wall 

 

The scope of the cut-off wall is to seal off cross three very different layers. The dike body itself, 

the underlying glacial clay till (a layer consists of very heterogeneous glacial sediments along 

with embedded large stones and boulder in a clayey-sandy matrix) and extends between 15 and 

25 m below the rock surface level. The crystalline rock consists of hard and abrasive granite 

(tonalite) and pegmatite. The average hydraulic conductivity of the upper rock horizon, to about 

25 m depth from its top, is about 1 x 10 
-6

 m / sec, which corresponds to a value of approximately 

10 Lugeon [1] with few values above the 100 Lugeon.  

The required residual permeability of sealing cutoff wall is 3 Lugeon. The permeability values 

and grout takes in the first 400 m of curtain, starting from the north edge are until date, with few 

exceptions near to dike foundation, generally low. 

Vibro-compaction 

Jet grouting 

Rock grouting 
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the grout. Interesting results have been achieved with HE type cements, obtaining balanced and 

stable grouts without bentonite [5].  

The water head above a dike foundation is much smaller compared to a dam, where the level of 

the future reservoir can reach up to 100 m above the foundation. As a consequence, the effective 

grouting pressure is much lower. This could be one reason for the very low takes in the deep thin 

fissures.  

Occasionally, very high grout takes at low pressure have been observed in the upper stage level. 

The procedures for the grouting of the upper weathered rock portion which is very near to the, 

partially pre drilled and backfilled, clay till zone should be re analyzed and eventually revised in 

the future. 

The above mentioned themes could be points of reflection for further discussion.  

 

THE JET GROUTING WALL  

The jet grout component of the cut-off wall will be installed after the completion of CSM and 

curtain grouting parts and will provide continuity between the plastic concrete portion of the cut-

off wall and the grout curtain. It will also seal the upper fractured part of the rock.  The required 

overlaps are 1.5 m below the as built bedrock contact, and 1,0 m above the base of the CSM 

plastic concrete cut-off.  

 

The hole spacing is to be 0.75 m and the maximal drill length is of the order of 25 meters.. The 

required column diameter is of the order of 1.25 m. The minimum width of the overlapping jet 

grout columns at their intersections is to be at least 0.8 m. Full size jet grouting columns are not 

expected to be obtained in the rock, but the closeness of the jet grouting holes provides 

significant filling action of the joints. Jet grouting may also prove useful for zones of open 

fractures and high grout takes, as final sealing treatment. 

The main reason for the small spacing is the high boulder content of the clay till with the 

consequent risk of shadow effects. The small diameter of the primary columns is a consequence 

in order to avoid drilling into the hardened grout of the already completed ones.  

 

Based on previous experiences in Diavik, the triple fluid system has been required for the A21 

dike. The triple jet system consists of a high pressure water jet surrounded by a crown of 

compressed air that cuts the surrounding soil. A lower pressure jet positioned approx. 1,0 meter 

below the water jet, backfills the precut soil cylinder with cement grout. A full scale trial test has 

been carried out on site in order to verify the geometry and the features of the columns and in 

order to define the final parameters.  

 

The preliminary trial tests have been executed in October 2016. Among the planned triplex 

columns, seven additional test columns using the double fluid technique has been executed.  

At the end of the tests, the double fluid technique has been preferred for its better adaptability to 

the small required diameter and for the heterogeneity of the layers to be treated. In some parts the 
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