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Geotechnical Investigation 
Val-Comeau Wharf 

Val-Comeau, New Brunswick 

1.0 Introduction 

GEMTEC Limited was retained by Public Works and Goverment Services Canada to undertake 
a geotechnical investigation at the Val-Comeau Wharf in Val-Comeau, New Brunswick.  We 
understand that wharf improvements to Structures 401, 402 and 405 will include the 
incorporation of a Berlin wall along the face of the wharf are proposed for this location.  We 
further understand the following: 

 We understand that the proposed HP 310 x 79 steel H piles will require a finalized depth 
into bedrock of about 1.0 metre, with pre-cast concrete panels between the piles on 2.4 
metre centres.   

 Based on drawing provided to us by VALRON Engineers Inc., we understand that the 
upper portion of the existing timber crib wharf (1.3 metres ) will be removed.   

 The remaining cribs will be filled with crushed rock fill to the underside of slab-on-grade 
deck.  

In order to assess the existing soil and bedrock conditions, four boreholes (BH) were put down 
on February 12, 2013 using a geotechnical drill rig subcontracted to MEG Drilling.  Boreholes 
were put down to depths ranging from 4.6 to 5.9 metres in the presence of one of our 
geotechnical engineers.  Bedrock was cored at each borehole location.  Detailed borehole logs 
(Appendix A) and bedrock core photos (Appendix B) are appended.  

A site plan showing borehole locations and general site layout is presented in Figure 1.  
Boreholes were surveyed by GEMTEC Limited and reference control point 88B9001 with a 
published chart datum (CD) elevation +1.929 metres.  
 

2.0 Site Conditions 

The Val-Comeau Wharf is located in Val-Comeau, New Brunswick.  Structutres 401, 402 and 
405 consist of a timber crib structure with a concrete panel deck.  The existing concrete deck 
elevation ranges from about +1.4 to +1.7 metres CD.  The harbour bottom elevation adjacent to 
the wharf varied at the borehole locations from –1.8 to –2.3 metres CD.  The structure shows 
signs of deterioration throughout the visible timber crib structure.  

At the time of our investigation the harbour was ice covered and snow covered much of the 
concrete deck.  Therefore we were unable to visually assess the overall condition of the existing 
timber wharf structure and measure the harbour bottom around the entire wharf. 
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3.0 Soil and Bedrock Conditions 

The soil and bedrock conditions encountered at the four borehole locations consist of a 
relatively thin layer of overburden fill to sandstone bedrock.   

The overburden soils generally consist of deposited material over brown silty sand.  The 
overburden soils ranges in thickness from 0.3 to 0.4 metres, averaging 0.3 metres.   

Sandstone bedrock was encountered at all four borehole locations.  The bedrock surface 
elevation ranges from -2.10 (BH-02) to -2.59 metres (CD) (BH-01), averaging elevation  
-2.33 metres (CD).  On this basis the bedrock elevation is relatively flat across the site.  The 
rock quality designation (RQD) ranges between 0 and 35%; therefore the bedrock quality is 
generally very poor. 

Unconfined compressive strength tests were not performed on the bedrock cores, as the 
retrieved bedrock core samples did not have sufficient lengths.   
 

4.0 Discussion and Recommendations 

We understand that the Berlin wall design will consist of HP 130 x 79 steel H piles with a 
penetration depth into bedrock of about 1 metre, with pre-cast concrete panels placed between 
the piles.  Based on drawing provided to us by VALRON Engineers Inc., we understand that the 
upper portion of the existing timber crib wharf (1.3 metres ) will be removed.  The remaining 
cribs will be filled with crushed rock fill to the underside of slab-on-grade deck.  

Based on required steel H piles penetration depths in the order of 1 metre into bedrock and the 
bedrock quality encountered at the site, it is our opinion that driven piles would be able to 
penetrate into the bedrock a depth of 1 metre provided that the hammer and piles are properly 
sized.  While it is our opinion that H piles could be advanced to a depth of 1 metre, rock 
socketing may be required if more competent zones of bedrock are encountered along the 
proposed alignment of the Berlin wall. 

We understand that a nearby structure was carried out using the rock socket method.  This may 
be an indication that more competent rock zones exist within the area. 

In order to drive the piles into the bedrock, we offer the following recommendations: 

 It is our opinion that the proposed H Pile 310x79 pile section should be reviewed, and 
possibly increased, if driving piles into bedrock is the selected method of installation.  
Due to the shallow bedrock depth, there will be a high transfer of energy directly to the 
pile toe.  Pile stresses at the toe will be of concern. 



 

 

GEMTEC Limited  Geotechnical Investigation, Val-Comeau Wharf  

6489.17 – R01  Val-Comeau, New Brunswick 
4 

 Driving shoes, such as Standard Titus HHP-S pile points or approved alternate, are 
recommended. 

 The estimated rated hammer energy used for finalization shall be at least 2,000 ft-lbs/in2. 

 GEMTEC would be pleased to carry out a drivability analysis once the hammer and pile 
specifics have been finalized. 

 Should the penetration depth increase beyond 1 metre into bedrock, GEMTEC should 
be consulted to reassess the recommendations for pile installation.  
 

We are also providing the following design recommendations: 

 The passive resistance of the bedrock may be computed using a friction angle of  
45 degrees. 

 The Berlin wall should be backfilled using NBDoT 75 mm minus crushed rock or gravel 
subbase placed in 300 mm thick lifts and compacted to 95% of the maximum dry density 
as determined by ASTM D698 (Standard Proctor). 

 A 150 mm thick layer of NBDoT 31.5 mm minus crushed rock or gravel base should be 
placed directly below the slab-on-grade.  This layer should be compacted to 95% of 
standard proctor. 

 The friction angle and bulk unit weight of the compacted crushed rock backfill may be 
taken as 35 degrees and 22 kN/m3, respectively.  Therefore, the active (Ka), passive (Kp) 
and at-rest (Ko) pressure coefficients may be taken as; Ka = 0.27, Kp = 3.69 and Ko = 
0.43.  

 During construction, an engineer should assess the bottom of timber crib wharf 
excavation to ensure that the remaining timber crib and sandstone fill is suitable to 
support the new granular backfill.  Some isolated settlement may occur if voids are 
present within the existing sandstone fill or if the remaining timber crib decays 
significantly over the years.  The reinforced concrete slab-on-grade deck should be 
designed to bridge some minor localized settlements.  
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5.0 General 

This report solely addresses the geotechnical aspects of the site and cannot be regarded as an 
environmental assessment of the site. 

Boreholes put down on this site were widely separated and bedrock conditions may vary from 
those determined at the borehole locations.  Although representative samples have been 
collected throughout the site, GEMTEC Limited should be contacted immediately if the bedrock 
encountered during excavation differs from those encountered in our geotechnical investigation 
in order to reassess our recommendations.  
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Appendix B 
Sandstone Bedrock Core Photos  



 
Photo 1 - Borehole 1 

 
 
 
 

 
Photo 2 - Borehole 2 

 
 
 
 

 
Photo 3 - Borehole 3 

 
 



 
Photo 4 - Borehole 4 




