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Introduction 

During this stop, Drs. Osborn and Heinz will chat about the city’s geology and the geotechnical issues 
during construction of some nearby buildings. Following is a brief summary intended to serve as general 
guidance. 

Geology of the Calgary Area 

The City of Calgary is located near the western edge of the Canadian plains, approximately 90 km from 
the Front Ranges of the Rocky Mountains. The bedrock beneath the city boundaries consists of near 
horizontally bedded sandstone, siltstone and mudstone of the Paskapoo/Porcupine Hills Formation, of 
Paleocene (Tertiary) age (Osborn and Rajewicz, 1997). Note that both Paskapoo and Porcupine Hills 
formations are found within the Calgary area and are undistinguishable geotechnically, hence the 
suggested dual nomenclature (Sweet, 2014). 

The surficial deposits draping the bedrock include pre-glacial gravels, till/lake sediment sequences, 
Holocene/Late Pleistocene alluvium, and a veneer of loess on the east side of the Bow River, in the 
southeast of the city. The glacial history, areal distribution of these deposits, their general geological and 
geotechnical characteristics, geological and hydrological hazards, and some of the engineering problems 
observed up to the mid-1990s have been reviewed by Osborn and Rajewicz (1997). 

Downtown Developments 

The Calgary downtown area has been built on a relatively flat alluvial plain. The upper soil unit, which 
contains both fill and alluvial sediments, is generalized as Bow River Gravels1 in the geotechnical 
community. A deep pre-glacial channel has been identified running approximately northwest to 
southeast and bisecting the city’s core area roughly in half (Oswell et al., 1998:Figure 1; Heinz et al., 
2014:Figure 1). A KMZ file showing Oswell’s Figure 1 contours as an overlay picture where one can 
change its opacity in Google Earth is included with the references for this handout.  

This pre-glacial channel is a buried channel, with no surface expression. In addition to the upper gravels, 
the channel is infilled with fine-grained silt and clay sediments which have been alternately termed till 
and/or glaciolacustrine, possibly because these two types of deposits occur in the channel, in 
association with multiple glacial advances and retreats.  

 
1 In geotechnical terms, the Bow River Gravels are sandy and silty gravels with cobbles and occasional 
boulders. Hereafter in this handout we will call them simply “gravels”. 
 
 



 

 
The groundwater table is generally within the gravels, above the bedrock and the channel sediments. As 
the gravels are very pervious, the groundwater levels are impacted by variations in the river levels.  

The first significant buildings, constructed in the early 1900s, were founded on shallow footings sitting 
on the gravels. Such is the case of the Hotel Fairmont Palliser on 9th Avenue SW, constructed between 
1911 and 1914, which stood as Calgary’s tallest building until 1958. 

A construction boom in the 1960s included the 626-foot (190.8 m) tall Calgary Tower, founded on a 
shallow, ring foundation on the gravels (Clark et al., 1980). Completed in 1968, the Calgary Tower is 
reportedly the first project in Calgary for which reliable data on both in situ ground properties and 
settlement performance were obtained. It is noteworthy that the tower’s foundation total final 
settlement was only about 9 mm (Clark et al. 1980: Figure 5). 

After 1970, basements of new structures in the downtown area began to become deeper due to the 
City’s requirement for off-street parking. That stimulated the development of a local practice of shoring, 
as well as pre-construction and permanent dewatering systems. Oswell et al. (1998) note that 
historically, the most common method of supporting deep excavations has been with anchored soldier 
steel piles and timber lagging. This practice remained essentially unchanged into the 1990s. 

The soils in the pre-glacial channel sometimes display a very high silt content (around 90% silt has been 
measured) and are essentially cohesionless. Silt horizons below the groundwater table can run through 
the timber lagging boards, creating significant loss of ground. Such was the case during the 1987 
excavation of the east Bankers Hall tower underground parkade, where significant settlements occurred 
along 9th Avenue SW, leading to delays in construction and the eventual permanent loss of one level of 
underground parkade. This resulted in extensive litigation, which was finally resolved in 1998, with a 
judgement in favour of the geotechnical engineers and the shoring contractor (Court of Queen’s Bench 
of Alberta, Action No. 8901-05540, February 13th, 1998).   

Other more recent deep excavations in the pre-glacial channel have also experienced loss of ground 
leading to settlement damage in nearby buildings. Unfortunately, these cases remain unpublished 
because of associated legal issues. 

More recently, some very deep excavations have been constructed outside the pre-glacial channel and 
into the bedrock. The shoring system used generally consisted of anchored secant pile walls (“caisson 
walls”) keyed into the bedrock, followed by anchored shotcrete walls to the bottom of the excavation. 
Such is the case of the Bow Tower (6th Ave SE, east of Centre St) and the Telus Sky Tower (7th Ave SW, 
west of Centre St), where significant horizontal ground movements were observed during construction. 
This behaviour has been attributed to geological weaknesses in the mudstone bedrock, in the form of 
weak zones and shear bands, as well as potentially high horizontal stresses. 

The Bow case has been published extensively (e.g., Lo, 2011), whereas details of the Telus Sky 
construction are only available in trade magazines (DenBraber and Weck, 2017). There is anecdotal 
evidence of damage to adjacent buildings in both cases, however no details have yet been published. 
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