
ALBERTA TRANSPORTATION 
LANDSLIDE RISK ASSESSMENT 

 

SECTION A: GEOTECHNICAL FILE REVIEW 
 

PEACE REGION (PEACE RIVER-HIGH LEVEL AREA) 
 

SITE PH64: HWY 64:02 BF79554 SIDESLOPE INSTABILITIES (KM 
52.7) 

 
 
 
Highway Control Section:   HWY 64:02 
 
Nearest Landmark   Southwest of Worsley, AB 
 
Legal Location:   SW17/NE8-85-8-W6M 
     
Date of Initial Observation:  1981  
 
Date of Last Inspection:  June 2014 
 
Last Inspected By:   Thurber Engineering Ltd. (Thurber) 
 
Instruments Installed:  3 Slope Inclinometers (1989) 
     3 Slope Inclinometers and 5 Standpipe 

Piezometers (2009) 
 
Instruments Operational:  3 Slope Inclinometers and 4 Standpipe 

Piezometers  
 
Risk Assessment:   PF(5) x CF(4) = 20 (South Side) 
     PF(7) x CF(4) = 28 (North Side) 
 
 
Last Updated:   Thurber Engineering Ltd., March 2016 
 
Previous Update:   N/A 
 

4127 Roper Road, Edmonton, AB T6B 3S5  T: 780 438 1460  F: 780 437 7125 
thurber.ca
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1. LOCATION 

The subject site is located along Highway 64:02 approximately 5 km west of the intersection 

with Highway 726. The site location is shown on Figure PH64-1, for insertion in Section G. 

2. GENERAL DESCRIPTION OF SLOPE INSTABILITY 

The site consists of a bridge culvert with a skew of 58° over a 9.2 m clear roadway with a 14 m 

height installed in 1983. The site was remediated in 1983 (new culvert), 1990 (north side 

instability), and 2011 (both north and south side slide repairs). 

The slope instability at this site includes a slide in the south sideslope of the highway 

embankment fill surrounding the outlet of a CSP. The south embankment sideslope is 12 m to 

14 m high with an approximate 3H:1V incline. The south embankment slide was about 70 m 

long and 40 wide with a scarp 2 m high. The slide was located as near as 12 m from the 

highway shoulder. 

The north embankment of the highway varies from 6 m to 10 m high and is inclined at about 

5H:1V. A slide was also present in the north embankment of the highway as outlined by 

cracking and rutting within the Westbound lane/shoulder of the highway surface. The north 

embankment slide was about 40 m long by 60 m wide, and was located about 170 m west of the 

south embankment slide.  

The cause of the south slide was attributed to erosion and downcutting around the culvert outlet 

which subsequently created channel slumping at and downstream of the outlet, while the cause 

of the north slide was likely due to the soft foundation of the embankment.  

3. GEOLOGICAL/GEOTECHNICAL CONDITIONS 

Physiographic Region: Located in the Peace River Lowland (Atkinson, N. and Lyster, S., 

2010). 

Bedrock Geology: Consists of Upper Cretaceous age deposits: predominantly Dunvegan 

Formation consisting of light grey to yellow-grey sandstone interbedded with laminated siltstone 

and dark grey clay shale. (Bedrock Geology of Alberta, ERCB/AGS, 2013). 

Surficial Geology: Surficial deposits in the area consist of glaciolacustrine deposits made up of 

laminated to massive fine sand, silt, and clay with local areas of pebbly sand and gravel. 

(Surficial Geology of Alberta, ERCB/AGS, 2013). 
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Hydrogeology: Local groundwater and surface water flow toward the local creeks. Regional 

groundwater flow is towards the Peace River, located approximately 6 km to the south of the 

site (Hydrogeological Map Clear Hills – Chinchaga River Alberta, ARC, 1972). 

Stratigraphy: The five test holes drilled by Thurber in November 2009 show topsoil over clay 

and clay till fill over gravel and/or clay over clay till. Bedrock was not encountered in the test 

holes.  

4. CHRONOLOGY 

1981 

An inspection of the site on May 13, 1981 indicated high water over top of the existing culvert. 

The culvert was noted to not carry flow. Scouring was observed at the culvert outlet. A 2.1 m 

high beaver dam approximately 100 m downstream ponded water to 0.6 m above the culvert 

outlet.  

An authorization letter dated July 20, 1981 gives approval to order material and install a 171.9 m 

long 1800 mm SPCSP (thickness 3 and 4 mm) to replace a 1200 mm SPCSP. Work was 

completed in June of 1983.  

1986 

An inspection report dated June 10, 1986 indicated a long section of erosion up to 1.5 in depth 

in the north highway ditch and west of the newly installed pipe. 

1989 

A site inspection conducted by Karl Li and Pete van Deligt on November 3, 1989 indicated a 

slide on the north embankment which was 40 m wide and 15 m to 20 m high with a gradient of 

3:1. The crown of the slide was noted as encroaching into the edge of the shoulder. A French 

drain water interceptor was noted as installed on the northwest cut/fill interface of the 

embankment. A beaver dam located 10 m upstream of the upstream toe of the embankment 

was ponding water to 3 m above the culvert bottom level. The steel culvert installed in 1983 

appeared bent due to settlement.  

1990 

Testpitting of the site was completed on June 12, 1990 by Karl Li and Pete van Deligt and is 

described in a memo dated July 3, 1990. Three testpits were dug on the north highway 
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embankment east of the downdrain culvert. The testpits showed 0.5 to 0.6 m of sloughed 

material over dry to moist compacted silty clay fill. The test pits indicated a shallow slab slide 

failure limited to less than 1 m depth. Remedial recommendations included removing the 

sloughed material, rebuilding the top half of the slope, and adding a 0.5 m thick horizontal 

blanket of granular material 2 m below the gradeline. 

The testpitting memo above indicated that the embankment gradeline was completed in 1984, 

the base course completed in 1987, and a slide occurring at the same location shortly after base 

course completion. The 1987 slide was subsequently repaired.  

A memo dated August 20, 1990, from Karl Li of Geotechnical Services Section to Roy Callioux 

District Transportation Engineer in Peace River, indicated that once the beaver dam was 

removed, 1 m depth of dammed water drained away, revealing toe bulging approximately 15 m 

width. A vertical drop of approximately 0.3 m was observed shortly after completion of the 

remedial measures recommended in the July 3, 1990 memo. Three additional test pits were dug 

within the slide feature. Installation of 3 slope inclinometers was recommended to monitor the 

slide movement.  

Three slope inclinometers were installed between August 15 and August 21, 1990.  

A memo and drawing, dated November 15, 1990, from Karl Li to R. Callioux, indicates that a toe 

berm should be constructed on the upstream side of the highway to midslope height (~6 m 

high), extending 80 m wide from the west ditch downdrain pipe. Extensions of 25 m length onto 

the existing centerline culvert, and 30 m onto both the west ditch downdrain culvert and the west 

subdrain (100 mm diameter plastic pipe surrounded with 1m x 1m of free draining gravel in a 

trench), are required. This design was based on the monitoring results of 3 slope inclinometers 

which indicated slippage in the fill or native silty clay material at 6 to 10 m below surface (and 

soft foundation conditions).  

Work completed by December 21, 1990, by ATU involved removing and salvaging the beveled 

end at the upstream inlet, removing the next three rings (11.0 m) which were damaged by the 

slide, and replacing nine new rings (32.9 m) to extend the culvert through the proposed toe 

berm, prior to reinstalling the beveled end and replacing the riprap. 

1997 

A bridge inspection on June 18, 1997, by Assenheimer Engineering Ltd., has photos showing: a 

previously repaired culvert outlet with ample but small riprap in the streambed, and a well 

defined ditch erosion gully east of the culvert inlet. 
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2006 

A bridge inspection on July 20, 2006, by MPA Engineering Ltd., has a photo showing significant 

debris (consisting of tree branches, large riprap, and soil) partially blocking the culvert outlet. 

2008 

A callout inspection conducted by Thurber in June 2008 indicated two slide areas; one on the 

south embankment and a second in the north embankment.  

The south embankment slide was noted as 40 m long, 23 m wide near the top and 40 m wide at 

the bottom. The scarp was 2 m high. A large slump block was noted within the main slide body. 

No distinct toe roll was noted. The top scarp was within 12 m of the guardrail. The slide toe was 

within 10 m of the outlet of the 2100 mm diameter culvert. Eroded gabions, riprap and concrete 

was observed inside the lower portion of the slide.  

The north embankment slide was noted to be 170 m west of the south embankment slide. 

Cracks in the highway surface were 40 m in length, beginning (from west to east) in the north 

shoulder, and then propagating into a double crack located primarily along the westbound lane. 

A 10 m long crack was also observed in the eastbound lane. Rutting up to 50 mm deep and a 

dip in the outer half of the westbound lane was also observed. A significant bulge in the north 

fenceline was observed below the highway cracking. An erosion gully about 70 m long, 2 m to 3 

m deep and 2 m to 3 m wide was observed south of the fence running towards the 2100 mm 

diameter culvert inlet.   

2009 

Thurber’s 2009 annual inspection indicated that the westbound lane had been patched in 

October 2008. Additional movement was observed at the south embankment slide. The erosion 

gullies at both slides have increased in size and depth. The north culvert inlet was exposed and 

possible separated as no taper was visible.  

Three slope inclinometers and five standpipe piezometers were installed from November 5 to 

November 8, 2009 to monitor the slide in the sideslopes of the highway embankment fill. The 

locations of the instruments are shown on Drawing 15-16-305-PH64-1 attached.  

2010 

Thurber’s 2010 annual inspection indicated the south embankment slide has increased in length 

from 40 m to 70 m. The culvert outlet was noted to be exposed and possibly separated. The 
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cracking zone was noted to have expanded west of the slide area into the bush. The erosion 

gully at the north embankment slide has worsened since the 2009 inspection.  

A culvert rehabilitation design report was prepared by Thurber (#19-4841-2 dated March 18, 

2010), and issued to MPA engineering Ltd. 

2011 

Thurber’s 2011 annual inspection indicated that the erosion at the north embankment slide has 

not worsened since the 2010 inspection. Continued erosion and cracking was observed at the 

south embankment slide. 

Remediation of the north and south embankment slides was completed in late 2011, under a 

contract administered by MPA Engineering Ltd. Remediation included extending the culvert 

outlet and inlet, flattening the slopes, installing an upstream granular drainage blanket, 

installation of upstream subdrain pipes, and re-establishment of the toe berms. 

2012 to 2014 

Thurber’s annual inspections indicated fresh slumps in the channel immediately downslope of 

the new extended culvert outlet bowl on the south embankment slide repair. Erosion was also 

noted along the edge of and extending underneath the new downstream west ditch TRM liner, 

but which appeared to have abated in 2014. 

The three slope inclinometers initially showed some slight movements subsequent to 

construction, but this abated in the single remaining inclinometer left in 2014, and it was 

attributed to post construction settlements. Erosion was also noted at the transition between the 

gabions and riprap on both sides leading to the culvert inlet.  
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PH 64 - WATERCOURSE CULVERT ON HWY 64,

22 KM SW OF WORSELY

FIGURE PH64-1
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