
RIPRAP ASSESSMENT    

VARIOUS SITES HWY 40

NEAR GRANDE CACHE, AB



Need for Riprap

• Increased traffic along Hwy 40 has generated 

a lot of construction projects to upgrade 

highway

• Lack of good quality heavy rock riprap in 

Grande Cache area

• Lack of fieldstone

• Alluvial rock typically small and rounded (more 

suitable for Class 1M and gabions)

• Bedrock is sedimentary rock of poor durability



AT Heavy Rock Riprap Specs

The heavy rock riprap supplied shall be hard, durable and angular in 

shape, resistant to weathering and water action, free from overburden, 

spoil, shale or shale seams and organic material, and shall meet the 

gradation requirements for the class specified.  In general, no 

sandstone will be permitted for all classes, however if the proposed 

material meets or exceeds the minimum requirements, consideration 

may be given to accepting the material.  For these occurrences, further 

testing shall be done to ensure acceptability.  This would include 

testing of the material in accordance with CSA A23.2-15A 

“Petrographic Examination of Aggregates”.  The minimum dimension of 

any single rock shall be not less than one third of its maximum 

dimension.  The minimum acceptable unit weight of the rock is 2.5 

t/m3.



AT Heavy Rock Riprap Specs

Specific Gravity, Absorption and Durability Index Requirements (1)

TEST METHOD REQUIREMENT

California Department of 

Transportation Method of Test for 

Specific Gravity and Absorption of 

Coarse Aggregates (California Test 

206)

Minimum Specific Gravity = 2.60 

Maximum Absorption = 2.0%

California Department of 

Transportation Method of Test for 

Durability Index (California Test 229)

Minimum Durability Index = 52 

(1)

Notes: (1) Durability Index may be less than 52 if the 

durability absorption ratio (DAR) is greater than 23, 

where DAR = Durability Index / (Absorption % +1%) 



Past Sources
• Limestone from quarries near Cadomin.

• Good quality hard rock but quarries no longer 

open 

• Igneous fieldstone imported from long distances

• Very expensive to haul from long distances

• Local Sedimentary Rock blasted from pit 

operated by Rodar (previously known as the CN 

pit).

• Typically used sandstone, conglomerate and 

shale. Issues with long term durability



Limestone spur at Lone Teepee Creek



Close up view of limestone rock in spur



Typical rocks in Rodar pit – shale, 

sandstone, conglomerate, greywacke



Conglomerate – Igneous coarse aggregate with sandstone matrix



Conglomerate deterioration – Ditch Grande Cache, 2016



Weathering of the sandstone matrix – (7 yrs old)



Shale



Splitting of sandstone (10 yrs old)



Greywacke - Good riprap



QA/QC for Greywacke Riprap

• Field Inspection

– Visual inspection

– Drop test

– Hammer ping test

– Physical measurement – weight and dimensions

• Laboratory Testing

– Durability

– Density

– Spec gravity

– Petrographic analysis









Rock rejected due to presence of conglomerate



Drop 

Testing 

in Pit 



Weighing 

Rocks in 

the Pit 



Sample being tested 

Feb., 2018 



Case History – S Curves



Case History – S Curves

• Highway re-aligned and new Centreline Culvert 

constructed

• Creek eroded upstream channel destroying riprap 

and A jacks lining

• Repairs completed as part of high water 

mitigation program.

• Grouted riprap selected as preferred option

• Despite warnings of poor local riprap quality, 

contractor bid based on using rock from Rodar pit

• After significant review greywacke was approved 

for use



Case History – S Curves

• Channel gradient varied from 7% to 18%

• Design flow was 100 year return of 20 m3 to 

match capacity of new centreline culvert

• Grouted riprap consisted of 800 mm thickness of 

Class 2 Heavy rock riprap with bottom 500mm 

grouted with cement based grout

• Underlain by compacted clay layer

• Underlain by free draining gravel layer with 

vertical vent pipes to relieve groundwater 

pressure







S-Curves: Good riprap in channel



S-CURVES 

Washing Riprap 

in main channel 

before grouting



S-CURVES 

Grouting Riprap in 

main channel –

Nov., 2016



S-CURVES 

Grouting 

Riprap in 

main 

channel



S-CURVES Grouting Riprap in main 

channel/Measuring grout thickness



S-CURVES Measuring 

Thickness of Grout





End of Construction


