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Process to dateProcess to date

HVS testing of foamed 
bitumen treated crushed 

hornfels:
•Recycled material

Comprehensive 
laboratory testing of 

foamed bitumen treated 
crushed hornfels:
•Recycled material

HVS testing of emulsified 
bitumen treated crushed 

hornfels:
•Recycled material

Comprehensive 
laboratory testing of 
emulsified bitumen 

treated crushed hornfels:
•Quarry material

Done To do
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QuestionsQuestions

Is the quarry material equivalent to the Is the quarry material equivalent to the 
recycled material in terms of:recycled material in terms of:

Grading of untreated material?Grading of untreated material?
AtterbergAtterberg limits of untreated material?limits of untreated material?
Engineering properties of untreated and Engineering properties of untreated and 
treated material?treated material?
Mechanical properties of the treated Mechanical properties of the treated 
material?material?



GradingGrading::
Old crushed stone base vs. QuarryOld crushed stone base vs. Quarry

Grading of crushed hornfels from the Western Cape
Quarry vs old crushed stone base
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GradingGrading::
Recycled material vs. QuarryRecycled material vs. Quarry

Grading of crushed hornfels from the Western Cape
Quarry vs milled material
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AtterbergAtterberg limitslimits::
Recycled material vs. QuarryRecycled material vs. Quarry

ChainageChainageStageStage LabLab LayerLayer

9,39,3 14,014,0 14,4614,46 14,4914,49 14,6214,62 16,016,0

BB 33 44

SBSB 33 33

UBUB 22 22

LBLB 33 33

SBSB 22 44

MilledMilled CSIRCSIR DISRDISR 7 (x2)7 (x2)

BB 44

QuarryQuarry

PostPost--
HVSHVS

PAWCPAWC

SBSB 88

SPSP

J&GJ&G

UmhlabaUmhlabaDesignDesign



Texas Ball MillTexas Ball Mill::
Recycled material vs. QuarryRecycled material vs. Quarry
MaterialMaterial ProcessProcess PIPI < 0,425< 0,425 FPFP

UntestedUntested 7,67,6 17,117,1 130130

Balls and waterBalls and water 10,310,3 22,422,4 230230

Balls and no waterBalls and no water 8,28,2 18,118,1 148148

Water onlyWater only 10,210,2 17,217,2 175175

UntestedUntested 2,52,5 13,513,5 3434

Balls and waterBalls and water 3,13,1 15,415,4 4848

Balls and no waterBalls and no water 2,62,6 15,715,7 4141

Water onlyWater only 3,93,9 14,614,6 5757

QuarryQuarry

RecycledRecycled



Way forwardWay forward
Grading coarser for recycled materialGrading coarser for recycled material

Surfacing mixed inSurfacing mixed in

PI higher for recycled materialPI higher for recycled material
XRD XRD –– not from not from hornfelshornfels

Mixed in from topMixed in from top
Mixed in from Mixed in from subbasesubbase

How big is the problem?How big is the problem?
Prepared UCS, ITS and beams fromPrepared UCS, ITS and beams from

ET recycled and quarryET recycled and quarry
FT quarryFT quarry

Comprehensive lab project will still provide valuable Comprehensive lab project will still provide valuable 
material and design models calibration datamaterial and design models calibration data

Direct comparison may be lostDirect comparison may be lost
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