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Aggregates and stoneAggregates and stone
–– the Irish situationthe Irish situation

Peter Strogen B.Sc., Ph.D., PGeo Peter Strogen B.Sc., Ph.D., PGeo 
Consultant GeologistConsultant Geologist
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Uses of natural stoneUses of natural stone

1.1. Concrete Concrete aggregate aggregate –– fine & coarsefine & coarse
2.2. Structural ConcreteStructural Concrete
3.3. Road subRoad sub--base, base & topbase, base & top--dressingdressing
4. 4. RockRock--fill fill –– embankments &c.embankments &c.
5. 5. Gabions Gabions ––retaining walls, revetmentsretaining walls, revetments
6.6. Dimension stone, armour stoneDimension stone, armour stone
7.7. Specialist sands Specialist sands –– filter beds, mortars etc.filter beds, mortars etc.
8.8. Rail ballastRail ballast
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Sources of coarse aggregatesSources of coarse aggregates

Bedrock quarriesBedrock quarries
Crushed gravelsCrushed gravels
(Recycled concrete)(Recycled concrete)
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Coarse aggregateCoarse aggregate

Bedrock Bedrock ––

Crushed Crushed 
gravelsgravels

Petrographically simplePetrographically simple
Uniform properties Uniform properties –– easily characterisedeasily characterised
Easily graded Easily graded –– crushing, crushing, screening & screening & 
blendingblending

Irish examples all well knownIrish examples all well known

Complex compositionComplex composition
Less easily characterisedLess easily characterised
Much like associated sands in Much like associated sands in 
compositioncomposition
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Bedrock quarries in IrelandBedrock quarries in Ireland

Carboniferous limestoneCarboniferous limestone
Lower Palaeozoic graywackeLower Palaeozoic graywacke
Lower Palaeozoic volcanic rockLower Palaeozoic volcanic rock
Old Red Sandstone Old Red Sandstone 
Antrim basaltAntrim basalt
Namurian sandstoneNamurian sandstone
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Key:
Granites
Basalts
Mesozoic and Tertiary
Upper Carboniferous (undivided)
Lower Carboniferous (undivided)
Devonian
Cambrian-Silurian
Dalradian and 'Pre-Caledonian'
Proterozoic gneisses
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Deleterious substancesDeleterious substances
in Irish bedrock aggregatesin Irish bedrock aggregates

Clay Clay –– limestones especiallylimestones especially

Pyrites Pyrites 
Chert Chert 
Matrix of graywackesMatrix of graywackes
Matrix of argillaceous Matrix of argillaceous 
limestones  (dark, shaly limestones  (dark, shaly 
limestones) limestones) 

Alkali Aggregate Reaction Alkali Aggregate Reaction 
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Alkali Aggregate Reaction Alkali Aggregate Reaction 
Irish Carboniferous chert Irish Carboniferous chert –– unreactiveunreactive
-- thermally annealedthermally annealed--
-- high degree of crystallinityhigh degree of crystallinity
-- not microporousnot microporous
-- some pass, some fail Accelerated Mortar Bar Test some pass, some fail Accelerated Mortar Bar Test 
Irish graywackes & argillaceous Carboniferous Irish graywackes & argillaceous Carboniferous 
limestones limestones 
-- fail Accelerated Mortar Bar Testfail Accelerated Mortar Bar Test
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Fine aggregatesFine aggregates

1.1. Glaciofluvial sands Glaciofluvial sands (well  graded)(well  graded)

2.2. Marine dredged sands Marine dredged sands (poorly graded)(poorly graded)

3.3. Crushed sandstones Crushed sandstones (poorly graded)(poorly graded)

4.4. CrushedCrushed--rock fines rock fines (gap(gap--graded)graded)
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99.99100.01Totals

0.770.52Dolomite
2.022.24Sandstone /siltstone

10.3813.59Chert
3.034.85Quartz

83.7978.81Limestone
2005/112005/9

(Typical Irish Midlands sand)(Typical Irish Midlands sand)

Repeat assays from different parts of same sand 
deposit
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West Wicklow sands 1West Wicklow sands 1

LimestoneLimestone 41.941.9 35.135.1 41.941.9 54.154.1 44.344.3
ChertChert 28.028.0 32.832.8 28.028.0 25.625.6 25.225.2
QuartzQuartz 18.918.9 17.517.5 18.918.9 13.013.0 10.710.7
SandstoneSandstone 2.72.7 4.34.3 2.72.7 2.72.7 1.31.3
Feldspar &cFeldspar &c 2.62.6 1.01.0 2.52.5 2.12.1 0.80.8
Wackes &cWackes &c 6.06.0 8.78.7 6.06.0 2.02.0 16.516.5
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Glaciofluvial sandsGlaciofluvial sands

-- Regional variation in compositionRegional variation in composition

-- Reflection of bedrock within 10Reflection of bedrock within 10--20 kilometres20 kilometres
-- upstreamupstream
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West Wicklow sands 1West Wicklow sands 1
((BlessingtonBlessington area)area)

LimestoneLimestone 41.941.9 35.135.1 41.941.9 54.154.1 44.344.3
ChertChert 28.028.0 32.832.8 28.028.0 25.625.6 25.225.2
QuartzQuartz 18.918.9 17.517.5 18.918.9 13.013.0 10.710.7
SandstoneSandstone 2.72.7 4.34.3 2.72.7 2.72.7 1.31.3
Feldspar &cFeldspar &c 2.62.6 1.01.0 2.52.5 2.12.1 0.80.8
Wackes &cWackes &c 6.06.0 8.78.7 6.06.0 2.02.0 16.516.5
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West Wicklow sands 2West Wicklow sands 2
((BaltinglassBaltinglass area)area)

LimestoneLimestone 43.043.0 40.740.7 44.644.6 16.916.9 4.74.7
ChertChert 18.018.0 36.236.2 41.141.1 33.633.6 10.610.6
QuartzQuartz 30.530.5 10.010.0 8.8  8.8  19.319.3 49.049.0
SandstoneSandstone 1.51.5 9.19.1 1.71.7 2.52.5 0.60.6
Feldspar &cFeldspar &c 9.99.9 30.830.8
Wackes &cWackes &c 1.91.9 16.916.9 16.516.5
VolcanicsVolcanics 7.07.0 4.04.0 1.91.9 0.60.6
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Dredged sandsDredged sands

Poorly graded Poorly graded –– tidal reworked glacial depositstidal reworked glacial deposits

Complex mineralogy. Shell content, Complex mineralogy. Shell content, ClCl--

Environmental problems Environmental problems –– EIS costsEIS costs
–– ecological damage ecological damage –– fishing etc.fishing etc.
-- shoreline erosionshoreline erosion
-- deep water, high costdeep water, high cost
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Crushed rock finesCrushed rock fines

Primary  crushing Primary  crushing -- grading poor, claygrading poor, clay
ReRe--crushing of clean stonecrushing of clean stone
Poor shape Poor shape –– anisotropic anisotropic –– crushing techniquecrushing technique
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Typical Welsh dredged sand

Grading envelope for 
concrete aggregate
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Crushed sandstonesCrushed sandstones

Friable Friable –– easily reduced to sand again.easily reduced to sand again.
Very poorly graded.Very poorly graded.
Rare in Ireland Rare in Ireland –– mainly Mesozoic to Tertiary mainly Mesozoic to Tertiary 
in age.in age.
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ConclusionsConclusions

Ireland well endowed with stone reservesIreland well endowed with stone reserves
Few deleterious substancesFew deleterious substances
No problems of Alkali Aggregate Reaction No problems of Alkali Aggregate Reaction 
Dredged sand/crushed rock sand to increaseDredged sand/crushed rock sand to increase
Greater use of borrow pits, cut & fillGreater use of borrow pits, cut & fill
Greater use of dimension stone?Greater use of dimension stone?
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