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Common rock types

• Granite (diorite, gabbro, gneiss): crystalline rock

• Limestone (limestone, travertine): crystalline, carbonate

• Sandstone (sandstone, onyx etc.): clastic, sedimentary

• Marble: crystalline, carbonate

• Volcanics (basalt,…): crystalline

• Slate (slate, phyllite etc.): foliated

• Synthetic stones

Usage:

Interior
Exterior
Paving stones



‘Granites’

granite gabbro Larvikite

rapakivi granite Feldspathic granite syenite



Gneiss and metamorphic rocks

Granite gneiss Phyllite

Granite gneiss Migmatite



Migmatite



Sandstone 

Graywacke Graywacke

Sandstone Onyx



Esplanade – Theatres on the Bay



Marble and Limestones

Limestone LimestoneLimestone

Marble MarbleMarble



Serpentinite



granite

Synthetic Stones





Natural Stones



Rapakivi Granite
• High viscosity melt
• Crystal and melt have similar surface tension



Rapakivi granites

Geology Today
Volume 23, Issue 3, pages 114-120, 25 JUN 2007 DOI: 10.1111/j.1365-2451.2007.00616.x
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2451.2007.00616.x/full#f4

Characteristics

1. Geochemically A-type granite
2. Ovoids of K-feldspar
3. Plagioclase mantle of K-feldspar ovoids
4. 2 generations of feldspar and quartz 

crystallization

http://onlinelibrary.wiley.com/doi/10.1111/gto.2007.23.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2451.2007.00616.x/full#f4


Geology Today
Volume 23, Issue 3, pages 114-120, 25 JUN 2007 DOI: 10.1111/j.1365-2451.2007.00616.x
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2451.2007.00616.x/full#f5

Key debates:
• Ovoid forms of feldspar crystals
• Reversed order of crystallisation

http://onlinelibrary.wiley.com/doi/10.1111/gto.2007.23.issue-3/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2451.2007.00616.x/full#f5


What causes the abrupt change in physiochemical 
conditions?

• Magma mixing

• Sudden change in 
pressure at constant 
temperature

• Uneven distribution of 
melt composition

Issue is still debated.



Larvikite
• A variety of monzonite
• Perthitic feldspar (tenary feldspar; not 

simply labradorite)
• Schiller effect (result of light being 

dispersed along the plagioclase and K-
feldspar crystal boundaries)

• Formed in Oslo Rift, Norway, an 
Igneous complex in lower crust



Oslo Rift, 
Norway

Permain age 
gabben
system with 
lower crust 
igneous 
complex

Credit: J. Geological SocietyCredit: Geological Survey of Norway



Exsolution of K-feldspar and Anorthite

Credit: Geological Survey of Norway
The feldspar is ternary with compositions in the range An (4–30%), Ab 
(58–82%), Or (3–35 %) (Barth 1945) 



Macigno Group, Tuscany



Conti and Cornamusini, 2013

Palinspastic section of 
Tethys

Northern Apennines 
during Miocene

Macigno Group



Turbiditic sandstone in 
Pacific Place

• Graywacke; lithic 
sandstone

• High density 
currents



Limestone with fossils
Rosso Ammonitico
HKU Senior Common Room



Rosso Ammonitico

Credits: Images from open 
websites



Production of Stone Claddings

















• Water absorption

• Abrasion resistance

• Compressive strength

• Acid sensitivity

• Specific gravity

• Flexural strength

Stone
Abrasion 

Resistance
Water 

Absorption
Acid 

Sensitivity
Flexural
Strength

Granite High Low Low High

Limestone Low
Moderate-

High
High Medium

Marble Low Moderate
Moderate-

High
Medium-

High

Sandstone Medium
Moderate-

High
Low

Low-
medium

Basalt High
Low-

Moderate
Low High

Slate High Low Low High

Common properties of 
concern



Strength Tests (BD APP-16) 

Flexural strength
• Characteristic strength = Average strength – K × σ;   

(K = 3.41)

• Characteristic flexural strength > 3 x design 
allowable flexural strength x Flexural Safety Factor 

• FSF: Granite = 4.5; Limestone =7.2; Marble = 6.3

Ageing tests for limestone
• 50 thermal cycles + 50 dry/wet cycles





Geological properties

• Mineralogy and composition

• Cracks

• Microfissures and cleavages

• Clay seams and clay contents

• Porosity

• Chemical composition and acid sensitivity

• Iron content

• Expansivity



Problems

• Cracks

• Seams

• Spalling

• Decoloration

• Efflorescence

• Tenting



Spalling, Joint widening, Marly layers



Buckling and Tenting

• Differential swelling
• Shrinkage of substrate



Causes of disintegration

• Anisotropic properties of calcite

• Dissolution of cement

Acid sensitivity



Adverse cracks



Efflorescence

• Salt deposit originated from grout, 
mortar, material

• Alkalis, Ca- Na- and K- hydroxides or 
sulfates

• Reaction with air to produce 
carbonates



How may geological investigation help?

• Structural studies for cracks and fissures

• Clay seams

• Geochemical analysis (XRF)

• Thin section analysis

• Chemistry experiments



Reflection microscopy





Examination of Cladding Panels

• Rock type and origin

• Stone condition

• Susceptibility to weather elements

• Cracks and microfissures

• Crack orientation

• Aperture

• Seepage condition

• Clay filling

• Grouting and mortar condition

Geologist has a role to play:

Facade Stone Geology



Thank You!

/web.hku.hk/~chanls


