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INTRODUCTION

One of the most important engineering characteristics of a stone for cladding is
related to its anchorage strength.
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Unsuccessful applications show the need for:
o Anchorage strength tests according to each type of fixing system selected to assess how
stone will behave.

o Suitable anchor selection for each project. "
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INTRODUCTION

The present study aims understanding causes of the
corrosion of an anchorage system of a ventilated stone
facade cladded with the Portuguese limestone “Lioz".
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GEOLOGICAL MAP OF PORTUGAL

MESO-CENOZOIC SEDIMENTARY BASINS
Cenozoic Cover

Mesozoic

CENTRAL IBERIAN ZONE (CI2)
Allochthonous Units

Braganca and Morais Massifs

Silurian / Devonlan

Autochthonous Units

Stone Material Physical Mechanical Properties

Siturian / Devonian / Carboniferous

1. Compressive Strength (MPa)

Ordovician

2. Compressive strength after 48 frost cycles (MPa)

ISSA MQRENA ZONE (OMZ
3. Flexural Strength (MPa) 085\ NIENAZONE (001

4. Apparent Density (kg/m?)

Autochthonous Unit!

5. Water Absorption (%) Lower Devonian

Silurian

6. Open Porosity (%)

Ordovician

7. Thermal expansion coeffitient (X 10-6 per°C) Cansrien

Proterozoic

ORIGIN : Pero Pinheiro - Sintra (Lisboa) SOUTH PORTUGUESE ZONE (SPZ)
Carboniferous

MACROSCOPIC DESCRIPTION: Microcrystalline beige

Upper Devonian

limestone, coarse, bioclastic and calciclastic. LowertoWadis Cevanian

IGNEQUS ROCKS

Porphyries

Gabbros / Diorites

LATE VARISCAN IGNEOUS ROCKS

Sienites / Granites

.
Cape St. Vicent
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MAIN ACTIONS

| Site-inspection

| Pathology identification
and mapping

| Non-destructive
borescope analysis of the

metallic anchors

| Quantitative chemical

composition analysis | FRX
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Site Inspection - visual & boroscopic

| 48% issues depicted high risk @ North elevation

| 27% issues depicted high risk @ East elevation

| High risk is linked to a higher probability of cladding failure

| High risk = anchoring system with corrosion + stone slab with critical pathology
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Several anchor items = diferent steel composition

| #6 - A2/304 steel suitable for standard environtmental conditions
| #5 - A4/316 steel improved compostion for agressive
environmental conditions but not reisistante to seawater.

| #4 - A1/303 steel good workability but only suitable for mild
environmental conditions

| #3 & #2 - A3 similar to A2/304 with stabilized conditions
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CONCLUSIONS
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