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Chilean Wine Industry

ÅUS$2 billion annual sales

ÅApprox. 1 billion liters 

Å70% exported

Å80,000 full-time workers

Å12-20% of 2009 harvest lost



2010 Earthquake

Å3:30am, February 27, 2010

ÅMw = 8.8

Å{ǘǊƻƴƎ ǎƘŀƪƛƴƎ ƛƴ тл҈ ƻŦ /ƘƛƭŜΩǎ 
wine-producing areas

ÅSignificant damage to:
ï Power, transport, communications

ï Wine processing equipment

ï Wine tanks, barrels, bottles

ï Winery structures



2010 Harvest
Å10% of 2010 crop 

harvested before 
earthquake

ÅLittle equipment damage

ÅPower outages disrupted 
irrigation and picking

ÅDamage to roads 
impeded grape transport



Fermentation Tanks ςStainless Steel

Legged Tanks Flat-base Tanks

ÅSignificant losses due to failures of tanks up to 100,000 liters



Legged Fermentation Tanks

Anchored Tanks

ÅAnchorage performed well

ÅMost common failure mode 
was yielding at top of legs



Legged Fermentation Tanks

Unanchored Tanks

ÅAbility to slide reduced 
failures in tank legs or body

ÅSliding requires clear area 
around tank



Legged Fermentation Tanks

Connection Failures

ÅContents spilled from 
broken spigots

Leveling Screws

ÅUsed where winery floor 
slopes to drain



Buckling at Top of Tanks

ÅBelieved to be caused 
by suction following 
loss of contents 



Flat Fermentation Tanks

ÅOutperformedleggedtanks

ÅOccasional buckling at base

ÅHold down failures edge 
distance was insufficient



Tanks ςOther Materials

Concrete

ÅLittle damage observed

Wood

ÅSusceptible to damage from 
falling objects



Wine Barrels ςRacks

ÅPerformance of barrels stacked on racks varied greatly



Wine Barrels ςTraditional Stacks
ÅSignificant losses from barrels falling from 3rd row onto solid surface
ÅWood floors took damage instead of barrels


