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Presentation Outline

ÅGeneral masonry definitions

ÅPerformance of reinforced masonry

ÅPerformance of confined masonry

ÅConstruction issues

ÅPerformance of unreinforced masonry



Objectives

ÅObserved masonry construction practices in 
Chile

ÅObserve and document damage to masonry 
structures in Chile

ÅWork together with local resources to expand 
data

ÅDisseminate information to engineering 
community



General Masonry Terms
ÅConfined masonry
ïVery common in Chile
ïMasonry portion of wall 

constructed first
ïConfining elements (beams 

and columns) built around 
the masonry

ÅReinforced masonry
ïReinforcement is grouted in 

cells and carries the tensile 
stresses generated in the 
structure
ïUnit with cells from 

CeramicaSantiago



General Masonry Terms (2) 
ÅUnreinforced masonry

ïMasonry carries tensile stresses in structure

ïGenerally cracks early when subject to large lateral 
loads

ÅAdobe

ïGenerally unreinforced

ïBricks made by hand



Places Visited

1. Santiago

2. Constitución

3. Concepción

4. Talcahuano

5. Chillán



Construction with Reinforced Masonry



Reinforced Masonry (Brick)



Reinforced 
Concrete 
Masonry

Å This building could be mistaken for 
reinforced concrete due to 
άrepelloέ ƻǊ cementitousstucco 
on the structure.  We know it is 
masonry due to the stair step 
shear crack between piers.

Å Over 20 apartment complexes had 
no visible damage

Å Performed very well



Reinforced Concrete Masonry (2)



Confined Masonry

ÅTypically used in apartment complexes

ÅRegular structures with standard openings

ÅBuildings observed had 3-5 stories

ÅAll cities visited had confined masonry present



Santiago



Constitución Apartments ςRengifo 705

Å In-plane shear 
failure of masonry 
visible in several 
buildings

ÅDamage 
concentrated in 
lower levels where 
shear is highest



Local Soil Issues ς
Rengifo705

ÅEvidence of lateral 
spreading

ÅSoil cracking

ÅSoil movement towards 
steep slope approximately 
20 ft from home.

ÅHighest level of damage in 
buildings located near the 
slope.



ConstituciónApartments ςMesa Seco
ÅSoil moving downhill



Mesa Seco

Å Shear cracks in one direction

Å Earthquake would cause shear 
cracks in two directions

Å Free-body diagram explains 
everything

Soil moving downwards



ConstituciónApartments ςhΩIƛƎƎƛƴǎ урф



Poor construction -hΩIƛƎƎƛƴǎ урф 

ÅAggregate size too 
large

ÅLack of confinement

ÅDifferent bar sizes


