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Overview of historic  
masonry restoration 

Masonry Restoration 
Introduction 
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Masonry Restoration 
Historical Background 

Masonry is found on nearly  
every historic building. 

• Brick 
• Stone 
• Terra cotta 
• Concrete block 
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Masonry Restoration 
Historical Background 

Massachusetts Hall, Harvard University. Built in 1720. 
Mortar never replaced. 
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Masonry Restoration 
Historical Background 

Mortar made of lime and sand was used on masonry structures for thousands of 
years. 

• Quicklime or lime is limestone fired at approximately 1800° F. 
• Lime or quicklime delivered to site and mixed with water. 
• Wet lime putty left to mature in pit or wooden box. (or used as 

hot mix) 
• Traditional mortar: 1 part lime putty and 3 parts local sand. 
• Other ingredients: crushed shells, brick dust, clay or even 

animal hair. 
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Masonry Restoration 
Historical Background 

Hydraulic lime and Natural Cement 

• Hydraulic Lime never used in this country as bagged mix-
possibly as hot mix.  

• Impure limestone discovered 1756 by English engineer. 
• Contains clay and is fired with clay.  

•Hydraulic Lime at Lower Temperature 
•Natural Cement at higher Temperature 

• Will set-up and maintain integrity under water (hydraulic). 
• Natural Cement used on canals, the Brooklyn Bridge and 

Statue of Liberty, many homes and public structures 
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Masonry Restoration 
Historical Background 

Portland Cement patented in  
Great Britain 1824. 

• Named for stone in Portland in Dorset, England. 
• Fast-curing, hardens under water. 
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Masonry Restoration 
Historical Background 

First manufactured in U.S. 1871. 
From 1873-1930, mortar in masonry structures ranged from pure lime and sand mix to a 
variety of lime, portland cement and sand combinations. 

As time went on, the proportion of 
PC grew. The product was 
harder, allowing faster 
construction and taller 
buildings. This was believed to 
be better. 
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Masonry Restoration 
Historical Background 

Ingredients: 

• Portland Cement 
• Ground lime stone 
• Air entrainment (soap) 

• Makes mortar creamy 
and workable. 

• Helps mortar resist the 
freeze/thaw cycle. 

Masonry Cement –  
pre-blended mortar mix purchased in 
stores.  

By 1950’s, nearly everything was built 
with masonry cement.  
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Masonry Restoration 
Historical Background 
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Masonry Restoration 
Mortar Comparison 

Portland Cement Mortar 

• Low compression strength 
• Higher bond strength 
• High flexural strength 
• Vapor permeable 
• More water tight 
• Self-healing 

• High compression 
strength 

• Lower bond strength 
• Lower flexural strength 
• Less vapor permeable 
• Less water tight 
• Does not self-heal 

Lime Mortar 
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Masonry Restoration 
Mortar Properties 

Mortar can relieve stresses within the 
wall caused by: 

• expansion 
• contraction 
• moisture migration 
• settlement 
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Masonry Restoration 
Mortar Properties 

Mortar with stronger compression 
strength than the masonry units (brick 

or stone) will not “give.” 

• Stresses relieved through the brick or stone. 
• Permanent damage: cracking and spalling. 
• Separation between mortar and the brick or stone. 
• Water penetration through hairline cracks. 
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Masonry Restoration 
Mortar Properties 

Permeability –  
the rate of vapor transmission, 
is critical. 

• historically, moisture migrated through mortar joints 
• efflorescence – harmless salt deposits on surface 
• subflorescence – salt deposits below the surface which 

cause pressure leading to spalling or delamination 
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Masonry Restoration 
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Masonry Restoration 
Components of Mortar 

Sand –  
the largest component, gives mortar 

its distinctive color, texture and 
cohesiveness. 

• Mortar requires distribution of large to small particles for good 
performance – bell curve with most particles in the middle. 

• Small spaces are filled with binder (cement/lime combination). 
• Called “void ratio” – important for correct binder/sand ratio. 
• Sand shape 
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Masonry Restoration 
Mortar Type and Mix 

Two ways to specify mortar: 
1. Physical characteristics 
2. Proportion 
American Society for Testing and Materials 
(ASTM) sets standards for manufactured 
masonry cement. 

• Type M: 2,500 psi 
• Type S: 1,800 psi 
• Type N: 750 psi 
• Type O: 350 psi 
• Type K: 75 psi 
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Masonry Restoration 
Mortar Type and Mix 

Two ways to specify mortar: 
1. Physical characteristics 
2. Proportion 

Portland and lime are binders. 
Ratio: Binder 1:3 Sand 

• Type M: 2,500 psi 
• Type S: 1,800 psi 
• Type N: 750 psi 
• Type O: 350 psi 
• Type K: 75 psi 

PC = 1 
Lime = 1 
Sand = 6 

PC = 1 
Lime = 3 
Sand = 10 
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Masonry Restoration 
Mortar Type and Mix 

Mortars for repointing historic buildings should be custom mixed for proper 
physical and visual qualities. 

Mortar strength varies: 
• Higher proportion of portland cement means harder mortar. 
• More lime means softer, more plastic and workable mortar.  
• A wall with soft bricks and high permeability requires a 

soft, high lime content mortar. 
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Masonry Restoration 
Problem Identification 

Replacing mortar joints is a natural 
process. 
 
Requires repointing – removing 
deteriorated mortar from joints of 
masonry wall and replacing with new 
mortar. 
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Masonry Restoration 
Problem Identification 

Each building needs to be 
analyzed.  
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Masonry Restoration 
Problem Identification 

Obvious signs of deterioration: 

• disintegrating mortar 
• cracks in mortar joints 
• loose bricks or stones 
• damp walls 
• damaged plasterwork 
• Disintegrating brick or stone 
• efflorescence 
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Masonry Restoration 
Problem Identification 

The root cause may include: 

• leaking roofs or gutters 
• settlement of the building 
• capillary action causing rising 

damp 
• extreme weather exposure 
• improper or incomplete repair 

materials 
• drainage problems 
• vegetation 
• other changes in the structure 
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Masonry Restoration 
Matching Mortar 

Ensure repointing work is 
physically and visually 
appropriate. Determine: 

• Relative strength and permeability of masonry and mortar. 
• Appropriate mortar mix and application techniques. 
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Masonry Restoration 
Matching Mortar 

New mortar must match the historic 
mortar in: 

color, texture and tooling. 

• Sand should match the 
sand in historic mortar.  

• New mortar must be as 
vapor permeable and as 
soft or softer than the 
historic mortar. 
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Masonry Restoration 
Application 

A long-lasting job requires: 

• The right mortar – matched to the 
building (compatibility) 

• A balanced, well-proportioned mix 
• Joints properly prepared 
• Mortar applied properly and packed 

well 
• Mortar properly cured in the wall 
• Workmanship & understanding of 

historic materials are as important as 
using the proper materials 
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Masonry Restoration 
Application 

Other considerations when working on 
historic buildings: 

• Never sand blast historic brick. 
• Remove old mortar carefully to 

avoid damaging joints and masonry. 
• Use water repellant sparingly and 

only as a last resort.  
• All repairs must be able to breath. 
• Avoid painting. 
• Careful analysis and planning 

Buildings work as systems, not individual units. 
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Masonry Restoration 

• A good repointing job should 
last as long as the original 
mortar, or longer. 

• Good repointing guarantees the 
long life of the mortar joint, the 
wall and the historic structure. 
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