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Granite Group

OLDER BUILDINGS = SOLID MASONRY:

• MASSIVE
• HEAVY
• DURABLE
• VERY LITTLE TENSILE RESISTANCE

NEW BUILDINGS = COMPOSITE MASONRY:

• THINNER
• CHEAPER
• MORE EFFICIENT
• CAN BE REINFORCED TO HANDLE TENSION
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TYPES OF MASONRY WALLS

MASONRY LOADBEARING WALLS:

• Brick, stone, or CMU walls which carry the structural loads of 
the floors and roof to the foundation

• Double duty by acting as the structure and the exterior wall at 
the same time

• Tallest unreinforced masonry building in the worlD... Monadnock 
building in Chicago – 16 stories w/ 6’ thick walls at base
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TYPES OF MASONRY WALLS

COMPOSITE MASONRY WALLS:

• BALANCE APPEARANCE AND ECONOMY
• Inner wythe of CMU, outer wythe of stone or face brick
• Two wythes bonded together by joint reinforcing, wall ties, or 

headers at the outer wythe which engage the inner wythe. 
• Any gaps filled with mortar to create a solid mass 
• Because the wall acts as a single mass, the inner and outer wythe 

materials must have similar thermal expansion properties or the 
wall will start to crack or boW



Chapter 10 - Masonry WALL CONSTRUCTION

TYPES OF MASONRY WALLS

REINFORCED MASONRY WALLS:

• Unreinforced walls have reduced 
structural capabilities, and cannot resist 
lateral loads (seismic, wind, earth pressure)

• Steel reinforced walls can be thinner, 
saving material, labor, and space

• Now all but the smallest masonry 
structures are reinforced
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TYPES OF MASONRY WALLS

POSTTENSIONED MASONRY WALLS:

• Uses high strength threaded rods in place of traditional rebar 
• Rods anchored into foundation, and then tensioned using steel plates and tightening nut at 

the top of wall
• This places the entire wall in compression, which strengthens it against tensile loads 

(which masonry can’t handle)
• This allows even thinner construction compared to reinforced masonry walls, uses less 

grout for the cores, and saves labor
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TYPES OF MASONRY WALLS

© 2009 INTERNATIONAL MASONRY INSTITUTE

AIR/MOISTURE/VAPOR 
BARRIER AS REQUIRED

BASE OF WALL DETAIL
DETAIL 01.030.0302A REV. 12/2/14

FLASHING, DRIP EDGE, TERM. BAR, MOVEMENT JOINTS 

HORIZONTAL JOINT REINFORCEMENT 
W/ EYE & PINTLE WALL TIES @ 16” O.C.

CONCRETE 
MASONRY BACKUP

EXPANSION JOINT

DRIP EDGE – SEAL AND 
ADHERE TO FOUNDATION

GROUT & REINFORCEMENT    
AS REQUIRED

MECH. FASTENED 
TERMINATION BAR W/ 
CONT. SEALANT @ TOP

FLEXIBLE FLASHING – SEAL 
& ADHERE TO DRIP EDGEMORTAR DROPPING 

COLLECTION DEVICE (MDCD)

2” AIR SPACE RECOMMENDED;          
1” MIN. REQ’D FOR DRAINAGE WALLS

RIGID INSULATION

WEEP VENT INSERTS

AIR BARRIER TRANSITION 
MEMBRANE

PREFORMED GASKET AT CJ

BRICK VENEER

MASONRY CAVITY WALLS:
• Masonry walls are porous and allow water to 

get through. Cavity walls address this by leaving 
a space between the front and back layers which 
allows the wall to shed water before it penetrates 
into the building

• Flashing and weep holes at the base of the wall shed 
water back out

• Air and water barriers (dampproofing) applied to 
cavity face of inner wythe for additional protection 
against moisture

• Rigid foam insulation can be added to increase 
thermal barrier

• At least 2” cavity recommended to keep clear of 
mortar, can be reduced to 1” minimum

• Weeps should be 24” OC max in brick, 32” OC max in CMU
• Cavity must be kept clear to allow water to pass 

through and to avoid clogging the weeps
• Mortar nets at base of cavity help alleviate this, 

though they are not a substitute for careful 
construction
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TYPES OF MASONRY WALLS

MASONRY CAVITY WALLS:
• In a loadbearing wall, the back wythe carries the load while the 

front whythe is only a veneer
• In a non-loadbearing wall, neither wythe carries a structural 

load, though the back wythe still supports the veneer through 
the metal ties which anchors the veneer in place

• Cavity walls do not always use CMU as the backing. Light steel or 
wood stud framing is also common

2” AIR SPACE 
RECOMMENDED;           
1” MIN. REQ’D FOR 
DRAINAGE WALLS

METAL DRIP EDGE SET 
IN MASTIC OR SEALANT

WEEP VENT

THRU-WALL FLASHING 
8” VERTICAL MIN., 
ADHERED TO METAL 
DRIP EDGE

BRICK VENEER

ADJUSTABLE WALL TIES 
@ 16” O.C. VERTICALLY 
AND 24” O.C. 
HORIZONTALLY

MECH. FASTENED 
TERMINATION BAR

WATER-RESISTANT 
MEMBRANE

5/8” EXTERIOR 
SHEATHING

METAL STUDS

RIGID INSULATION

FOUNDATION

CAVITY INSERT/ MORTAR  
COLLECTION DEVICE
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CAVITY WALL DETAILS - MASONRY TIES + JOINT REINFORCING
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CAVITY WALL DETAILS - FLASHING + wEEPS
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CAVITY WALL DETAILS - MORTAR NETS

Mortar nets at base of cavity help KEEP THE WEEP 
HOLES CLEAR OF MORTAR, though they are not a 
substitute for careful construction . IF MASON IS NOT 
CAREFUL, MORTAR CAN STILL BUILD UP AT THE BASE AND 
LIMIT THE FLOW OF WATER. 
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CAVITY WALL DETAILS - ROOF + SLAB EDGE + BASE
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SPANNING SYSTEMS FOR MASONRY BEARING WALLS

ORDINARY JOISTED CONSTRUCTION:
• Floors and roofs framed with wood joists and rafters, supported by the 

masonry walls, interior walls framed with lumber
• Very common in the 1800s
• Fire cut ends keep walls from getting damaged if floor joists burn out

HEAVY TIMBER / MILL CONSTRUCTION:
• Similar to Ordinary Construction, but replaced joists, rafters, and sheathing/

subflooring with heavy timber beams and thick timber decking
• More fire resistant than Ordinary Construction, thus larger floor areas 

permitted
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SPANNING SYSTEMS FOR MASONRY BEARING WALLS

STEEL AND CONCRETE 
DECKS:

• Uses steel or concrete 
spanning systems which 
are supported by the 
masonry bearing wall



Chapter 10 - Masonry WALL CONSTRUCTION

DETAILING MASONRY WALLS

FLASHINGS AND DRAINAGE:

• TWO TYPES OF FLASHING 
• EXTERNAL - KEEPS WATER OUT, Installed at intersections, usually base flashing and 

counterflashing / cap flashing 
• INTERNAL (concealed, through-wall) - catch water that’s gotten in and forces 

it back out through weeps . Installed as the wall is being built. Needed at every 
location where the cavity is interrupted. Flashing that crosses the cavity should 
be turned up and tied into the back wythe or reglet
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DETAILING MASONRY WALLS

FLASHINGS AND DRAINAGE:
• Flashing needs to extend outside of the wall and down at a 45 degree angle to drip
• Can be made of sheet metal, asphalt membranes, plastic, rubber, or composites
• Self-adhered flashings have adhesives on one side and are flexible and easy to 

install – usually installed with sheet metal on top
• Plastics and rubber break down to easily and should not be used in masonry walls
• Flashing is almost impossible to remove once they’re installed, so it’s best to use 

durable materials (don’t cheap out!!!)
• Corners and unusual shapes are tricky
• All laps need to be sealed
• Head and sill flashings should terminate in end damS
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THERMAL INSULATION OF MASONRY WALLS

• Solid masonry conduct heat = bad insulator
• In hot, dry climates, solid masonry can hold heat and release it at 

night when the temperatures drop
• In other climates, we must increase the thermal resistance of 

masonry walls

3 TYPICAL WAYS OF DOING IT:
• Insulation on exterior
• Insulation within wall
• Insulation at interior
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THERMAL INSULATION OF MASONRY WALLS

Insulation on exterioR:

• Usually EIFS – continuous insulation with stucco looking finish
• Masonry does not have to look good, and is protected from large 

temperature changes
• EIFS is not a very resilient material, and is susceptible to water 

leakage
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THERMAL INSULATION OF MASONRY WALLS

Insulation WITHIN WALL:

• Rigid insulation in cavity
• Cores of CMU can be filled - Best to combine with rigid to create an 

unbroken thermal barrier
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THERMAL INSULATION OF MASONRY WALLS

Insulation AT INTERIOR:

• Wood or metal furring with insulation
• Requires interior finish material over furring
• Advantage of having plumbing and electrical and electrical run in the stud wall
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

EXPANSION AND CONTRACTION:

• Masonry walls (along with every other material) expand and 
contract based on temperature and moisture

• Expansion and contraction is relatively small in masonry 
compared to wood and metal, but must still be accounted for with 
surface joints

3 TYPES OF SURFACE JOINTS
• EXPANSION JOINTS - Slots that can close slightly to accommodate 

expansion
• CONTROL JOINTS - Intentionally cut cracks in the material that can 

absorb shrinkage
• ABUTMENT (ISOLATION) JOINTS - Separate different materials so that 

they can expand at different rates
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

MOVEMENT JOINTS IN BUILDINGS:

• Allow parts of the building to move independently to alleviate 
internal stresses

• Joint reinforcing must be interrupted at movement joints
• Joints must be sealed with flexible sealants
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

EFFLORESCENCE:

• Salts present in the brick or mortar that seeps out when the brick 
absorbs water

• Choose materials that have been tested and approved
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

mortar joint deterioration:

• Mortar is the weakest part of the masonry wall and 
deteriorates the quickest

• Weather resistant mortar should be used and packed tight
• Repointing (tuckpointing) should be done regularly to maintain the 

wall
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

MOISTURE RESISTANCE OF MASONRY:

• Masonry is porous and allows water in
• Water can get through mortar joints and cracks
• Walls should be shielded from excessive water where possible
• Cavity walls should be used
• Paint, stucco, or clear sealants can help prevent water 

penetration
• Below grade masonry should be parged and covered with a 

waterproofing membrane 
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SPECIAL PROBLEMS OF MASONRY CONSTRUCTION

COLD AND HOT WEATHER CONSTRUCTION:

• Mortar cannot freeze before it cures or its strength and water 
resistance will be reduced

• If too hot, mortar can dry before it cures – also problematic
• Temporary enclosures for 2-3 days after install for curing



Chapter 10 - Masonry WALL CONSTRUCTION

MASONRY AND THE BUILDING CODES

• Masonry is non-combustible, so it can be used in many types of 
buildings

• Can also be used in fire separation partitions
• Because of mass, good at absorbing sound as well
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UNIQUENESS OF MASONRY

• Reminiscent of buildings from the past – positive 
associations, permanence / solidity

• Many colors / textures / patterns possible
• Non-combustible and fire-resistant 
• Economical
• Labor intensive – but can be done with a single 

trade (less coordination)
• Generally requires small, cheap equipment
• Uses standardized material units, so generally 

does not require a lot of prep work


