
University of Michigan, TCAUP                                                                   Masonry                      Slide  1 of 18

Architecture 504
Masonry Structures

Connectors and Ties

Definitions
Behavior
Support
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Connectors and Ties

Connectors

• Wall ties
– Used to connect 2 wythes of 

masonry in a cavity wall
– Or to connect veneer to backup 

wall

• Anchors
– Used at intersections of wall
– To connect wall to roof or floor
– Spaced along line of support

• Fasteners
– Attach other items, e.g. 

equipment 
– Or attach services
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Connectors and Ties

Wall Ties:

Function
• Transfer force between wythes
• Or veneer to backup wall
• Reduce movement
• Work in tension or compression
• Tie stiffness reduces bending in wall
• Differential vertical movement should 

be allowed in the tie
– Flexible (strap)
– Adjustable (vertically)
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Connectors and Ties

Wall Ties:

Coupled Cavity Wall
• Connector carries shear
• Wythes act together with increased 

flexural strength
• Heavy load on connector tie
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Connectors and Ties

Composite (grouted) Walls
• Grout transfers shear forces
• If grout slips, ties reinforce
• Ties carry hydrostatic pressure during 

grouting
– Large tensile force during grouting
– Ties prevent displacement
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Connectors and Ties

Performance Summary:

Cavity and Veneer Walls
• Adequate flexibility to allow movement
• Adequate tensile and compressive strength to transmit loads between wythes
• Adequate resistance to moisture transfer across wythe
• Adequate corrosion resistance

Composite Walls
• Adequate tensile and anchorage strength to hold wythes together

– Lateral loads – wind of earthquake
– Hydrostatic grout pressure

• Adequate shear strength to maintain composite action in bending
• Adequate corrosion resistance
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Types of ties:
• Corrugated strip
• Rectangular wire tie
• Z-wire tie
• Continuous ladder of truss tie
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Connectors and Ties

Adjustable Ties:

Pintle
• Pin and Eye

Vertical Slot
• Wire moves vertically in slot

Fastener Adjustment
• Adjustable screw or bolt

Fixed Position
• Not adjustable
• Placed in correct position



University of Michigan, TCAUP                                                                   Masonry                      Slide  9 of 18

Connectors and Ties

Lateral load distribution in two-wythe walls transferred by ties
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Connectors and Ties
Strength performance of different types of ties
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Strength performance of 
crimped (water drip) ties
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Connectors and Ties

Comparative Strength of 
Adjustable Ties
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Connectors and Ties

Comparative Strength of Adjustable Pintle Ties
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Connectors and Ties

BIA recommendations for non-adjustable ties:
• Use one 3/16” tie
• For each 4.5 ft2 wall area
• Spaced not more than 24” vertically
• Spaced not more than 36” horizontally
• For cavity width 3.5” or less

Recommendations for Pintle type ties:
• For each 1.77 ft2 wall area
• Spaced not more than 16” vertically
• Spaced not more than 16” horizontally
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Connectors and Ties
Example:

Estimate of tie forces in a cavity wall.
Assume the veneer carries 90% of the 
20 psf wind load and 10% is carried by 
a steel stud backup wall. The top of 
the veneer is not attached to the slab.
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Connectors and Ties

Estimate the force in the top tie:

For a 16” wide strip (on one tie) on the veneer 
wall which carries 90% of the load the total load 
would be:

The load carried by the top tie is estimated as 
40% of the total load assuming the other ties 
carry some of the load.

The top tie would carry the one tie force (like all 
the ties) plus 40% of the load on the wall:
= 157.5 lbs.
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Connectors and Ties

Considerations with tie  installation
• Alignment is critical
• Strap ties must be straight
• Anchor portion of tie should be in 

the middle 1/3 of the mortar
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Connectors and Ties

Corrosion Resistance:
• All ties must have some corrosion resistance
• Hot dipped galvanized
• Stainless steel
• Galvanizing requirements given below


