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TMS Night School: Masonry Veneer Requirement 
Changes in TMS 402/602-22

Course Description
The chapter on masonry veneer has been extensively revised and updated for the 2022 
edition of TMS 402/602. Prescriptive requirements for both anchored and adhered veneer 
have been simplified with many of the major requirements now found in a one or two 
tables. A tributary area method was added for engineered design of anchored veneer as well 
as guidance for modeling anchored veneer in a full engineered design. Both the prescriptive 
and engineered provisions for adhered veneer were enhanced. 
Learn how to design masonry veneer with the new provisions and determine where your 
specifications need to be upgraded to meet the new requirements. Also learn about updated 
installation and inspection requirements and allowable tolerances for both types of veneer in 
construction. The updated requirements will simplify the design of your masonry veneer 
projects and assure the most efficient design methods are being used.

Learning Objectives
 Learn about the updated prescriptive requirements for anchored veneer 

including appropriate wind loading and deflection of backing requirements as 
well as requirements for veneer ties and their spacing.

 Review new rational design methods for anchored veneer using the Engineered 
Design Methods: Tributary Area Method and Engineering Analysis Method.

 Learn about the updated prescriptive requirements for adhered veneer including 
unit limitations, mortar material requirements and required system components.

 Discuss needed updates to project specifications with information from TMS 
602 for both anchored and adhered veneer including material and installation 
requirements.
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Reorganized Entire Veneer Chapter
Anchored Veneer

 Engineered (2016) was 1/4 page
 Engineered (2022) has dedicated Section (13.2.3)

 Tie Strength & Stiffness
 Tributary Area Method
 Modeling Analysis Method

Adhered Veneer
 Prescriptive (2016) was 1 column on 1 page
 Prescriptive (2022) is 4 pages (lots of Commentary)
 Engineered (2022) has dedicated Section (13.3.3)
 Tables for fasteners based on weight and cavity width

Now Chapter 13

Veneer Chapter Updates
New & Revised Definitions
 'Veneer Anchor' changed to 'Veneer Tie’
Many anchored veneer requirements are now in tables

 Maximum cavity width & maximum veneer height
 Tie spacing and tributary area
 Tie requirements
 Tie axial strength and stiffness
 Deflection of veneer & backing

New and Updated Recommendations on Adhered Veneer
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Veneer Chapter Rewrite
Veneer Subcommittee had a tough job 

 24 (of 79) Holdover & TAC Comments from 2013 and 2016 Cycles
 TMS Technical Advisory Committee (TAC) Directive to Review Entire Chapter

 Review prescriptive requirements
 Simple method to check for backing out-of-plane stability
 'Deemed to Comply’ stiffness and strength values for common ties
 Basic test criteria for other ties

 138 (of 430) TAC Comments came from veneer chapter (2022 Cycle)

Chapter 2 – New/Revised Definitions
 Veneer, adhered – Masonry veneer secured to and supported by the backing 

through direct bond to a masonry or concrete backing; or bond to either a 
scratch coat and lath or a cement backer unit that is fastened to the backing.

 Veneer, anchored – Masonry veneer secured to and supported laterally by 
the backing through veneer ties and supported vertically by the foundation 
or other structural members.

 Cavity Wall – A non-composite masonry wall consisting of two or more 
wythes, at least two of which are separated by a continuous air space; and 
separated wythes must be connected by wall ties.

 Cavity – The space between wythes of non-composite masonry or between a 
masonry veneer and its backing.

 Drainage space – A space within the cavity that allows for the drainage of 
water.
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Chapter 2 – New/Revised Definitions
 Backing – Structural wall or surface to which veneer is attached.
 Cement Backer Unit – A rigid panel made of portland cement, aggregate, 

and glass mesh complying with ASTM C1325, Type A or B as applicable.  
 Fastener – A device that attaches a veneer tie, lath, or cement backer unit to 

the backing or that attaches a glass unit panel anchor to its support.
 Scratch Coat – The first layer of mortar applied over lath or other substrate 

in an adhered veneer.
 Stone, dimension – Natural stone that has been selected and fabricated to 

specific  sizes or shapes.
 Tie, veneer – Metal connector that attaches masonry veneer to backing.
 (not actually defined) Veneer wire reinforcement – Deformed wire or joint 

reinforcement used in ‘other than running bond’ (i.e. stack bond) veneer.

Veneer Chapter
 13.1 General (for both anchored and adhered)

 13.2 Anchored Veneer

 13.3 Adhered Veneer
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Veneer Chapter
 13.1 General (for both anchored and adhered)

 13.1.1 Scope
 13.1.2 General Design Requirements 

 13.2 Anchored Veneer
 13.2.1 General requirements for anchored veneer 
 13.2.2 Prescriptive design of anchored masonry veneer 
 13.2.3 Engineered design of anchored masonry veneer

 13.3 Adhered Veneer
 13.3.1 General requirements for adhered veneer
 13.3.2 Prescriptive design of adhered masonry veneer
 13.3.3 Engineered design of adhered masonry veneer

Veneer Chapter
 Simplification of when to use Prescriptive or Engineered Design 
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All Veneer – General Requirements
 13.1.2 General design requirements 

 13.1.2.1 Design and detail wall systems to comply with the weather, structural, 
fire, and thermal resistance requirements of the legally adopted building code.

 13.1.2.2 Veneer shall be designed and detailed to accommodate deformations 
and differential movement.

 13.1.2.3 Deflection of horizontally spanning support members
 13.1.2.4 Limitations of applied vertical loads other than self-weight

All Veneer – General Requirements
 13.1.2 General design requirements (differential movement)

 13.1.2.2.1 Veneer shall be designed and detailed to accommodate deformations 
and differential movement.

 13.1.2.2.2 Wood Light Frame Backing – exterior veneer connected to wood light 
frame construction exceeding 30’ (38’ at gable) in height above vertical support 
shall be designed and detailed to accommodate differential movement.

Greater leeway on how to accommodate movement, but it must            
be done, with special emphasis on wood frame backings
 Shelf angles
 Greater gaps for expansion
 Wood shrinkage strategies
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All Veneer – General Requirements
 13.1.2 General design requirements (deflection of supports)

 13.1.2.3 Deflection of horizontally spanning support members
 Vertical deflection due to allowable stress level dead plus live loads does not exceed l/600

For long spans over steel lintels, consider 
reinforcing the bed joints just above steel 
lintel to create a “reinforced masonry lintel”.

All Veneer – General Requirements
 13.1.2 General design requirements (applied loads)

 13.1.2.4 Limitations of applied vertical loads other than 
self-weight
 Superimposed allowable stress level vertical loads                 

on the face of veneer shall not exceed the following                
in any 5’ x 5’ area:
 20 lbs vertical load
 180 in-lb moment

 Items that do not project more                                                     
than 12” from face are deemed                                                         
to comply
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Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope – permitted design methods
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance
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Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope – permitted design methods

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units – at least 2 5/8 in. in specified thickness
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance

Typical Queen size brick
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Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond – veneer wire reinforcement req’d
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance

Single wire may be more common 

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties – at least twice jt. thickness
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance
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Anchored Veneer – General Requirements

 13.2.1.4 Joint thickness for veneer ties –
 13.2.1.4.1 For specified veneer ties that rely on 

embedment in mortar for strength, the specified mortar 
bed joint thickness shall be at least twice the thickness 
of the veneer tie. If the joint also has veneer wire 
reinforcement stacked on the veneer tie, the specified 
mortar bed joint thickness shall be at least twice the 
combined thickness. 

 13.2.1.4.2 For veneer ties that utilize a mechanical 
connector to engage veneer wire reinforcement for 
anchorage, the specified mortar joint thickness shall be 
greater than the combined thickness but no less than 
twice the thickness of the veneer wire reinforcement.

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection – new hb/tsp ratio (Table 13.2.1.5) 
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance
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Anchored Veneer – General Requirements

 13.2.1.5 Out-of-plane deflection – Out-of-plane deflection of the 
backing shall be limited to maintain veneer stability

Anchored Veneer – General Requirements

 13.2.1.5 Out-of-plane deflection – Deemed to comply

Deflection of Backing Maximum value for deemed to comply

Wind1 Seismic2 hb/tsp
hb for tsp =
2-5/8 inch

hb for tsp =
3.5 inch

hb/240 hb/100 67 14.6 ft 19.5 ft

hb/360 hb/150 100 21.9 ft 29.2 ft

hb/480 hb/200 133 29.1 ft 38.8 ft

hb/600 hb/250 167 36.5 ft 48.7 ft
1Under application of 0.42 times the strength level wind load. 
2Under application of the strength level seismic load.
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Anchored Veneer – General Requirements

 13.2.1.5 Out-of-plane deflection
Choose backup stiffness

Crack width 𝑤 = ସఋ௧ೞ್ = ସ௧ೞ௫ ℎ = height of backing𝑃 = weight of veneer𝑡௦ = specified thickness𝑤= crack width𝑥 = deflection is ℎ/𝑥𝛿 = deflection

Is ℎ ≤ deemed to 
comply value?

Out-of-plane 
stability satisfied

YES NO

Options:
A. Use stiffer backup
B. Design for additional tie 

force of  ଶ(ఋೠି௧ೞ ଷ⁄ )್

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings – lintels, shelf angles or arches above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance
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Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic – SDC C, D, E and F => isolate the sides and top; SDC E & F 

support at floors
 13.2.1.8 Water penetration resistance

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.1 Scope
 13.2.1.2 Masonry units
 13.2.1.3 Veneer not laid in running bond
 13.2.1.4 Joint thickness for veneer ties
 13.2.1.5 Out-of-plane deflection
 13.2.1.6 Support above openings
 13.2.1.7 Seismic
 13.2.1.8 Water penetration resistance – 1-in. min. drainage space, flashing, 

weeps < 33” o.c.
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Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.8 Water penetration resistance – commentary on restricted drainage spaces

Anchored Veneer – General Requirements

 13.2.1 General requirements 
 13.2.1.8 Water penetration – commentary on rainscreens and vents
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Prescriptive Design of Anchored Veneer

 Permitted Units
Unit limitations
General requirements
Veneer tie material requirements
 Prescriptive tie spacing

Prescriptive Design of Anchored Veneer

 Permitted Units
 Concrete Masonry (C55, C73, C90, C129, C744, C1634, C1877)
 Clay Units (C62, C126, C212, C216, C652)
 Dimension Stone (C503, C568, C616, C629)
 Cast Stone (C1364)

Unit limitations
General requirements
Veneer tie material requirements
 Prescriptive tie spacing
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Prescriptive Design of Anchored Veneer

 Permitted Units
Unit limitations

 Weight ≤ 50 psf
 Height ≤ 16”
 Thickness ≤ 5”

General requirements
Veneer tie material requirements
 Prescriptive tie spacing

Prescriptive Design of Anchored Veneer

 Permitted Units
Unit limitations
General requirements

 Vertical applications/Corbelling limits
 Pullout resistance of fasteners
 Veneer tie type
 Maximum cavity width
 Height of veneer
 Fastener requirements 

Veneer tie material requirements
 Prescriptive tie spacing

} All in Table 13.2.2.3 for ease of use



11/9/2022
19

TMS Night School: Masonry Veneer Requirement 
Changes in TMS 402/602-22

Prescriptive Design of Anchored Veneer

Depending on backing, Table specifies: 
• Allowable veneer tie type 
• Maximum cavity width
• Fastener requirements
• Height limitations of veneer

Prescriptive Design of Anchored Veneer

Cavity width
 Maximum 6” cavity, but with OSB/ext. gyp board sheathing, cavity could be             

6 5/8” wide; which is max. cavity width in the 2016 TMS 402 
 With thin insulative sheathing, max. cavity                                                                 

is 6 in. (measured to the stud) – i.e. distance < 6” 
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Prescriptive Design of Anchored Veneer
Height limitations

 What happened to the 
30’height limitation for 
brick veneer???

 Again, flexibility…

Prescriptive Design of Anchored Veneer

Table specifies:
• Thickness & size
• No drips
• Maximum clearance between parts
• Requirements for veneer ties for large (> 4 in.) cavities 
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Prescriptive Design of Anchored Veneer

Spacing of Veneer Ties:

• References to Basic and Enhanced are found  
in Table 13.2.1.1

• Veneer ties shall be located within 16 in.  of 
supported edges and within 12 in. of 
unsupported edges, openings, and movement 
joints. The distance from the top of the veneer 
to the first row of veneer ties shall not exceed 
one-half the maximum spacing given in Table 
13.2.2.5.

24” x 16” = 2.67 sf
16” x 16” = 1.77 sf

Engineered Design of Anchored Veneer
 Strength and stiffness of veneer ties

 Determination of strength and stiffness by test (future ASTM test method)
 Deemed to comply strength and stiffness (meet Table 13.2.2.5 and Table below) 

Values obtained from research: Choi and 
LaFave; Drysdale and Wilson; and Porter
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Engineered Design of Anchored Veneer
Tributary area method Modeling analysis method

Engineered Design of Anchored Veneer
Tributary area method

 Pseudo-nonlinear incremental 
analysis

 Tie stiffness has greatest effect on 
tie force
 As the stiffness of the tie decreases, 

the strength decreases, but the 
demand also decreases.

 Factor times tie force provides 
good approximation of tie force

 Veneer thickness                            
limited to less                                  
than 5”

Modeling analysis method
 Analysis shall consider relative 

stiffness of:
 Veneer
 Veneer tie
 Backing

 When flexural tension stress 
exceeds modulus of rupture:
 Veneer is cracked
 Permitted to be modeled as a hinge
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INTERMISSION

Adhered Veneer – General Requirements
 13.3.1 General requirements 

 13.3.1.1 Scope
 13.3.1.2 Out-of-plane deflection
 13.3.1.3 Water Penetration Resistance
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Adhered Veneer – General Requirements
 13.3.1 General requirements for adhered veneer 

 13.3.1.1 Scope – typical scoping requirements
 13.3.1.2 Out-of-plane deflection
 13.3.1.3 Water Penetration Resistance

Adhered Veneer – General Requirements
 13.3.1 General requirements for adhered veneer 

 13.3.1.1 Scope
 13.3.1.2 Out-of-plane deflection – h/360 (wind w/ 0.42); h/150 (seismic)
 13.3.1.3 Water Penetration Resistance
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Adhered Veneer – General Requirements
 13.3.1 General requirements for adhered veneer 

 13.3.1.1 Scope
 13.3.1.2 Out-of-plane deflection 
 13.3.1.3 Water Penetration Resistance – Design and detail exterior veneer to 

resist water penetration

Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units
 13.3.2.2 Unit Limitations
 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units
 13.3.2.4 Installation requirements
 13.3.2.5 General Requirements
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Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units

 ASTM C1088 Thin Veneer Brick Units (clay) 
 ASTM C1364 Architectural Cast Stone
 ASTM C1670 Adhered Manufactured Stone Masonry Veneer Units 
 ASTM C1877 Adhered Concrete Masonry Units
 Calcium silicate (C73) or dimension stone (must meet C482 shear bond req’ts) 

 13.3.2.2 Unit Limitations
 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units
 13.3.2.4 Installation requirements
 13.3.2.5 General Requirements

Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units
 13.3.2.2 Unit Limitations

 Veneer units shall not exceed 2 5/8 in. 
 Maximum surface area of units < 720 in2 (5 sf or 30” x 24”), but if over 360 in2

(24” x 15”), then must have approved installation procedure
 Maximum weight of units < 30 psf

 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units
 13.3.2.4 Installation requirements
 13.3.2.5 General Requirements
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Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units
 13.3.2.2 Unit Limitations
 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units

 Setting bed: ANSI A118.4 Modified Dry-Set Cement Mortar or ANSI A118.15 
Improved Modified Dry-Set Cement Mortar

 Scratch Coat and Jointing mortar: C270, ANSI A118.4 or ANSI A118.15
 13.3.2.4 Installation requirements
 13.3.2.5 General Requirements

Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units
 13.3.2.2 Unit Limitations
 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units
 13.3.2.4 Installation requirements

 Lath and scratch coat not required when units are applied directly to concrete, 
unglazed clay or concrete masonry, or cement backer unit (and free of dirt, etc.)

 13.3.2.5 General Requirements
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Prescriptive Design of Adhered Veneer
 13.3.2.1 Permitted Units
 13.3.2.2 Unit Limitations
 13.3.2.3 Mortar rqt’s for scratch coat, setting bed, and joints between units
 13.3.2.4 Installation requirements
 13.3.2.5 General Requirements

 Distance from exterior surface to back of scratch coat < 4 5/8”
 Height above grade plane shall not exceed 60’
 Backing installed in vertical application (i.e. not sloped)
 Design and detail to consider differential movement
 Prescriptive design comply with Tables 13.3.2.5 or 13.3.2.6
 Sheathing is required for frame backing
 Assembly weight < 50 psf

Prescriptive Design of Adhered Veneer
Wood Framing

Minimum 
withdrawal 

strength

Minimum 
lateral
strength

Metric equivalents
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Prescriptive Design of Adhered Veneer

Prescriptive Design of Adhered Veneer
Steel Framing

Minimum 
withdrawal 

strength

Minimum 
lateral
strength

Metric equivalents
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Engineered Design of Adhered Veneer
Loads distributed through veneer to backing using principles of mechanics
Design fastener system to limit vertical deflection of the veneer to 1/8 in. 

under strength level dead and seismic loads. 
Veneer shall not be subjected to the flexural tensile stress provisions of 

Section 8.2 or the nominal modulus of rupture provisions of Section 9.1.9.2.  
 Installation shall comply with TMS 602; otherwise, the specific installation 

procedures and materials shall be tested to determine appropriate design 
properties. 

When installation complies with TMS 602, the flexural tension design 
strength of assembly components = 100 psi and design shear strength of 
assembly components = 50 psi. For ASD, allowable flexural tension stress = 
60 psi and allowable shear stress = 30 psi.

PAUSE
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TMS 602 Specification Changes 
Anchored Veneer

 Modified veneer tie spacings to match TMS 402
 Installation and corrosion protection similar to past versions
 Added tolerance on veneer tie placement (+/- 1”)
 Fasteners conform to material standards (ACI, AISI, NDS)

Adhered Veneer
 New requirements for lath (conforms to C847, C1032, C933 or C1788)
 Added accessory requirements for backer board, fasteners, weep screed
 Updated installation requirements
 Fog spray or dampen scratch coat prior to unit installation in hot weather
 Added reference to ASTM C1780, MVMA and BIA

TMS 602 Specification Changes 
Added items to Section 1.6 Quality Assurance (Inspection), Table 4
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TMS 602 Specification Changes 
Revised and added items to Mandatory & Optional Requirements Checklist

Resources 
TMS Masonry Designers Guide 2022
TMS Responds – changes to TMS 402/602

Coming 
soon!
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Questions 

The Masonry Society

This concludes The American Institute of Architects Continuing Education 
Systems Course

Brian E. Trimble
btrimble@imiweb.org


