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U.S. Technical Note GE-06 

Designing for Ceramic or Stone Tile 
Floor Finishes 

 
Because ceramic and stone tile are relatively brittle materials, special considerations should be taken when designing 
floor framing systems to support these materials.  The recommendations outlined below are intended to assist framing 
designers in reducing the potential for floor serviceability issues such as excessive vertical deflection, tile cracking, grout 
failure, and mortar bond failure.  
 
Key design factors for specifying floor framing with tile finishes include: 
 

 Correctly specifying the design dead load to include the full dead weight of the tile finish and substrate / 
installation method. 

 Considering floor joist and subfloor sheathing stiffness and deflection criteria, including differential deflection 
between adjacent joists. 

 Accurately accounting for any substantial concentrated loads from heavy items such as kitchen islands, cast-iron 
bathtubs, bathroom vanities, bookcases, etc.  

 Ensuring the floor framing system design complies with the approved installation methods and assemblies listed 
in the Tile Council of North America, Inc. (TCNA) 2023 Handbook for Ceramic, Glass, and Stone Tile Installation.  

 
Additional design variables that should be considered when applicable include: 
 

 Increased fragility of large format tile 
 Presence of in-floor radiant heating (electric or hydronic) 
 Thickness of tile substrate / mortar bed and potential need for recessed framing 
 Protection of engineered wood products from moisture, swelling and contraction, etc.  

 
TCNA’s 2023 Handbook lists 27 interior wood framed floor assemblies that use tongue and groove (T&G) plywood or T&G 
OSB floor sheathing.  24 of these assemblies apply to ceramic or glass tile, and three apply to natural stone tile.  Most 
approved assemblies limit the maximum joist spacing to 16” o.c., though three assemblies allow 19.2” o.c. spacing and six 
assemblies allow 24” o.c. spacing.  
 
Each of the TCNA floor framing assemblies specify maximum allowable joist deflection criteria under uniform total loads, 
which is typically L/360 for ceramic or glass tile and L/720 for natural stone.  In the past, 7/32” was recommended by the 
Natural Stone Institute (NSI) as the maximum acceptable total deflection for span lengths exceeding 14’-0”.  Most 
assemblies require an underlayment layer in addition to the subfloor sheathing layer, and all assemblies include required 
installation details and limitations related to subfloor sheathing joints, tile movement joints, tile dimensions, and other 
components.  A summary of these 27 TCNA assemblies for interior wood framed floors is shown in Table A.  Floor 
framing designers should ensure their designated framing system complies with all relevant provisions of the specified 
assembly and accurately accounts for the total expected dead load of all components.  
 
The summary information included in Table A is not a comprehensive list of all TCNA-required installation instructions.  It 
is the responsibility of the floor framing designer to ensure that all relevant tile floor installation provisions related to the 
floor framing system are followed.  More detailed information about tile installation can be obtained by contacting: 
 
Tile Council of North America, Inc.  Natural Stone Institute 
100 Clemson Research Blvd.   380 East Lorain St. 
Anderson, SC 29625    Oberlin, OH 44074 
864-646-8453     440-250-9222 
www.tcnatile.com    www.naturalstoneinstitute.org  
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U.S. Technical Note GE-26

Designing for Ceramic or Stone Tile Floor Finishes

Table A: Wood Framed Assemblies for Ceramic and Natural Stone Tile from TCNA’s 2023 Handbook 
 

TCNA 
Assembly 

Tile Type 
Joist 

Spacing 
Subfloor Underlayment 

Tile 
Installation 

Weight* 

F141-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
Unbonded Mortar Bed 21-30 psf 

F142-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
19/32" Ext Glue T&G 

Plywood 
7 psf 

F143-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
15/32" Ext Glue T&G 

Plywood 
7 psf 

F144-23 
Ceramic, 

Glass 
16" 

19/32" Ext Glue T&G 
Plywood 

Backer Board 8-10 psf 

F145-23 
Ceramic, 

Glass 
16" 

23/32" Ext Glue T&G 
Plywood 

Mortar Bed 15 psf 

F146-23 
Ceramic, 

Glass 
16" 

19/32" Ext Glue T&G 
Plywood 

Backer Board 8 psf 

F147-23 Ceramic 24" 
23/32" Ext Glue T&G 

Plywood 
3/8" Ext Glue T&G 

Plywood 
7 psf 

F148-23 Ceramic 19.2" 
23/32" Ext Glue T&G 

Plywood 
Uncoupling Membrane 6 psf 

F149-23 Ceramic 24" 
23/32" Ext Glue T&G 

Plywood 
19/32" Ext Glue T&G 

Plywood 
7 psf 

F150-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
15/32" Ext Glue T&G 

Plywood 
7 psf 

F151-23 Ceramic 24" 
7/8" Ext Glue T&G 

Plywood 
Backer Board 8 psf 

F152-23 Ceramic 24" 
23/32" Ext Glue T&G 

Plywood 
3/8" Ext Glue T&G 

Plywood 
7 psf 

F155-23 Ceramic 24" 
23/32" T&G OSB or 

Plywood 
19/32" Ext Glue T&G 

Plywood 
7 psf 

F160-23 Ceramic 24" 
23/32" Ext Glue T&G 

Plywood 

3/8" Ext Glue Laminated 
Birch Wood Panel w/ 

Min. 7 Plies 
7 psf 

F170-23 
Ceramic, 

Glass 
16" 

19/32" Ext Glue T&G 
Plywood 

Backer Board 8-9 psf 

F175-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
Backer Board 7 psf 

F180-23 
Ceramic, 

Glass 
16" 

23/32" Ext Glue T&G 
Plywood 

Poured Gypsum  12 psf 

F185-23 
Ceramic, 

Glass 
19.2" 

23/32" Ext Glue T&G 
Plywood 

Cementitious             
Self-Leveling 

11 psf 

 

 
 
 
 
 
 
 
 



bc.com/ewp ▲ 800.232.0788
Page 3 | 3 ▲ U.S. Tech Note GE-06 ▲ Rev 11-24 (valid 2 years past publish date) 

© 2024 Boise Cascade Wood Products, L.L.C. 

 
 

 

U.S. Technical Note GE-26
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Table A (continued): 
 

TCNA 
Assembly 

Tile Type 
Joist 

Spacing 
Subfloor Underlayment 

Tile 
Installation 

Weight* 

RH122-23 
Ceramic, 

Glass 
16" 

23/32" Ext Glue T&G 
Plywood 

Poured Gypsum 
Encapsulating Hydronic 

19 psf 

RH123-23 
Ceramic, 

Glass 
16" 

23/32" Ext Glue T&G 
Plywood 

Cementitious Self-
Leveling Encapsulating 

Hydronic 
19 psf 

RH130-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
15/32" Ext Glue T&G 

Plywood + Mortar Encap 
7 psf 

RH135-23 Ceramic 16" 
19/32" Ext Glue T&G 

Plywood 
Backer Board 8-11 psf 

RH140-23 Ceramic 19.2" 
23/32" Ext Glue T&G 

Plywood 
Cementitious             
Self-Leveling 

11 psf 

RH141-23 
Ceramic, 

Glass 
16" 

19/32" Ext Glue T&G 
Plywood 

Unbonded Mortar Bed 
Encapsulating Hydronic 

30 psf 

F141-23 Stone 16" 
19/32" Ext Glue T&G 

Plywood 
Unbonded Mortar Bed 23 psf 

RH141-23 Stone 16" 
19/32" Ext Glue T&G 

Plywood 
Unbonded Mortar Bed 

Encapsulating Hydronic 
32 psf 

F250-23 Stone 16" 
19/32" Ext Glue T&G 

Plywood 
15/32" Ext Glue T&G 

Plywood + Backer Board 
10-14 psf 

* Note: Tile Installation Weights shown above DO NOT include weight of floor joists, subfloor sheathing, gypsum board 
ceiling, or any other components not included in the tile assembly.  Design dead load should account for the weight of all 
floor framing, finish, and tile assembly components.  For reference, the weight of BCI® and AJS® joists at 16" o.c. 
spacing with 3/4" sheathing and 1/2" gypsum board ceiling is approximately 10 psf.  Refer to Boise Cascade Technical 
Note GE-01 for additional information on estimated building product weights. 

 
 


