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Architecture 324
Structures II

Cross-Laminated Timber
CLT

Kreuzlagenholz
KLH

Material Properties

Structural Properties

Structural Design

Construction Details

Examples
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Cross-Laminated Timber
Characteristics

• large-scale solid wood panel

• prefabricated

• lightweight, yet very strong

• fast and easy to install

• low environmental impact

• superior acoustic, fire, seismic, and 
thermal performance

Highly advantageous alternative to 
conventional materials like concrete, 
masonry, or steel, especially in multi-
family and commercial construction.



University of Michigan, TCAUP                                                                   Structures II                Slide  3 of 43

Fire Resistance of Timber

• Timber generally chars at 1”/hour

• Flat panels burn slower than edges

• Maintain strength in heat better  
than steel

• Allowed heights by IBC 
Fully Protected      Type IV-A   270’
Partially Protected Type IV-B   180’
Exposed                Type IV-C     85’    
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Cross-Laminated Timber
Composition

• several layers of kiln-dried lumber 
boards

• stacked in alternating directions

• bonded with structural adhesives

• pressed to form a solid, straight, 
rectangular panel

• odd number of layers – usually 3 to 7

• may be sanded or prefinished
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Cross-Laminated Timber
Fabrication

• panels are cut to size

• pre-cut door and window openings

• often CNC routed

• panels are exceptionally stiff, strong, 
and stable

• structural load transfer on any side

• panels are typically 2 to 10 feet wide

• lengths up to 60 feet (max. 98 ft)

• thickness up to 20 inches

• widths up to 18 feet

University of Michigan, TCAUP                                                                   Structures II                Slide  6 of 43

Cross-Laminated Timber
Performance Standards

• American National Standard
ANSI / APA PRG 320-2019

• APA certification by APA member 
mills. 

• designed to assure manufacture in 
conformance with APA performance 
standards

APA  PRG-320
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Cross-Laminated Timber

University of Michigan, TCAUP                                                                   Structures II                Slide  8 of 43

Cross-Laminated Timber
Structural Properties
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Cross-Laminated Timber
Adjustment Factors
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Cross-Laminated Timber  - Allowable Bending Capacity
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Cross-Laminated Timber
Adjustment Factors
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Cross-Laminated Timber  - Flexure
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Cross-Laminated Timber  - Deflection
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Cross-Laminated Timber  - Shear
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Cross-Laminated Timber  - Compression
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Cross-Laminated Timber  - Compression Adjustment Factors
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Cross-Laminated Timber  - Tension
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Cross-Laminated Timber  - Adjustment Factors



University of Michigan, TCAUP                                                                   Structures II                Slide  19 of 43

Cross-Laminated Timber  - Adjustment Factors
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Cross-Laminated Timber  -
Flexure Example

Given:  Span = 30 ft.
CLT PRG 320 E1
5 layer, h = 6.875 in

Find: Load capacity
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Cross-Laminated Timber  -
Flexure Example
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Cross-Laminated Timber  -
Flexure Example

To find S = I/c = 2 I/h, first find I ( or E I eff )

Calculation of section stiffness – E I eff
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Cross-Laminated Timber  -
Flexure Example

Calculation of section modulus: 
S eff

Calculation of bending moment : 
M = F’b Seff

For a uniform beam loading per foot:

M = 
 

= 10400 ft-lbs

w = 
  

= 92 psf
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Cross-Laminated Timber  - Allowable Bending Capacity

CLT PRG 320 E1
5 layer, h = 6.875 in.



Cross-Laminated Timber
connections
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Cross-Laminated Timber
Wall to Foundation Details
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Cross-Laminated Timber
Wall to Wall Details
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Cross-Laminated Timber
Wall to Roof Details
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Cross-Laminated Timber
Floor Details
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R&S Münsterländer Holz & Elementbau GmbH, Lüdinghausen, Germany

Cross-Laminated Timber
Construction Sequence  - Slab to Roof  in 2 Weeks
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R&S Münsterländer Holz & Elementbau GmbH                                                                                     End of Week 1
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R&S Münsterländer Holz & Elementbau GmbH                                                                                     Week  2



University of Michigan, TCAUP                                                                   Structures II                Slide  33 of 43

R&S Münsterländer Holz & Elementbau GmbH                                                                                     End of Week 2
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THÉÂTRE VIDY LAUSANNE:

A DOUBLE-LAYERED TIMBER FOLDED PLATE STRUCTURE

Six step fabrication and erection. Steps 1-4 
prefabricated. Step 5 assembly at site..

Double layer folded plate assembly with through 
tenons.
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THÉÂTRE VIDY LAUSANNE

Details of CNC 5-axis routing
of tenons
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THÉÂTRE VIDY LAUSANNE

Shell assembly at fabrication shop
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THÉÂTRE VIDY LAUSANNE Transport and site assembly
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Cross-Laminated Timber
Examples

Kindergarten Josef-Felderstr. 29, Augsburg
Architektur: Hiendl & Partner Architekten, Passau
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Cross-Laminated Timber
Examples

Kindergarten Josef-Felderstr. 29, Augsburg
Architektur: Hiendl & Partner Architekten, Passau
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Cross-Laminated Timber
Examples

Forte Apartments
Australia, Docklands 
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Cross-Laminated Timber
Examples

“Honeycomb” construction 
in UK
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Cross-Laminated Timber

Worcester Library and History Center 
“The Hive”

Architect: Feilden Clegg Bradley 
Studios

Engineer: Hyder Consulting
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Cross-Laminated Timber
“The Hive”

The Kendeda Building – Atlanta, Georgia – 2018/19
https://mobile.twitter.com/KendedaBuilding/status/1247976305909354496

The Kendeda Building for Innovative Sustainable Design, 
Georgia Tech, Atlanta
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The Kendeda Building
Atlanta, Georgia – 2018/19
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