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Who we are…
John A. Martin & Associates, Inc. (JAMA)
 Founded in Los Angeles in 1953 and delivering innovative Structural 

Engineering solutions for over 65 years
 Nationally-recognized, award-winning portfolio including the Walt Disney 

Concert Hall, Emerson College, Ten50 Tower, Tom Bradley International 
Terminal at LAX, Staples Center, and LA County Natural History Museum





“The Wood Products Council” is a 
Registered Provider with The American 
Institute of Architects Continuing 
Education Systems (AIA/CES), Provider 
#G516.

Credit(s) earned on completion of this 
course will be reported to AIA CES for 
AIA members. Certificates of Completion 
for both AIA members and non-AIA 
members are available upon request.

This course is registered with AIA CES 
for continuing professional education. 
As such, it does not include content 
that may be deemed or construed to 
be an approval or endorsement by the 
AIA of any material of construction or 
any method or manner of handling, 
using, distributing, or dealing in any 
material or product.

______________________________

Questions related to specific materials, methods, 
and services will be addressed at the conclusion of 
this presentation.



With more developers and architects exploring mass timber 
construction, there is a greater need for members of the design 
team to understand the unique considerations required to 
successfully implement these projects. This presentation will give 
an overview of structural-related aspects of mass timber design, 
including computer modeling, connections, gravity and lateral 
systems, moisture and shrinkage, construction tolerances, and 
erection. Discussion will include building code considerations such 
as fire resistance and construction type selection, along with 
lessons learned from the presenter’s experience designing mass 
timber projects. 

Course Description



1. Review IBC building code requirements for mass timber including fire 
resistance and construction type.  

2. Review gravity and lateral design of mass timber buildings and discuss the 
available options.  

3. Discuss construction-related aspects of mass timber and provide tips to 
successful erection.  

4. Discuss structural design lessons learned from the prospective of a structural 
engineer. 

Learning Objectives



Sawn Lumber
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Nail-laminated Timber
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Cross-laminated Timber
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Timber-Concrete Composite
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Types of Shear Connectors





Computer Modelling Composite CLT Floor

𝐸𝐼௘௙௙ =෍𝐸௜𝑏௜
𝐸௜
ଷ

12

௡

௜ୀଵ

+෍𝐸௜𝐴௜𝑧௜
ଶ

௡

௜ୀଵ

𝐺𝐴௘௙௙ =
𝑎ଶ

ℎଵ
2𝐺ଵ𝑏

+ ∑
ℎ௜
𝐺௜𝑏

௡ିଵ
௜ୀଶ +

ℎଵ
2𝐺ଵ𝑏



Calculated Effective Stiffness Properties for five-ply CLT Panel with 2.5" Concrete

Layer h (in)
Orientation to 

Span
Material E (psi) z (in)

Ebh3/12

(lb-in2)

EAz2

(lb-in2)

Ebh3/12+EAz2

(lb-in2)
G (psi)

h/(Gb) 

(in2/lb)
1 1.375 Para l le l Wood 1,500,000 2.75 3,899,414 187,171,875 191,071,289 93,750 0.00000122
2 1.375 Perpendicular Wood 46,667 1.375 121,315 1,455,781 1,577,096 8,750 0.00001310
3 1.375 Para l le l Wood 1,500,000 0 3,899,414 0 3,899,414 93,750 0.00000122
4 1.375 Perpendicular Wood 46,667 1.375 121,315 1,455,781 1,577,096 8,750 0.00001310
5 1.375 Para l le l Wood 1,500,000 2.75 3,899,414 187,171,875 191,071,289 93,750 0.00000122
ttotal = 6.875 Effective Bending Stiffness EIeff = 389,196,185 lb-in²

Effective Shear Stiffness GAeff = 1,056,402 lb

Layer h (in)
Orientation to 

Span
Material E (psi) z (in)

Ebh3/12

(lb-in2)

EAz2

(lb-in2)
Sum of Layer G (psi)

h/(Gb) 

(in2/lb)
1 2.500 Para l lel Concrete 3,155,924 3.4375 49,311,316 1,118,750,491 1,168,061,808 1,314,968 0.00000016
2 1.375 Para l lel Wood 1,500,000 1.5 3,899,414 55,687,500 59,586,914 93,750 0.00000122
3 1.375 Perpendicular Wood 46,667 0.125 121,315 12,031 133,346 8,750 0.00001310
4 1.375 Para l lel Wood 1,500,000 1.25 3,899,414 38,671,875 42,571,289 93,750 0.00000122
5 1.375 Perpendicular Wood 46,667 2.625 121,315 5,305,781 5,427,096 8,750 0.00001310
6 1.375 Para l lel Wood 1,500,000 4 3,899,414 396,000,000 399,899,414 93,750 0.00000122
ttotal = 9.375 Effective Bending Stiffness EIeff = 1,675,679,867 lb-in²

Effective Shear Stiffness GAeff = 1,886,307 lb

Calculated Effective Stiffness Properties for five-ply CLT Panel
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Calculated Effective Stiffness Properties for five-ply CLT Panel

= 4.3 TIMES!



Computer Modelling Composite CLT Floor



Vibration of Composite CLT Floor
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Flexural Strength of CLT Floor





“The calculated fire resistance of exposed wood 
members and wood decking shall be permitted in 
accordance with Chapter 16 of ANSI/AWC National 
Design Specification for Wood Construction (NDS).”

IBC Section 722









“Wood connections, including connectors, 
fasteners, and portions of wood members included 
in the connection design, shall be protected from 
fire exposure for the required fire resistance time.”

NDS Section 16.3



“Protection shall be provided by wood, fire-rated 
gypsum board, other approved materials, or a 
combination thereof.”

NDS Section 16.3



“The mechanics-based design procedures in the 
Specification for exposed wood members are based 
on research described in AWC’s Technical Report 10: 
Calculating the Fire Resistance of Exposed and 
Protected Wood Members.”

NDS Section C16.2



TR10 Section 4.4

“Where protective materials are used to increase 
the fire resistance of structural wood members and 
connections, the added contribution from the 
protective material shall be determined either by 
testing or engineering based on assigned design 
values.”



TR10 Part IV



TR10 Section 4.5

“Char contraction at unbonded wood member ends 
and edges results in ignition of wood surfaces in the 
gaps at these locations. The penetration of ignition 
into these gaps is assumed to be twice the char 
depth, 2achar.”



TR10 Section 1.5.1 Char Contraction



TR10 Section 1.5.1 Char Contraction
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CLT Shear Walls – ASCE 7 Change Proposal 
(PRELIMINARY!)

Graphic credit: Proposal PL-1-Rev.1-2019-10-20, van de Lindt, Amini, and 
Line
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CLT Shear Walls – Oregon
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This concludes The American Institute 
of Architects Continuing Education 
Systems Course

QUESTIONS?

Matt Timmers, S.E.

John A. Martin & Associates, Inc. 

mtimmers@johnmartin.com








