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Benefits of Mass Timber 

 Sustainable 
 Low Carbon Footprint 
 Rapid Construction 
 Less Waste 
 Thermal Performance/Energy Efficient 
 Fire Protection 
 Cost Effectiveness 
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Benefits of Tall Wood – 




Tall Wood Buildings in US 
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Tall wood buildings exist today in the United States but are rare.  Two examples of historic buildings are highlight.  Picture here are images of a cooper concentration mine that was built in the first decades of the 1900’s.  Several tall buildings existed at the site but the dominate structure is an 11+ plus story concentration mine.  This structure highlights achievements of post and beam wood construction that dominated during that time in the history of the US.  This method of solid wood construction would be considered in efficient today but still is an
example of what can be achieved with wood construction.  Ironically, this is an one example of mass timber construction the broad topic of this workshop.
without the use of engineered wood products like glued laminated, LVL, PSL or CLT.



Tall Wood Buildings in US 

 1,025' X 235’ footprint 
 183’ High 
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With the development and understanding of mechanical fasteners like split rings, shear plates, and dog plates large wood truss structures were developed that included industrial warehouse and aircraft hangers.  During WW2, a significant number of these structures were created since steel was being diverted to the war effort.  As significant number of these structures still exist today.  large wood structures were created during WW2 that still are in service today.  The capstone buildings of World War 2, were the fabrication of 17  blimp hangers located on the coast of the United States. Today, seven of these wooden hangars still exist: Moffett Field (2), Tustin, California (2), Tillamook, Oregon (1), and Lakehurst, New Jersey (2).  

The two blimp hanger pictured here are located in Lakehurst NJ and have a foot print of 1025ft by 235ft and is 183ft (17 to 19 stories) tall.  These structures consisted of 51 truss 20 ft on center to form the massive parabolic arch shape.  The wood box beam support the massive steel doors rests on concrete pliers.  While it took 9 months to complete the first hanger, developed efficiencies reduced construction times to 27 days.

Lets take a moment to compare the current tallest wood CLT structures to this building.  Superimposing the a rendering of the Forte building it is easy shows that these blimp hanger are truly a massive timber structures.  The Forte building is only half the height.  Superimposing an North American project that will begin construction soon, the Brock Commons Building in Vancouver would be at or near the Lakehurst Hanger heights. 


These Kennicott and Lakehurst structures demonstrate that tall buildings have do exist in the United States.  They were, however, built in a time of less stringent regulation but they show what is possible with mass timber and its potential longevity.  But where is the United States today in the development of one type of mass timber product CLT.



Recent Developments 
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In Europe, large scale buildings with mass timber CLT have continued to progressed but the United States has made some in roads.  In 2010 the first CLT structure was built in the United
States in Gastonia, NC.

Related to the newest wood product, APA lead the effort to develop a CLT a manufacturing standard which was approved in 2012.  This manufacturing standard provided dimensions and tolerance, performance requirements, test methods, quality assurance but more importantly it give designers, engineers, and code developers means to define what CLT is for there use. 

Development of design standards and model codes is a longer census process taking several years, especially within the United States were no national building code exists like in other places in the world.  While CLT has a longer period of use in Europe, EUROCODE 5 does not included CLT design within is wood design provisions'.  To be a resource for progressive/innovative designers and engineers in the United States, the CLT Handbook was developed with assistance from our Canadian associates.

We have entered a period of renewed/increased interest in tall wood building through the use of CLT and massive timber in these structures, Skidmore Owen and Merrill was funding to put forth a tall building design example.  SOM redesign an seminal Chicago building, as an all wood solution or a hybrid concrete wood solutions.  The example highlight the engineering needs to make this solution possible in a heart land.





Design Milestones 

Presenter
Presentation Notes
With the momentum of the of the previous accomplishments.  Technical committees and AWC staff developed a new Chapter on cross laminated timber and made updates to fasteners sections related to the specific of CLT fabrications in the 2015 National Design Specification for Wood Construction.  It is the first time (I believe) that CLT is reference is a wood design standard.  While a great milestone, the process continues.  The I-Codes must but updated and the adoption as the state level must follow but process in on the way for wider spread usage in the United States.





Design Milestones 

 CLT is recognized as Type IV Construction 
 
 
 
 
 

 ICC Board  
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While writing the US CLT Handbook and updating the NDS progress was being made related Wood Building and fire issues.  While structural issues are my interest, how to address the code related fire design issues most significant.  A needs/gap assessment was conducted by the National Fire Protection Association Research 

A significant  milestones was the successful E119 fire test resulted in CLT being recognized at Type IV construction but more needs to be accomplished.  The height and area limits in the I-Code limits the still limit the wide spread use of use of mass timber in the Mid-Rise arena but  

Good news!!!  The ICC board is entertaining comments related to the height and area limits for CLT and mass timber in the last couple of weeks.  Just closed  solicitation for comments for the formation of a adhoc committee to remove  until the end of the week.  But where we going, let look at the US research efforts ---



Future of U.S. Tall Wood Buildings 
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In the being of 2014, a workshop on engineers, code officials, and interest parties held a meeting in Seattle, WA to discuss the concerns and viability of CLT with a focus on seismic design but not limited to that topic.  The results were encouraging but indicated that specific challenges exist for CLT:  Specifically

Fire:
Innovation and research
Lack of building experience with CLT
Cost and performance

A best case road map to develop a resilient CLT building for seismic region was presented.  2020


Another effort to undertaken a year ago in Chicago, the first National Tall Wood Building conference was held in Chicago by US Woodworks.  I brought together architects and engineers to shine a light on the possibility of Tall Wood Building in the US.






Future of U.S. Tall Wood Buildings 
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The future of mass timber is bright.  The US tall wood building winners were announce in September.  As you know one will be constructed in Portland OR while the other is slated for New York City.  Both with have unique challenges before completion but it more than just a this competition that is shining light on mass timber construction. 

Hines Real Estate Developer broke ground in July on what it calls the tallest modern all timber wood building in the US.  T3, an 8 building in Minneapolis, MN is expect to be completed in the Fall of 2016.  

While not shown here, a four story hotel is being constructed at the Redstone Arsenal in Huntsville Al.  

The first long anticipate certified CLT plant in here.  DR Johnson has the first certified CLT plant in the United States, with the hopes of an additional plant coming online in Montana.  

But as I stated challenges exist and solutions must be found.  US research is needed to further the developments.





US CLT Research  

 USDA NIFA  
 ARS 
 FPL - CAWS 

 Performance Based Design of CLT 
 NEES-Soft CLT Repair Option 
 Seismic Design Parameters for CLT 
 Rocking Shear Walls (UW-Milwaukee) 
 Mechanically Laminated CLT 
 Instrumentation of Promega Building 
 LCA of CLT  
 Supply Chain Analysis 

 Forest Service Wood Innovation Awards 
 NEEScr - CLT 
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While the United States have come late to the table in CLT research we have many on going projects and I am highlight some the activities that are completed or on-going.

NIFA
1. Clouston, P. SAES - UNIVERSITY OF MASSACHUSETTS Wood Utilization Research : Biofuels, Bioproducts, Hybrid Biomaterials Composites Production, and Traditional Forest Products 
2. Peralta, P. FRST – NC State Development of Solid and Hollow-Core Cross-Laminated Timber Systems for Low- and Mid-Rise Construction 
3. Hindman, D. P. SAES - VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY Development of Low-Grade Hardwood Cross-Laminated Timbers low grade hardwoods
4. Hindman, D. P. SAES - VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY Exploring Uses of Cross Laminated Timbers for Sustainable Structures cross-laminated timber~wood products~composite wood~mechanical properties~connection properties 
5. Shaler, S. M. SAES - UNIVERSITY OF MAINE Technical Assessment of Cross Laminated Timber from Northeastern US Forests Cross Laminated Timber~Hybrid Composite~Norway Spruce Lumber~Wall System Insulation 
6. Muszynski, L. FRST - OREGON STATE UNIVERSITY-FORESTRY SCHOOL Hybrid CLT panels for sustainable building solutions Adhesive Interaction~CLT Connections~Cross Laminated Timber~Numerical Modeling 

ARS – 

FPL - 



Where is the future? 
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There are many research projects being conducting in the United States but cooperation or coordination of our research efforts seems to be a bit disorganized.  A goal of this effort over the next two days is to bring together researchers, practitioners, and interested parties to discuss need developments to more mass timber building upward.



 
  Resistance to Lateral Loads  
  Building Performance:  

 Durability 
 Sound,  
 Vibration 
  LCA  

 Fire Safety  
 Material Resources and Other Research 

Topics  
 

Topics Areas for Workshop 
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Over the next two days we will discussing the areas of :

We will listen to talks in each one of the areas on Tuesday and will have break out sessions on Wednesday find the critical
areas that need further development.



Tallest US Wood Structures  
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Finally lets leave this workshop with a more organized research path, level of cooperation, to develop a mass timber building that is truly the tallest wood structure in the United States.
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