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1. Introduction
What is the Post-Frame Advantage, and why will it benefit you?

Post-frame buildings are engineered wood-frame buildings. They feature large, solidsawn posts or laminated columns. Post-frame may utilize a variety of foundation options,
including concrete slab or masonry wall, pre-cast concrete piers, poured-in-place piers,
treated wood and other wood foundation protection products.
Post-frame buildings may utilize trusses, rafters, or laminated lumber to support roof
loads, which may be affixed to each post or supported by a header. Horizontally-placed
dimension lumber - roof purlins and wall girts – hold the posts and trusses or rafters
together to form the basic frame. Exterior sheathing - commonly steel, OSB or plywood provide lateral load resistance, creating a unique building diaphragm that makes the light
wood frame comparable in strength to steel and concrete structures.
Post-frame structures are much more quickly erected than other kinds of buildings. Because the larger posts and the interlocking frame can handle greater loads than
stud-wall construction, less structural materials are needed – which saves on material
and installation costs. Pre-assembled roof trusses, which are quickly secured to the frame,
The Village of Coffman Park Community Center
Dublin, OH | Built for Pat Grabill
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Decatur Animal Clinic

Nebraska City Fire Museum

Decatur, IL | Built for Dr. Dennis Messamore

Nebraska City, NE | Built for the Nebraska Volunteer Fire Department

are often used. The significant savings in construction time and materials means you can
have the quality building you want, in less time, for less money.
The savings don’t end with the construction process itself. The natural insulating

Due to the application of modern structural engineering principles and stress testing
methods, post-frame technology is recognized as a truly significant advancement in the
centuries-old art of wood-frame construction. Post-frame is now the construction method

properties of a wood structure are superior to those of steel or masonry. Also, because

of choice for any number of commercial, retail, industrial, residential, religious and pub-

posts are spaced farther apart than studs, there are fewer interruptions in insulating mate-

lic building needs.

rials. Post-frame buildings feature an exceptionally large wall cavity for ample insulation,

Countless structures are now erected using post-frame methods, including strip

which allows for lowered heating and cooling costs throughout the year. More details are

malls, convenience stores, restaurants, multi-family housing and office complexes.

provided in chapter 2.

Schools, churches, banks, fire stations, airplane hangars, and many other kinds of struc-

Post-frame buildings are durable, long-lasting, and highly flexible in their applica-

tures may also be erected using post-frame design. Many choose post-frame for homes,

tion. Once constructed, post-frame buildings are also exceptionally resistant to wind,

residential accessory buildings, garages, workshops and storage buildings. Various design

snow and seismic loads. The entire structure works as a diaphragm to allow superior

categories for post-frame are discussed in chapter 4.

resiliency. Trusses are typically attached directly to posts, making it virtually impossible
for the roof to detach from the building. In areas ravaged by hurricanes and earthquakes,
often the only structures left standing are post-frame. Durability aspects are covered
in chapter 3.
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Hartman Companies

Best Used Trucks

Victoria, MN | Built for Hartman Companies

Meyerstown, PA | Built for Best Used Trucks

Due to the nature of its design and many external façade options, post-frame may be

People today are concerned about sustainability and environmental impact when it

customized to provide the look you want. Post-frame is an effective and versatile choice

comes to construction. Post-frame buildings have the potential to be the most “green”

for building additions and remodeling projects. Entire buildings may be given a new look

buildings you can build, not only because of the renewable aspects of wood and the

and/or function, by integrating post-frame with existing structures. Details can be found

recyclable nature of steel, but because efficient use of materials and long-term energy

in chapter 5.

efficiency is superior compared to any other type of structure. The environmental aspects

Post-frame design has proven so efficient and versatile that the agricultural building
market, where post-frame was first introduced, now constitutes a fraction of the total

of post-frame are discussed in chapter 8.
As with any type of building, the choices we make regarding quality of materials

post-frame industry. Post-frame design is recognized by building codes and standards for

and workmanship ultimately determine the durability and value of any structure. Post-

all types of building applications, as discussed in chapter 6.

frame’s unique qualities provide maximum value with efficient use of materials. Choos-

Post-frame buildings transfer loads to the ground through the posts, which are typi-

ing a contractor who will stand behind his work and has specialized knowledge, expertise

cally embedded in the ground or surface-mounted to a concrete pier or masonry founda-

and experience using proven products is key to satisfaction. Related details unique to

tion. There are a variety of foundation options unique to post-frame, such as plastic

choosing a post-frame contractor are covered in chapter 9.

barrier systems for enhanced protection of wood, and concrete posts or piers. Technical
aspects of treated wood foundations and various post-frame foundation options are covered in chapter 7.
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Post-frame construction
is aesthetically pleasing
and energy-efficient

Advantages include
NBN Education Center | Cambridge Center
National Whitetail Deer Education Foundation

Energy savings
Wood has natural insulating properties and the frame provides space for virtually any
type of high R-value insulation

Post-frame buildings may be designed to meet the highest standards for quality and
aesthetic beauty, and are the most efficient and economical choice for most low-rise

A wide variety of building materials

building applications. Whatever interior or exterior look you prefer, post-frame can meet

These may be incorporated into each structure to provide almost any building façade

the challenge. For all kinds of buildings two or less stories tall, from small garages to

Durability - post-frame buildings are engineered to last, and they meet or exceed model

clear-spans as wide as 106 feet, post-frame is an excellent choice due to its many inherent

building code requirements

advantages.
Less building maintenance
Once your structure is built, there is typically less required to keep it looking good than
other types of buildings
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2. Efficiency
Speed of Construction | Long-Term and Short-Term Value | Case Study

Post-frame buildings are highly efficient, not only in terms of initial construction but also
throughout the building’s life span.
The amount of time it takes to get “under roof” for a post-frame building is half what you
would normally expect of other construction techniques.
Post-frame also cuts down on construction costs because it reduces construction time.
Construction time is dramatically reduced for these reasons:
•

Posts or building columns may be implanted in the ground. This eliminates the delay
caused by poured foundations that, in many instances, are unnecessary in post-frame
buildings. Site preparation time for post-frame buildings is cut to a minimum.

•

Construction delays due to inclement and cold weather are minimized. Post-frame is
readily adaptable to frost-wall construction; however, construction of structures with
ground-embedded wood or precast concrete post foundations may commence at or

A post-frame crew affixes trusses to posts.
  Post Frame Construction; Discover the Modern, Economical Way to a Better Building




Post-frame Advantage Handbook

•

National Frame Building Association

below freezing temperatures.

tions confirm that post-frame buildings are the most energy-efficient building choice,

Once the posts are in place, construction proceeds briskly. The remaining framing

compared to other conventional forms of construction. ii

components, including those for doors and windows of virtually any dimension, may
be quickly installed.

•

It’s design efficient. The diaphragm design intrinsic to post-frame structures efficiently
transfers lateral wind and seismic loads to the foundation. Therefore, they may handle
wind, snow, and seismic loads more efficiently than most other types of structures.

Post-frame construction has both short- and long-term value.
More information about the short- and long-term values of post-frame technology is avail-

Short-Term Advantages: Lower construction and labor costs.
•
•

Wood-frame components are almost always much less costly to purchase and install

ing should consider purchasing the NFBA Post-Frame Building Design Manual from the National

than steel, brick, and concrete block.

Frame Building Association’s (NFBA) online store at www.nfba.org.

Post-frame column spacing is wider than 2x4” stick frame construction allows, so
there are less structural members that the crew needs to spend time installing.

•

able from www.postframeadvantage.com. Anyone who wishes to engineer a post-frame build-

For further evidence of the efficiency of post-frame construction, please see the following
case study.

Posts and laminated columns are exceptionally sturdy, so less wood materials are
needed than for traditionally-framed buildings.

•

An experienced crew may erect a basic frame of posts, girts, trusses and purlins
within two or three days, so erection time and associated labor costs may be much
lower.

Long-Term Advantages: Durable and efficient
•

Post-frame is long-lasting. Wood posts placed in the ground are pressure treated with
preservatives to protect them from insects and rot. Post-frame buildings with foundations made of treated wood have been erected since the 1930’s. They may also employ
concrete foundation footings or foundation products specifically developed for postframe such as plastic barriers for enhanced wood protection and concrete posts or
piers. Many builders and building column producers offer lifetime warranties.

•

It’s energy efficient. The gap between the inside and outside walls on a typical
post-frame building averages more than six inches, providing exceptional space for
insulating material. Because of its wide column spacing, there are few interruptions in
insulation material. Where the insulation is interrupted, wooden structural members
have natural insulating properties and do not conduct as much heat as structural

“We reflected over the past year and realized the significant improvement in the quality

steel or masonry components. ComCheck and other analysis of insulation applica-

and efficiency of our operation directly results from our new school building. We believe
that the building’s quality of design and construction is equal in significance to the fact
that we needed additional space.”

  Advantage 4: It’s Efficient
10

- Anthony Argiros, The Family Foundation School, Hancock, N.Y.
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Case Study

“The new structure was not only built efficiently, but built to be efficient.”

Lawrence Township Fire Station

– Glen Thomsen, Lawrence Towsnship, Michigan

Lawrence Township, Michigan needed to retrofit their old brick and block fire station to house

Challenge: Lawrence Township, Michigan needed to retrofit their old brick and block fire sta-

their brand new fire engine. “Winter was rapidly approaching,” recalled builder

tion in order to house their new fire engine.

Glen Thomsen.
Thomsen considered using block and steel. But, given the cold weather and the longer
building process of both, the project would have taken an estimated six to eight weeks longer

Solution: The construction manager chose post-frame technology to complete the project in
the shortest amount of time possible, in the most efficient way possible.

than with post-frame. “It would have been impossible to secure masons on such short notice
to complete the addition with block. Post-frame was the only type of structure that could be

Result: Occupancy was available in less than four months. The community was thrilled with

erected within the short amount of time given for completion,” he noted.

the improved appearance, competitive cost and improved energy efficiency of the building.

“With the extended fabrication and construction time and the higher costs of labor and
materials for steel or block and brick construction,” Thomsen continued, “we estimated that
the post-frame structure would cost almost half as much as either of those other alternatives.”
With the help of an architect, the existing fire station and the new addition were seamlessly merged into one structure that was more attractive than the original block and brick
structure. They extended the trusses from the new structure to make it look like one new
building, incidentally solving their recurring problems with leakage from the flat roof on the
original structure.
Not only did the new post-frame structure eliminate a leaky roof, it also allowed the
builders to attain the required R-value, “…which we surpassed,” said Thomsen, “with a final
rating of 30. The best R-value we could have achieved using block would have been a 4.”
The project was a huge success. “We could have selected any of a number of construction
techniques for the project, but post-frame made by far the most sense.” Thomsen concluded,
“We couldn’t have done it as economically and quickly with any other type of permanent
construction.”

12

Before

After

The Lawrence Township fire station was originally a

Post-frame building technology transformed the

brick-and-block structure (left) that needed

old building into a new one that better met the

additional space and renovation to house a new fire

community’s needs.

engine.
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3. Building Durability
Why it’s Durable | A Low-Maintenance Building | Case Study

Wood-framed structures have more than proven they are capable of longevity and durable performance. The Stave Churches in Norway were constructed in the 12th century,
during the Middle Ages. Twenty-eight of these structures are still standing today.
Using today’s engineered wood products and chemical preservatives, wood-framed
structures can be even more durable than history has shown. With modern technologies,
wood is increasingly the structural material of choice.
A growing number of buildings are being constructed using post-frame -- churches,
schools, strip malls, firehouses, public buildings, warehouses, convenience stores and
shops, just to name a few.
Professional engineers agree; contemporary post-frame buildings are highly
engineered and proven to be excellent permanent structures.

  Medieval Wooden Churches in Norway; www.stavechurch.org
  Post-Frame Construction Guide, page 2-3
  Gebremedhin, Kifle G 1991. “Diaphragm Test Results of a Full-Scale Post-Frame Building,” Frame Building Professional
July 1991 p. 26.
  Advantage 1: It’s Beautiful
14
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construction during hurricane Camille in 1969. Scientific research verified post-frame
buildings constructed according to engineered plans generally withstood hurricane Hugo

1. Posts in the ground add to a building’s stability and wind resistance.
Post-frame buildings often utilize treated wooden posts, concrete columns or piers

(wind gusts measured at 109 mph). A case study regarding the performance of postframe buildings in areas ravaged by hurricanes Rita and Katrina in 2006 appears at the

that are embedded directly in the ground. This provides an efficient load path directly to

end of this chapter. Since post-frame buildings are relatively light weight and benefit from

the ground. Building posts are typically pressure-treated with preservatives approved by

diaphragm action, they efficiently resist wind and seismic forces. 

the Environmental Protection Agency (EPA) or other approved wood protection systems
in accordance with standards set by the American Wood Protection Association (AWPA).

4. Post-frame’s diaphragm action efficiently uses materials to resist lateral forces,

Building with posts offers greater structural stability with fewer materials and the capacity

for an effective and inexpensive bracing system.

to build a much higher sidewall than conventional wood-framed construction.

Post-frame buildings benefit from the unique properties of diaphragm action, which
allows fewer building components to work together more efficiently to increase the

2. Post-frame provides assurance that a building will last.
Some people may have an experience replacing a deck or fence after several decades

structure’s strength and lateral load resistance. A building diaphragm is a structural assembly comprised of structural sheathing (e.g., plywood or metal cladding) fastened to

of use and presume that post-frame buildings will only last about the same amount of

the framing in such a manner that the entire assembly is capable of transferring in-plane

time. The public at large and even some construction industry professionals mistakenly

shear forces.

think that all treated wood is the same and will always perform in the same way in differ-

Diaphragm Action is the transfer of load by a diaphragm. Diaphragm Design

ent applications. However, the fact is there are many different categories of treated wood

incorporates the design of roof and ceiling diaphragm(s), wall diaphragms (shearwalls),

for various purposes. Treated wood for post-frame contains significantly more chemical

primary and secondary framing members, component connections, and foundation an-

preservative than is found in most treated wood, and the chemical is embedded more

chorages for the purpose of transferring lateral loads to the foundation.

deeply within the wood’s structure.

Diaphragm design procedures more accurately account for the effect of diaphragm

Post-frame buildings may also be installed atop a concrete slab or masonry wall.

action on post and foundation design than traditional engineering practices. New roof

There are a growing number of enhanced wood protection products and concrete posts

panel assemblies that use high-strength steel and customized screw fasteners have dra-

and piers developed specifically for post-frame.

matically improved diaphragm stiffness and strength. Post-frame construction has been

Post-frame buildings may also be installed atop a concrete slab, traditional concrete
piers or a masonry wall. There are a growing number of enhanced wood protection

further enhanced by the developments of metal-plate connected wood trusses, nail- and
glue-laminated posts, high-strength steel sheathing and fasteners, and improved dia-

products, pre-cast concrete posts and pier systems developed specifically for post-frame.
More details are discussed in Chapter 7.


3. The structure forms a tremendously strong box that effectively resists wind

  Harmon, J.D., G.R. Grandle and C.L. Barth. 1992. Effects of hurricane Hugo on agricultural structures. Applied
Engineering in Agriculture 8(1):93-96.

and seismic forces.
Outstanding structural performance of post-frame buildings under adverse condi-

  Faherty, K.F. and T.G. Williamson. 1989. Wood Engineering and Construction Handbook. McGraw-Hill Publishing
Company, New York, NY.

tions, such as hurricanes, is well-documented. Professor Gurfinkel, in his wood engineering textbook, cites superior performance of post-frame buildings over conventional

Gurfinkel, G. 1981. Wood Engineering (2nd Ed.). Kendall/Hunt Publishing Company, Dubuque, Iowa.



Taylor, S.E. 1996. Earthquake considerations in post-frame building design. Frame Building News 8(3):42-49.

  Knight, J.T. 1990. Diaphragm design - technology driven by necessity. Frame Building Professional 1(5):16,44-46.
16
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The most popular coatings for steel are polyester, siliconized polyester and PVDF.

allow clear spans of 100 feet or more. Engineered components such as laminated posts

These coatings primarily vary in their ability to resist chalk and fade. Consult with panel

and structural composite lumber may be obtained in a variety of sizes and pressure pre-

manufacturers to determine the best substrate and coating for your specific expectations

servative treatments, offering advantages of superior strength, dimensional stability and

and application.

enhanced stiffness.

Metal siding and roofing may be integral parts of an aesthetically-pleasing building.
There are various ways to improve the aesthetics of ribbed metal wall panels, as well as

“We’ve been in the post-frame business since 1962,” says building material distributor

other building facades. Adding architectural features such as roof overhangs, entryways,

Kevin Wiggam of New Washington, Ind., “and some of our older buildings have been

porches, porticos, canopies, guttering, window and door trim, shutters and landscaping

replaced because they outlived their purpose; but many are still there just as sound as

dramatically enhances the aesthetics of metal-clad buildings. Also, consider:

the day they were built.”

•

Roof options such as eave overhang, fascia, Mansard, Dutch, clerestory hip or
gables

A Low-Maintenance Building

A wide variety of exterior finishes may
be used on post-frame buildings. More

•

Complimentary cupolas or other accoutrements

•

Color-coordinated fasteners and trim

•

Horizontal steel siding, standing seam roofing and/or other options that conceal

details are provided in Chapter 4 - Design

fasteners

Categories and Chapter 5 – Roofing and

•

Color-coordinated steel wainscoting

Exterior Cladding. Although almost any

•

Brick, cultured stone, wood or other wainscoting to compliment metal siding

type of exterior finish may be used on a
post-frame building, many utilize steel

above
•

panels for siding and roofing. Steel panels
are quickly, easily and economically installed, and they can provide decades of low-main-

tile or other textures
•

tenance service.
Not all steel panels perform in the same way, even if they may look identical when

performance. Steel panels with high-quality substrates and coatings will provide decades

Coating or covering steel siding with products such as board and batton siding,
EIFIS, architectural foam and other materials

•

purchased. The performance of steel panels depends on the types of substrates and
coatings specified, and care should be taken to match customer expectations with panel

New metal panel and roofing options that mimic other materials, such as stucco,

Different exterior finishes curbside, while taking advantage of the economy and
durability offered by metal cladding on non-curbside portions of the building

•

Panels with higher-quality substrates and coating systems that will resist corrosion, chalk and fade over longer periods of time

of service life with little need of maintenance other than periodic cleaning.
Steel panels are available in two different substrates - Galvanized and Galvalume.

In building photos throughout this handbook you will find examples using these and

Galvanized substrates are coated with an alloy of zinc, and Galvalume substrates are

other façade options. The following is a case study providing further evidence of post-

coated with an alloy of zinc plus aluminum. A thicker zinc coating will provide more

frame’s durability.

protection against corrosion. More information about corrosion resistance of panels in
contact with treated wood foundation materials is provided in Chapter 7 - Foundation
Options.

18
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Case Study

buildings he had erected. He described the scene as comparable to a war zone. Buildings

Weathering the Storm

of all types in all directions were leveled; but not his post-frame ones. He began taking
photographs to illustrate the point.
Of course, within the path of a hurricane there are few buildings that won’t have
some kind of damage. “Almost no building can survive a tornado, and we did see one

In the wake of hurricanes Katrina and Rita, National Frame Building Association mem-

that we could tell was destroyed by a direct hit because it scoured a path right through

bers in the southern coastal states reported how their post-frame buildings stood tall

the lot,” he said. “But our buildings stood up fine to the hurricane. The 100+ mile per

amidst the rubble of other buildings nearby. The reports were no surprise to those famil-

hour winds sucked the windows out of some buildings, and we lost some doors, but

iar with post-frame buildings; their unique design characteristics perform exceptionally

none fell down. Other buildings flew apart and the debris hit our buildings, resulting in

well under tremendous wind, snow and seismic loads.

some superficial damage; but every one of ours was still intact.”

Right after Katrina and Rita, several NFBA members ecstatically reported how their

Kevin Lawrence of Tallahassee, Fla., reported their area was hardest hit by the rash

post-frame buildings withstood the historic events. Patricia Askins of Longwood, Fla.

of storms that hit the state. “We erected a hangar at an airstrip in the greater Pensacola

emphatically stated, “Of all the hundreds of buildings we’ve built throughout Florida,

area,” he said. “There were a whole bunch of hangars there that got demolished. One

we’re happy to report absolutely no problems except for minor damage to trim and other

not more than 12 feet away from one of our hangars was completely leveled to the

small architectural elements on just a few of them.”

ground, but our post-frame structure was unharmed.”

Another person proud of post-frame’s performance was Jerry Wagner of Lake Wells,

“We built one right on the coast in a residential area near Pensacola,” he continued.

Fla. Wagner and other post-frame builders in Florida and Mississippi described miles

“They lost 12 houses in that neighborhood, but our building was left unscathed - except

and miles of demolished buildings, interrupted by the occasional post-frame building

for the weather vane. Not one of our buildings suffered major damage.”

with little or no damage.
Wagner reported that one customer said, “I’m not complaining! My building is the
only one left standing for 10 miles around.” The owner designed and erected another
building right next to the one put up by Wagner. “The building he put up didn’t stand a

Kevin Dunn of Gainesville, Fla., noted: “There was airborne debris damage, but
absolutely no major damage on any of our buildings. In fact, many Florida mobile home
residents use post-frame buildings as hurricane shelters.”
“We got hit in the eye of Hurricane Katrina with winds up to 175 miles per hour,”

chance against hurricane-force winds in excess of 100 miles per hour, but our pre-engi-

reported J. Montague of Biloxi, Mississippi, the owner of a post-frame structure. “My

neered building was fine,” Wagner said. “It highlighted for him the importance of hiring

building held up immaculately.”

a professional builder who will erect buildings in accordance with building codes and
structural engineering requirements appropriate for the area.”
Builder Dale Gay of Chunchula, Ala. noticed some breathtaking sights when he
was driving around the countryside to see how buildings his company erected fared the
storm. Strikingly, although not completely unexpectedly, he noticed that his buildings
elegantly stood out in a barren landscape otherwise dotted by piles of debris – many of
which used to be buildings.
Gay described mangled stud-frame houses, twisted metal-framed structures, and
a concrete block building that had an entire wall collapse in between stops at various
A post-frame building in an RV park that was filled with debris and looked like a war zone in all other
directions.
20
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Challenge: Constructing buildings in the Southern, coastal United States capable of handling the load of hurricane winds.
Solution: Build properly-engineered post-frame structures according to the NFBA PostFrame Building Design Manual for buildings capable of handling the load of a category
five hurricane, such as Katrina.
Result: In the wake of hurricanes Katrina and Rita, many non post-frame structures lay

Steel, concrete and brick structures were damaged in the wake of hurricanes.

in ruins while properly engineered post-frame buildings remained standing tall.

A birdhouse was pulled straight out of the ground by

There was a church with a steeple gone, a concrete

the wind in front of this post-frame structure. Other

block building with a wall collapsed, and many other

buildings nearby were demolished.

buildings with damage and trees down all around.
This building didn’t lose even a small piece, although
it was incomplete when the storm hit.

22
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4. Design Categories
Churches | Schools | Strip Malls | One & Two-Story Retail
Commercial/Industrial | Photos & Case Studies | Testimonials

Imagine a building marked by large wall cavities that can easily accommodate a substantial amount of thermal insulation. Furthermore, imagine that structure covered with
almost any type of external and internal finishes. It could have wood siding, metal siding,
vinyl siding, stucco, brick, or stone masonry façade. It could have any type of composite
shingle, metal, or commercial roofing envelope.
It could serve almost any purpose, from commercial to residential, retail to academic,
public to industrial. It could be a church with a steeple and cathedral ceilings. It could
be a library, a fire station, or a schoolhouse. It could be a strip mall or convenience store.
Perhaps it looks like a warehouse, a manufacturing facility, an airplane hangar, or even a
financial institution. But maybe it looks instead like a nice house, a suburban garage, a
spacious barn, a country club, or an office building. It could even be anywhere from one
to three stories tall.
Most people who are not familiar with modern construction methods might imagine
Sugar Creek United Methodist Church, Chatham, Ill.

different types of buildings to fit the above descriptions. They may conjure up images
of their old concrete-block school, their brick-and-mortar church, their grandmother’s
stucco home, or their local bank’s limestone entryway. But they might be surprised to

24
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know that a savvy builder could easily imagine that all of them could be most quickly
and economically erected as post-frame buildings!
The following are just a few examples of how post-frame construction can meet your
design needs.

Churches

Commercial/Industrial

Crossroads Community Church, New Lenox, Ill.

Integrity manufacturing facility with office in Tipton Indiana with single-slope roof.

Mosinee United Methodist Church, Mosinee, Wis.

Preventive Dental office and warehouse

 
26
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Commercial/Industrial (continued)

Convenience Stores

Brunner & Winkle Aircraft Corporation museum, Glendale, Brooklyn NY

Gas Station and Convenience store in Charleston, Mo.

Brunner & Winkle Aircraft Corporation museum, Glendale, Brooklyn NY

Indian River EZ Mart, Indian River, Mich.

28

29

Post-frame Advantage Handbook

National Frame Building Association

Convenience Stores (continued)

Southern Oil company gas station and convince store, Cape Girardeau, Mo.

Shell station with Subway

West Acres Amoco, Fargo, ND
Convenience store in Indiana

30
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Office Buildings

Blarney Castle Oil Company, Bear Lake, Mich.
St. Croix Valley Country Club, Wisconsin

PGA Tournament in New York

32

Multi-office building, Columbus, Ohio

33
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Office Buildings (continued)

Rental office space, in Indianola, Iowa

Pleasant Hill Animal Clinic, Archie, Mo.

West Ames Commercial Plaza, Ames, Iowa
Commercial building in Adel, Iowa

34
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Hotels/Motels

Comfort Inn in Minnesota

Indian Oak Inn, Chesterton, Ind.

Public Buildings

Indian Oak Inn, Chesterton, Ind.

36

Joliet Junior College, Yorkville, Ill.

37
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Public Buildings (continued)

Fire station, Garden City, Mo.

Berlin Township Fire Station, Delaware, Ohio

Cass County Water District, Garden City, Mo.

Office building in Marshall, Mo.

38
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Public Buildings (continued)

Viking Meadows Community Center, Indianapolis

Single-family dwelling in Wisconsin

Residential

Single-family dwelling in Massachusetts

40

Second residence on the lake in Gordon Wis.

41

Post-frame Advantage Handbook

National Frame Building Association

Residential (continued)

Retail

Single family dwelling in Wisconsin

Stairway Concepts, Walker, Mich.

Work shop, garage and storage in Gorham, NY.

Karg Art Glass, Wichita, Kan.
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Retail (continued)

Semco Outdoor Natural Stone & Landscape Supply, Belton, Mo.

Starved Rock Harley-Davidson, Ottawa, Ill.

New Prague Appliance Center, New Prague, Minn.

Sunnypoint Gardens, Egg Harbor, Wis.
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Retail (continued)

Garden Center in Minnesota

Outdoor shopping center, Lafayette Ind.

Restaurants

Outdoor shopping center, Columbus, Ohio

46

Pizza Cottage in Lancaster, Ohio
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Restaurants (continued)

Kozy Nook Restaurant, Wesport, Mass.

Friendly’s Restaurant in Virginia

Recreational

Putt-putt golf course and outdoor recreation center
Mazzio’s Pizza in Minnesota
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Recreactional (continued)

Mt. Olympus Water and Theme Park, Wisconsin Dells, Wis.

Left - Portage County Head Start, Stevens Point, Wis.; Right - Charter Academy in Canton, Mich.

Schools

Lehigh Learning Adjustment School, Orefield, Pa.

50

Heart, Hands & Mind Childcare Center, Prescott, Wis.
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5. Roofing & Exterior Cladding
A Variety of Siding and Roofing Options

Across the country and right next door, the many ‘faces’ of post-frame are everywhere.
From simple and efficient to eye-catching and elaborate, post-frame versatility is limited
only by your imagination.
Because so many types of materials may be used on the facade, people often may
not realize it when they are looking at a post-frame building. According to Tim Royer,
P.E., “Architecturally, any structure you see driving down the road could be a post-frame
building, because the finishes would not look any different from another style of building.” Today, it makes little difference whether the building purchaser favors the aesthetics
of wood siding, brick or stucco; virtually any look is possible with post-frame.
Professional engineer Ron Sutton, agrees.
“We regularly design and build churches and other buildings using a wide variety of
building materials, including wood, brick, stone, and many other building products. The

  Post Frame Technology, Limited Only By Your Imagination!
  Advantage 7: Great for Public Buildings
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features of post-frame design allow us to incorporate flexibility so we may employ archi-

Design and Building Professionals Leverage the Post-Frame Advantage

tectural enhancements of all kinds to achieve the desired appearance.”



Post-frame roof coverings can also achieve almost any look. Roofing materials such as
composite or cedar shake single, slate, tile, metal and other membranes may be used. Any
roof pitch may be selected, and practically “flat” low-slope roof decks can be installed
upon which a watertight system may be added.
Satisfied Post-Frame Building Owners are Talking

“Nice fenestration and use of quality metal products made the Cross of Glory Church
really stand out as a beautiful sanctuary.” Leo Shirek, P.E.

“The craftsmanship was impeccable and creative. The entry towers are innovative and
the post-frame technology, as you can see, is state of-the-art.” Charles Caucci, Tom’s

“The owners of the new auto dealership were really pleased how we delivered such a

Garden World and Christmas Wonderland, McKee City, N.J.

unique look to the building for a very competitive price.” –Stephen Keith, Builder

  Advantage 1: It’s Beautiful
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“Post-frame construction allows us to use a wide variety of building materials, such as
“Post-frame construction is easily adaptable to a lot of building styles. We were able to

brick, stone, wood, stucco, metal and other types of outdoor cladding. For the Computer

design and build this strip-mall ahead of schedule, complete with stucco siding and tile

Chips building, we were able to incorporate brick into the facade for a handsome look.

roofing accents, for a price that couldn’t be beat.” Alan Schambach, P.E.

Most people do not realize it is a post-frame structure.” - Kevin Miller, Builder

“The customer on this project had an idea for a different kind of shopping center. The
Sunny Point garden center is part of a group of seven buildings, several of which have
two distinct facades for each of the retail businesses inside. She decided to go with

Post-frame’s flexibility allowed us to match the “Timberline” shingles, vinyl siding, trim,

post-frame buildings for the project because of their versatility of design, durability and

shutters and the fancy “ginger breading” from the owner’s century-old house on his new

strength – as well as their reasonable price.” - Bob Resch, Building Sales Manager

garage – we were all very pleased with the outcome of the project.” – Marinus Nelson,
Foreman
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Post-Frame Exterior Siding Options:

•

Vertical steel siding/wainscoting

•

Horizontal lap steel siding

•

Horizontal lap vinyl siding

•

Stucco

•

Architectural foam

•

Horizontal lap wood siding

•

Board and batten wood siding

•

Brick siding/wainscoting

•

Stone siding/wainscoting

•

Fiber cement siding products

•

Exterior insulation finish systems

Post-Frame Roofing Options:

58

•

Corrugated steel roofing

•

Standing seam roofing

•

Asphalt shingle roofing

•

Wood, tile or slate shingle roofing

•

Low-slope roofing

•

Mansard, Dutch, clerestory hip, gable

•

Roof overhang

•

Porticos

•

Canopies

•

Porches
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7. Post-Frame Foundation Options

Most post-frame buildings utilize a permanent wood foundation comprised of pressuretreated posts or laminated columns that are embedded directly into the ground. Postframe buildings may also be bolted onto a reinforced concrete slab or pier, or a traditional
cast-in-place concrete or masonry block foundation.
Post-frame buildings may also utilize innovative products that provide alternatives to
placing wood posts directly in ground contact. Post-frame buildings may utilize enhanced
wood treatment techniques and wood protection products developed specifically for
post-frame buildings, such as plastic sleeves or boots, and concrete posts or piers.
Whether you choose the time-tested and proven method of embedding pressure
preservative-treated wood directly in the soil or you select a concrete masonry wall or one
of the other products developed specifically for post-frame foundation use, you can be
confident that a post-frame building will provide a permanent building solution.
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Poured-in-place concrete piers use a pier bracket placed over a hole filled with concrete.
Once the concrete sets, the post-frame is bolted onto the brackets.

In addition to the traditional, preservative-treated wood post foundation, there are a vari-

•

stamp, assuring code compliance.

ety of products that offer post-frame foundation options.
•
•

A standard non-treated wood column can be bolted into the “U” shaped connec-

•

Reinforced concrete columns are made of 10,000 psi pre-cast concrete with
built-in corrosion and freeze/thaw protection. This special blend ensures superior

Piers are on grade, which allows prefabricated walls to be installed on the
ground.

tion bracket, eliminating the need for treated wood.
•

Concrete piers provide a neat, clean look on the inside, without columns being
spliced.

laminated column is affixed.
•

A commercial bracket that also carries an engineer’s stamp certifies that it can
carry the moments and the forces of a 6 x 8” laminated column.

Pre-cast reinforced concrete columns designed specifically for post-frame construction utilize a bracket that extends 18 inches above grade to which a solid-sawn post or

Poured-in-place concrete pier systems utilize a bracket that has an engineer’s

•

Builders can put trusses on end walls with door headers pre-installed, which
saves labor.

durability to the standard 3,000-4,000 psi concrete typically found in most
building foundations.
•

With an innovative uplift resistance system, no ready-mix concrete is needed
for installation. This allows the builder to combine the efficiency of post-frame
construction with the durability of concrete.

•

66

Pre-cast reinforced concrete columns maintain their value.
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HDPE plastic barrier wood protection systems for enhanced protection of copper-

Blow-molded plastic barrier system for

based chemical-treated wood posts and laminated columns

enhanced protection of copper-based

•

A plastic sleeve with an enclosed

chemical-treated wood posts or lami-

bottom covers the embedded por-

nated columns

tion of posts or columns.
•

protection from footer to above

and beneficial enhancement to

finished floor grade.
•

HDPE plastic used in the product
is completely resistant to moismost chemicals (including wood

•

encasement.
•

Prevents chemical leaching from
treated posts into soil or ground

The sleeve is designed to fit posts

water.
•

tion. Builders don't have to alter
construction methods or worry
ing members.

Post venting system allows the
post to breathe.

•

about fit and finish of other fram-

•

Allows for safe concrete post

preservatives), animal wastes, etc.
cleanly while still allowing ventila-

•

Molded to provide post uplift
protection.

ture, organic matter, concrete,

•

Provides moisture and insect

Offers a low cost, simple to use
embedded treated wood posts.

•

•

Simple slide-on installation and
framing-friendly design.

•

Cuts easily with snips, saw, or

Strong, yet pliable and lightweight

knife.

•

Easy to ship, store and handle

Consultation, research and con-

•

Attractive coloring and wood

struction confirm the product’s

grain texture

performance.
•

Also available to cover post-frame
skirtboards with a barrier between
corrosive treated woods and metal
trims and siding.
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Polyethylene post sleeve and footing forms for enhanced protection of copper-based

Case Study

chemical-treated wood posts or laminated columns enclose the post and create a founda-

Blow-molded plastic barrier system

tion-strength base.
•

Creates a foundation-strength base for post-frame buildings

•

Provides uplift protection and a way to pour footings

•

Finished post and footing is fully enclosed and protected from pests and moisture for the lifetime of the building

An Asphalt and Polyethylene Based Barrier Wrap Protection System that is termite
tested, laboratory proven, ICC-ES building code compliant and AWPA standardized.
•

The surface of the wood is coated with asphalt, and a heavy-duty polyethylene
shrink film is factory applied to offer a durable protective outer layer.

•

Keeps chemical preservatives within the wood to enhance service life.

•

Provides a technically viable and building code compliant alternative to chemically-treated lumber in weather-protected applications such as post frame
construction.

•

An uplift restraint notch is pre-applied to the posts prior to the application of the
barrier system.

•

May be used on solid-sawn, nail-lam and glue-laminated posts.

A blow-molded plastic barrier system was chosen to enhance the protection of wood posts for this $2 million
commercial building project.

Above is an artist’s depiction and photo of work underway on a state-of-the-art, $2 million, 15,000 square foot commercial facility for Talbot County Soil Conservation Service
in Easton, Maryland. The building consists of six office suites and is occupied by state
and federal agencies.
“For this and many projects, the plastic barrier system is a tool that promotes consumer
confidence,” says builder Joe Kramer. “It’s a sensible, effective and affordable solution
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8. Environmental Impact

For reasons explained in Chapter 2, post-frame buildings are very efficient in terms of
both their construction and long-term energy use. Post frame offers a lower environmental impact compared to practically any other building type, not only because of the
“green” attributes of the materials used, but because those materials are used conservatively. Less materials are needed to create the same strength characteristics as other buildings types, so less carbon dioxide and other wastes are produced.
Wood is arguably the most “green” building material available today. Growing trees
removes carbon dioxide – the primary “greenhouse” gas that scientists agree is causing
global climate change – from the atmosphere. Production of most other building materials emits carbon dioxide into the atmosphere. Also, wood is a renewable resource and
therefore not susceptible to supply shortages as non-renewable products may be.
Contrary to a widely-held misconception, managed harvesting of wood does not
cause deforestation. Clearing of lands for agricultural use is by far the leading cause of
tropical deforestation worldwide. Responsible forest management over the past 100 years
has left the United States and Canada with more wood growing now than a century ago.
Net growth of forests in the United States substantially exceeds harvest. In the 1990s,
78
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growth exceeded harvest by a healthy 31%. According to a United Nations report:
The US experienced a net growth in the area covered by forests since the 1920s.

toxicologists and researchers agree that
health risks are extremely low. Alan H.

Today, 33 % (298 million ha) of the US is forested, constituting two-thirds of the forest at

Hall, M.D., FACEP, a Board Certified Medi-

the time of European settlement. Substantial natural and artificial reforestation has taken

cal Toxicologist summed up that “…Under

place and now exceeds forest temporarily lost from harvesting. Populations of many

normal and anticipated use, there’s just

forest wildlife species have substantially increased, as have recreational and other public

no reasonable way a child or anybody else

uses of forest land.

will get cancer or neurological diseases



Many post-frame buildings use pressure-preservative treated wood. Many of the

from this type of exposure; it just doesn’t

approved preservative treatments do not leach appreciably from the wood in use. Thus,

make medical, scientific, or common

wood treatment chemical movement in soil is generally limited but is greater in soils

sense.” As Dr. Gilbert Ross, medical and

with high permeability and low organic content. Buildings that do not use treated wood

executive director of the American Council

often have insecticides applied directly to

on Science and Health, stated regarding

the soil in much larger concentrations than

CCA-treated wood, “We have found that

what may leach from treated wood.

there is no risk to human health….There



The key active ingredient in treated
wood is copper, which is relatively benign.

has never been any evidence that a human
being has ever been harmed by it.”

Treated wood may also contain chrome

Nevertheless, in 2002 the EPA restricted the use of Copper Chromated Arsenate

and arsenic in smaller amounts than cop-

(CCA) on decks and playground equipment, based upon concerns that children who are

per. Compared to copper, most pesticides

young enough to put their fingers in their mouths could potentially touch wet CCA-

are generally potent chemicals that can

treated wood repeatedly enough that cancer risks may be increased. CCA may still be

cause serious health problems not only to

used for solid-sawn posts greater than 5” on all four sides, for laminated wood building

insects, but also to humans, pets and wild-

columns, and for permanent wood foundations.

life. Although it is an essential element,

In post-frame buildings with interior wall coverings, there is no opportunity for

copper is not safe to ingest in substantial

humans to come in contact with treated wood. Regardless whether there are internal

amounts.

wall coverings or not, EPA approves use of CCA for solid-sawn posts larger than 5x5”

There are no documented deaths from
normal use of treated wood, and many

and laminated columns of all dimensions on all post-frame buildings regardless of their
application. EPA found the risks of CCA to be so low that they state on their web site
that there is no reason to remove or replace CCA-treated structures, including decks and
playground equipment applications for which product approval was voluntarily with-

 

Jim Bowyer, University of Minnesota

 

Natural Resource Aspects of Sustainable Development in the United States of America, http://www.un.org/esa/

drawn by chemical companies when new treatment products were introduced in 2002.

agenda21/natlinfo/countr/usa/natur.htm
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Lebow, Stan et. al. Variability in Evaluating Environmental Impacts of Treated Wood,” Prepared for Proceedings of the

 

Treated Wood Council, “Facts on CCA-Preserved Wood,” http://www.awc.org/pdf/TWCFactBook.pdf

Environmental Impacts of Preservative-Treated Wood Conference, Orlando, Florida, February 8–10, 2004.



EPA, “Chromated Copper Arsenate (CCA): Consumer Advice Related to CCA-Treated Wood,” http://www.epa.
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Because other pesticides are unnecessary, the chance of chemical exposure are less than
for other buildings that require repeated pesticide treatments and/or storage of pesticides
to control insects and other pests.
Chemicals such as Copper Naphthenate (CuNap), Alkaline Copper Quaternary
(ACQ), Micronized Copper Quaternary (MCQ) and Copper Azole (CA) are among the
“arsenic free” wood preservatives that have gotten approval since preservatives containing arsenic began to be more tightly regulated. Any of these may be used in post-frame
buildings.
Energy requirements for the manufacture of plastic or vinyl decking are at least 10
times greater than for treated wood. Similarly, environmental emissions, carbon inventory and water use are greater for many other building materials, such as plastic, vinyl,
steel and concrete products, compared to treated wood.
One study found that compared to using wood as the primary structural building material, concrete requires 1.7 times and steel requires 2.4 times more energy than
the wood option for the same type of building. A steel-framed building generated 1.45
times more greenhouse gas emissions, and concrete 1.81 times more, compared to wood
framing. The wood design had the lowest water pollution index, with the steel design
generating 120 times and the concrete design generating 1.9 times more water pollution
than the wood option.
This is not to say that these other products do not have environmentally beneficial
attributes as well. Indeed they are often an integral part of a post frame building system.
A wide variety of materials may be used for post-frame construction.
In terms of Life Cycle Assessment for the materials used, as well as economy of materials and efficiency of erection, post-frame buildings are “green” buildings. The long-term
energy efficiency and recyclability of post-frame buildings make them arguably the most
“green” buildings anyone may erect.

gov/oppad001/reregistration/cca/cca_consumer_doc.htm; based on report by Zartarian V.G., J. Xue, H. A. Ozkaynak,
W. Dang, G. Glen, L. Smith, and C. Stallings., 2005, “A Probabilistic Exposure Assessment for Children Who Contact
CCA-treated Playsets and Decks Using the Stochastic Human Exposure and Dose Simulation Model for the Wood
Preservative Scenario (SHEDS-WOOD)” Final Report. U.S. EPA. Washington, DC, EPA/600/X-05/
 

Treated Wood Council, 2007.

 

Waldemar, Carla. “Wood: As Green as it Gets,” WoodSource Winter 2007, p. 8.
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9. Choosing a Contractor

The most important part of a decision to build a post-frame building is selection of a
quality contractor.
One way to identify the best builders is by the professional organizations they belong
to. Membership in a group that represents and promotes the industry in question is a
strong sign one is dedicated to that industry as a professional specialty and to keeping
up-to-date on its latest developments.
The association that represents the post-frame industry is the National Frame
Building Association. NFBA membership demonstrates that a company is committed to
post-frame building as a profession, and is not just a builder who also may occasionally
erect post-frame structures. NFBA members specialize in post-frame construction, and
the association keeps them up-to-date on the latest research, new products and industry
developments.
A quality builder will know manufacturer recommendations for fasteners and connectors to be used with treated wood and electrical barriers that will significantly reduce
the potential for panel corrosion NFBA members follow this code of ethics, and may optionally participate in an accreditation program in which they demonstrate commitment
84

85

Post-frame Advantage Handbook

to safety, education and customer satisfaction.
Many NFBA Active Builder members provide design-build and turnkey solutions.
NFBA Design Professional members specialize in post-frame engineering and/or design.
NFBA Supplier members provide specialized products for the post-frame building market.

National Frame Building Association

lending agency representation for an evaluation.”
Getting bids from several contractors is usually recommended. Ask builders about
warranty; is it offered by the builder or by the makers of the various building materials?
Find out exactly what the warranty covers, including the structure and exterior cladding that may be maintenance-free such as paint, UV coatings and corrosion protection

On the NFBA Web site - www.nfba.org - you can search for a post-frame builder, supplier or design professional in your local area. If you are interested specifically in commercial post-frame contractors, please visit www.postframeadvantage.org.

for cladding and fasteners. There may be differences in quality and methods of application that will affect how long your new building maintains its rich color.
Make sure your contractor is familiar with local building codes, says Harman. Most
of them will be, but you need to check. Ask your insurance agent and local code officials
what standards the building must meet, such as wind and snow loads.

NFBA Accredited Post-Frame Builder Program

To recognize those companies that go the “extra mile” to ensure customer satisfaction, the
Board of Directors of the National Frame Buildings Association established the Accredited

The Best Value

Post-Frame Builder Program.

Post-frame buildings are usually the least expensive type of building to erect; however,

The Accredited Post-Frame Builder Program publicly recognizes and honors those post-

that does not mean they are “cheap,” or a poor investment. Quality post-frame buildings

frame contractors who meet a select number of requirements, and have documented their

are a superior investment, when compared to other building types. You can get a post-

commitment in three key areas of corporate responsibility:

frame building that is as good as or better than other types of buildings that meet the
same needs at a higher cost.

•

Ethical business practices

Unless your goal is to erect the cheapest building possible, be wary of the lowest bid.

•

Safety

Not all post-frame buildings are of equal quality and durability. Some unethical builders

•

Education and training

may erect post-frame buildings using incorrect materials, poor workmanship or sub-standard components. Even with upgrades in material and quality of construction, postframe will almost always beat out every other building type available in terms of price.

Select an Experienced Builder

A little more money invested for quality may provide a substantial return in long-term

Any building’s value and durability are governed by the quality of materials. Builders

value.

should be responsible for the quality of materials they use, as well as workmanship.
“Getting the best structure for your money comes down to picking the right builder and

Quality of components and experience are always important. The best materials and
know-how will provide the best long-term value for a building.

communicating effectively,” says Iowa State University professor Jay Harman.
Before you select a builder, make sure you know what features you want. “Look at
other buildings and talk to the owners,” , Harman advises. “Mistakes often don’t show up
until someone uses a structure for a while.”
“Look for a contractor who specializes in the kind of building you are constructing,”
says Harman. “When you have a list of several contractors, you might want to ask your
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Appendix A
A Checklist for Design

Excerpts from Structural Design – Who’s Responsibility Is It? by Tim Royer, P.E.
Post-frame buildings are code conforming when structurally designed to meet the building code. This structural design is based upon accepted engineering practice that has
been thoroughly researched and documented. This article will also review the minimum
standards that are required to be part of a set of structural specifications for any building
design prior to being certified with an engineer’s stamp (seal, mark, etc.).
The National Frame Builders Association has published the “Post-Frame Building
Design Manual”, which brings together and references many of the national standards
that apply to the structural design of post-frame buildings. It is my recommendation that
any designer who is certifying a post-frame building design be well familiar with all of the
standards that are included in this manual. Specifically unique to post-frame buildings
are the footings, which should be designed following the American Society of Agricultural and Biological Engineers (ASABE, formerly ASAE) standards EP486 “Shallow Post
Foundation Design” and EP484 “Diaphragm Design of Metal-Clad, Post-Frame
Rectangular Buildings”. At the core of any wood-frame building design is “National
88
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Design Specifications for Wood Construction,” published by the American Forest and

3. Bottom Chord Live

___ psf

Paper Association, which establishes the standards for structural sizing of members and

4. Bottom Chord Dead

___ psf

connections in wood frame buildings. Associations such as the Wood Truss Council of

E. Snow Loads:

America, Truss Plate Institute, Southern Pine Inspection Bureau, APA – The Engineered

1. Ground Snow (Pg)

___ psf

Wood Association, and many other groups publish standards that are referenced by the

2. Flat Roof Snow (Pf)

___ psf

building code for the structural design of wood frame members and systems for post-

3. Snow Exposure Factor (Ce)

___ psf

frame buildings.

4. Snow Load Importance Factor (I) ___ psf

An engineer has liberty to include whatever he deems necessary to convey the results

5. Unbalanced Snow

of his structural calculations in a building blueprint. However, there is a minimum

a) Windward roof ___ psf

amount of information that should be included in a structural plan. Many states have

b) Leeward roof

minimum requirements for structural plans. The Pennsylvania Uniform Construction

___ psf

F. Wind Load

Code provides a “UCC Plan Review Checklist” Form UCC-2. This checklist includes a

1. Basic Wind Speed (V)

section referring to structural plans with 19 items to be included, if applicable, in a struc-

2. Wind Load Importance Factor (I) ___

tural plan. Other states have similar checklists included in their state building codes.

3. Wind Exposure Category

In addition to including this minimum information in a structural plan, Table 1 is a
sample outline of post-frame building design data that may assist post-frame engineers.

___ mph
___

G. Equipment Load:
1. Fire Suppression Systems
2. Lights, Heaters, HVAC units

Table 1. Suggested Outline for Gathering Post-Frame Building Design Data

I. Structural Loading

1. Equivalent Fluid Density (EFD)

A. Determine Governing Code: IBC 2003, ASCE 7, etc.

___ pcf

I. Earthquake Design Data: (analysis based on equivalent lateral force procedure)

1. Use Group Classification

1. Spectral Response Acceleration at 1 sec, S

2. Type of Construction

2. Spectral Response Acceleration at short periods, S

B. Dead Loads:

J. Seismic Use Group

1. Roof

___ psf

1. Occupancy Importance Factor, I

2. Floor

___ psf

2. Site Class

3. Other ___ psf

K. Basic Structural System

C. Live Loads:

1. Light Framed Walls with Shear Panels

1. Roof (see also Snow Loads) ___ psf

2. Response Modification Factor (R)

2. Floor ___ psf

3. Deflection Amplification Factor (Cd)

3. Other ___ psf

L. Structural Calculations

D. Truss Loads:

90

H. Stored Material Loads:

1. Loads and Load Combinations Used

1. Top Chord Live

___ psf

2. Top Chord Dead

___ psf

2. Load Paths Used to Resist Forces from Applied Loads and/or Load Combinations
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3. Methodology Used to Determine Adequacy of the Components Specified

2. Applied Building Live Loads

4. Stiffness of Components and Systems

3. Applied Building Dead Loads

5. Main Frame Member Design

G. Depth

a) Truss

1. Embedment

b) Posts

2. Below Frost Line

c) Foundations

3. Building Height

d) Diaphragm
e) Connections
6. Secondary Member Design

H. Re-Rod Mat Reinforcement (typically used to reduce the thickness of the footing)
1. Size
2. Grade

a) Girts

3. Placement of Rod

b) Purlins

4. Field Ability to Place Mat at the Proper Location

c) Connections
d) Sheathing Loaded Perpendicular to Plane
7. Bracing
a) Load that the Brace will Carry
b) Load Path for the Brace System
c) Stability of the Bracing Components
M. Structural Analysis for Other Items

III. Columns*
A. Spacing - Examples: 8’, 9’, 10’, 12’
B. Type of Column - Examples: Solid Sawn, Nail Laminated, Glue Laminated, Nail
& Glue Laminated, Concrete Base
C. Size - Examples: 4x6, 6x6, 3-ply 2x6, 4-ply 2x6, 3-ply 2x8, 4-ply 2x8
D. Species & Grade of Lumber - Examples: SYP, MSR, #1, #2, Select Structural

1. Floor System Design

E. Treatment Levels - Examples: .40 Pcf, .60 Pcf, .80 Pcf

2. Window and Door Framing

F. Treatment Use Group - Examples: Ground Contact (4A), Fresh Water/Ground

3. Large Door Headers
4. Roof, Wall, and Ceiling Coverings (If they are part of the diaphragm system
or transfer-applied load to the secondary or main framing)

Embedment (4B), Permanent Wood Foundation/Severe Environments (4C)
G. Type of Treatment - Examples: ACQ, Copper Azole, CCA
H. Length of Treatment - Examples: for Laminated Columns, 6’, 7’ or Full Column
Treatment

II. Footings

I. Fabrication Requirements, for Field-Fabricated Columns

A. Compaction & Leveling of Footing Sub Grade after Footing Holes are Augured

1. Fastener Type

B. Type of Concrete to Use based on Structural Load Application & Current Tem-

2. Fastener Size

perature.

3. Fastener Spacing

C. Slump

J. Column Uplift Anchors - Examples: Treated Blocks, Tie Clips to Footings, etc.

D. PSI

K. Column Embedment - Examples: 4’ Deep, 5’ Deep

E. Mixture

*Design Note: Not all solid-sawn and laminated columns are equal to each other

F. Size, Based on:
1. Soil Bearing Capacity
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A. Size - Examples: 2x4, 2x6, 2x8

Source: Western Lumber Product Use Manual 5-01

B. Spacing - Examples: 16”, 24”, 36”

The fiber stress values, along with other design values, are used to deter-

C. Species & Grade - Examples: #2 Spruce Pine Fir, #2 Southern Yellow Pine

mine what the 2x12 will support.

D. Connection Requirements
VI. Bearing Blocks

1. Nails
a) Size - Example: Shank Diameter and Length
b) Type - Examples: Ring Shank, Spiral Shank, Common

A. Used for Additional Connection Fasteners when there is Not Enough Space in
the Supports (Truss Carriers) for the Total Number of Required Fasteners

c) Quantity & Location

B. Blocks, Width of Column, Placed Below Supports (truss carriers)

d) Coating - Approved Hot-Dipped Galvanized or Stainless Steel (if in

C. Species and Grade Requirements

treated wood)

D. Length Requirements of Bearing Block
E. Connection Requirements

V. Supports (Truss Carriers)
A. Size - Examples: 2x6, 2x8, 2x10, 2x12, LVL

1. Quantity of Fasteners
2. Type of Fasteners

B. Species & Grade - Examples: Select Structural Hem Fir, #1 Southern Yellow Pine
C. Quantity - Examples: 2, 3, 4, 5, 6 Members
D. Connection Requirements of Members (connection to column, connection to
each other)
1. Nails

A. Loads
1. Top Chord Live Load (Snow)
a) Formula from ASCE 7 to Determine Top Chord Live Load

a) Size - Example: Shank Diameter and Length

(1) Pf=0.7CeCtIPg

b) Type - Examples: Ring Shank, Spiral Shank

(2) Ce=Exposure Factor

c) Quantity & Location

(3) Ct=Thermal Factor

d) Coating - Approved Hot-Dipped Galvanized or Stainless Steel (if in

(4) I=Importance Factor

treated wood)
2. Bolts

(5) Pg=Ground Snow
b) Slope Factor (Cs)

a) Size

c) Unbalanced Loads (windward, leeward)

b) Hardness

d) Step Roof Condition (if applicable)

c) Quantity & Location

e) Top Chord Pitch - Examples: 4/12, 5/12, etc.

d) Coating - Approved Hot-Dipped Galvanized or Stainless Steel (if in
treated wood)
e) Note: Not all the Same Size Dimensional Lumber is Equal
(1) Base Design Value for 2x12 #2 Doug Fir Larch - Fb=900
(2) Base Design Value for 2x12 Select Structural Hem Fir - Fb=1400
Fb = Allowable Extreme Fiber Stress in Bending
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VII. Roof Trusses

2. Top Chord Dead Load
a) Roofing Material
b) Roof Top Equipment
3. Bottom Chord Live Load
a) Attic Storage Loads, if applicable
4. Bottom Chord Dead Load
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VIII.

Roof Purlins (if required)

b) Lights

A. Size of Material - Examples: 2x4, 2x6, 2x8

c) Mechanical Equipment

B. Spacing - Examples: 16”,19.2”, 24”

d) Ceiling Insulation
B. Additional Design Factors & Loads

1. Configuration
2. Flat

1. Centers - Examples: 2’, 4’, 8, etc.

3. On Edge

2. Bearing Width at Heel

4. In Hangers (Note: If hangers are required, specify type of hanger)

3. Bottom Chord & Web Lateral Bracing Location (provided by truss fabricator)
C. Permanent Truss Bracing & Connections (designed by building designer)

C. Species & Grade - Examples: #2 Spruce Pine Fir, #1 Southern Yellow Pine
D. Connection Requirements

1. Truss X-Bracing

a) Size - Examples: Shank Diameter and Length

2. Wind Bracing

b) Type - Examples: Ring Shank, Spiral Shank

3. Connection Requirements of Bracing (by building designer)

c) Quantity & Location

4. Truss Connection Requirements for Uplift (truss print will show uplift reac-

d) Fasteners Required for Hangers

tions)
a) Anchored to Column, Direct Bearing on Column at Bearing Wall
b) Anchored to Truss Supports (Carriers) by Using:

IX. Permanent Building Bracing
A. Wall Bracing

(1) Tie Down Blocks

1. Corner

(2) Steel Anchor Clips

2. Mid-Point (depending on building length, may require additional sets of

(3) Steel Straps
c) Bolts & Nails

bracing)
B. Roof Bracing (coordinate with truss design)

(1) Type – Examples: Hardened Bolts, Ring Shank or Spiral Shank Nails

1. End

(2) Size of Fasteners

2. Mid-Point (depending on building length, may require additional sets of

(3) Quantity of Fasteners
D. Equipment Loads

bracing)
C. Material

1. Concentrated Loads on Top or Bottom Chords

1. Pre-Punched Galvanized Steel Banding

2. Location of Equipment Loads

2. Dimensional Lumber

E. Transferring Loads
1. Transferring the Roof Loads & the Equipment Loads:

D. Connection Requirements
1. Size - Examples: 10d, 16d

a) To the Truss Supports (Carriers)

2. Type - Examples: Ring Shank, Spiral Shank

b) To the Columns

3. Quantity & Location

c) To the Footings

4. Fasteners Required for Pre-Punched Galvanized Steel Banding

d) To the Connections & Fasteners of Each Component

E. Diaphragm Design
1. Exterior Walls & Roof
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2. Wood Structural Panel Sheathing, Metal Panels
3. Fastener Requirements
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2. Size, Species & Grade of Material
B. Connection & Fastener Requirements
C. Elevation of Windows

X. Door Headers

D. Transition Requirements from Siding to Window

A. Bearing Wall Headers
1. Glue-Laminated Beams

XIII. Walk Doors

2. Stack Dimensional Lumber

A. Manufacture or Equal

3. LVL (Laminated Veneer Lumber)

B. Size - Examples: 30/68, 60/68

4. Size, Species & Grade of Material

C. Type - Examples: Economy, Thermo Break, Heavy Duty, Fire Rated

5. Connection & Fastener Requirements

D. Hardware Set

a) To Columns

1. Locksets

b) Field-Fabricated, Stacked Dimensional Material

2. Closers

B. Non-Bearing Wall Headers
1. Dimensional Lumber

3. Dead Bolts
4. Kick Plates

a) Size - Examples: 2x6, 2x8, 2x10, 2x12

5. Panic Bars

b) Species & Grade of Material

6. Etc.

c) Connection & Fastener Requirements
XI. Door Framing
A. Overhead & Track (Slider) Doors

E. Door Windows - Examples: Half, Full, 9-Lite, Narrow
XIV. Siding (Exterior Finish)
A. Steel (Metal Panel)

1. Side Jambs, Back Jambs

B. Manufacture

2. Using Jambs as a Bearing Member of Door Header (if applicable)

C. Panel Profile

B. Walk Doors

D. Gauge

1. Vertical Framing

E. Yield Strength, Ultimate Strength, or Both

2. Column

F. Paint System

3. Header

G. Trims

C. Above Components
1. Size, Species & Grade of Material
2. Connection & Fastener Requirements

1. Hemmed, Exposed Edges
2. Soffit-Vented or Smooth, Aluminum or Steel
H. Other Options
1. Brick Wainscot

XII. Window Framing
A. Framing Requirements
1. Headers, Sills, Jambs
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2. EFIS
3. Wood
4. Vinyl Siding
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5. Many more
I. Connection & Fastener Requirements of Siding Components (usually provided by
siding manufacturer)
J. Barrier between Metal Panel Siding and Treated Framing Components (Examples:
Ice & Water Shield, Vycor Plus, Vycor Deck Protector)

National Frame Building Association

G. Thresholds, if applicable (pipe for overhead & angle for slider doors)
H. Sealers & Curing Compounds
I. Control & Expansion Joints
J. Door Apron
1. Size
2. Thickness

XV. Roofing

3. Thickened Edges

A. Steel (Metal Panel)
B. Manufacture

XVII. Other Items to Consider in the Building Design:

C. Panel Profile

A. Interior Partition Walls, Framing, Insulation, Wall Finish

D. Gauge

B. Interior Doors, Size, Type (Fire & Finish), Swings, Hardware, etc.

E. Yield Strength, Ultimate Strength, or Both

C. Equipment & Fixture Blocking

F. Paint System

D. Interior Windows, Size, Type of Glass, etc.

G. Trims

E. Interior Furnishings, Cabinets, etc.

1. Hemmed Exposed Edges

F. Fire-Rated Assemblies for Walls & Ceilings (as required)

2. Soffit-Vented or Smooth, Aluminum or Steel

G. Temporary Construction Bracing

H. Shingles
1. Manufacturer
2. Shingle Model - Examples: 3-in-1, Architectural
I. Underlayment - Examples: 15# Felt, 30# Felt, Roofers Select, Ice & Water Shield
J. Roof Decking - Examples: OSB, Plywood, Insulated Structural Panel

XVIII. For All Framing Members
A. Determine Size and Quantity of Nails Based on Species of Lumber and Reaction
Loads that Each Nail Must Support
B. Placement of Fasteners

1. Thickness-1/2”, 5/8”, ¾”, etc.
K. Spacer Clips (if required)

The outline in Table 1 represents only an example of the information to be included in

L. Connection & Fastener Requirements of Roofing Components (usually provided

an engineer’s plans and specifications prior to certifying a plan. The outline is not intend-

by material manufacturer)

ed to be a definitive and prescriptive requirement for design, but a guideline for making
designs and specifications that are as complete and accurate as possible. Each structural

XVI.

Concrete Floor
A. Mix Specifications

to applying a seal. There are many design standards and tools available that apply to

B. Slump

structural engineering in general and for specific use with post-frame building design.

C. Thickness
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engineer must decide what information will be included in plans and specifications prior

Post-frame buildings are complex three dimensional (plane frames and diaphragms

D. Air Entrained

perpendicular to the plane frame) structures requiring in depth structural analysis that

E. Reinforcement (welded wire, fiber mesh, etc.)

relies on competent engineering. Proper and complete structural analysis will provide

F. Rodent Walls (depth & thickness)

the information required for the “Suggested Outline for Gathering Post-Frame Building
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Design Data” given in Table 1.
A complete building design also will often require engineering calculations

Tim Royer is President of Timber Tech Engineering, Inc., and serves on the NFBA

other than structural ones. The thermal insulation, ventilation, heating/cooling, moisture

Editorial Review Committee. Special recognition goes to Doug Thomsen for his work on

removal (vapor barriers and drain paths), electrical, and plumbing systems all will impact

Table 1, “Suggested Outline for Gathering Post-Frame Building Design Data.” This article

functionality of the building. These systems may require that the design engineer(s)

originally appeared in the June 2006 issue of NFBA’s official post-frame industry publica-

ensure that differently-designed systems do not compromise one another. For instance,

tion, Frame Building News magazine. To start your free subscription to Frame Building

some types of roof insulation may maintain the thermal integrity of the roof system, but

News, visit www.framebuildingnews.com.

detract from the strength and stiffness of the roof diaphragm.
Table 1, “Suggested Outline for Gathering Post-Frame Building Design Data,” is
not intended as an infallible or exhaustive list of requirements for all post-frame designs.

NOTE: A model guide specification in three-part format is available from
www.nfba.org

The ingenuity and creativity of design professionals today and in the future will cause
incessant evolution of engineering practices. The performance-oriented design process
allows post-frame to be competitive and even preferred over other types of construction
that tend to be prescriptive in nature. Engineers should remain free to develop new ways
to solve problems (designs), and to use analysis tools that show that the solution created
is sound from both a scientific and engineering perspective. The table is only intended to
provide ideas for engineers to consider when approaching post-frame design. Therefore,
the table should not be construed by any party to be a prescriptive pronouncement of an
approval process or mandatory requirements for engineering any post-frame building.

In order to ensure “advancement and betterment of human welfare” we must ALL
insist that complete engineering be performed prior to providing professional certification for any project. While every item on the sample outline in Table 1 may not
apply to each specific project and some projects will require engineering not listed,
ALL projects require the highest level of professional conduct from both engineers
and builders alike.
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Appendix B
Required Engineering Calculations for Post-Frame Buildings

1. Frame Analysis
• A complete frame analysis for each post-frame of differing design or design loads
must be included.
• A truss cannot be designed separately of the posts to which it is attached when
(1) the load combination includes wind or other lateral forces, and/or (2) the
post-to-truss connections are capable of transferring moment between the truss
and posts, and/or (3) kneebraces are used.
• All critical load combinations must be checked. This includes overturning load
combinations.
• Post-to-truss connections must be shown to meet all load combinations. Because
the direction of connection loading changes with changes in load combinations,
different load combinations may control different aspects of post-to-truss connection design.
2. Diaphragm Design
• Where diaphragm action is relied on to distribute loads, the strength of all
diaphragms, shearwalls, diaphragm-to-shearwall connections, and shearwall
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anchorage systems must be shown to exceed imposed loads.
• Where applicable, diaphragm design of metal-clad wood-frame rectangular
buildings should be in accordance with the latest version of ASAE EP484.
3. Foundations
• Calculations must be included that show that the foundation system can adequately resist all downward, uplift, and lateral loads to which it is subjected.
• Where applicable, embedded post foundation design should be in accordance
with the latest version of ASAE EP486.
4. Endwall Loadings
• Calculations must be included that show the building can resist critical load
combinations with the primary wind direction parallel to the ridge (i.e., perpendicular to the post-frames).
5. Secondary Framing
• A complete analysis for each girt and purlin of differing design (i.e., load, size,
span, grade, support condition, etc.) must be provided unless it is clear from a
previous analysis that the component can adequately resist design loads (e.g. if
a 2- by-4-inch purlin is shown to be adequate, there is no need to check a 2- by
6-inch purlin if all other design variables remain unchanged).
• Each different mechanical connection type must be shown to meet both lateral
and withdrawal loading requirements.
NOTE: Complete information on how to properly engineer a post-frame building is
covered in the Post-Frame Building Design Manual, which may be purchased from the
online store at www.nfba.org.
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Appendix C
Post-Frame Design-Related Documents

From the National Frame Building Association (NFBA) - www.nfba.org
•

“Spotlight on Architecture: Post-Frame Buildings” Video

•

Fire Test Manual

•

1996 Diaphragm Test Kit

•

Post-Frame Building Design Manual

•

Post-Frame “Beautiful Buildings Brochure”

•

Framing Tolerances Standard

•

Metal Panel & Trim Installation Tolerances Standard

From the American Society of Agricultural and Biological Engineers (ASABE) - www.
asabe.org
•

EP484.2 Diaphragm Design of Metal-Clad, Wood-Framed Rectangular Buildings

•

EP558 Load Test for Metal-Clad, Wood-Framed Diaphragms

•

EP559 Design Requirements, and Bending Properties for Mechanically Laminated
Post
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•

EP486.1 Shallow Post Foundation Design

•

Paper #01-4012 Uplift Resistance of Post Foundations
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From the American Society of Civil Engineers (ASCE) – www.asce.org
•

Minimum Design Loads for Buildings and Other Structures, ASCE/SEI 7

From the American Wood Council (AWC) – www.awc.org
•

National Design Specification (NDS) for Wood Construction

•

DCA5 – Post-Frame Buildings

From the American Wood Protection Association (AWPA) – www.awpa.com
•

AWPA U-1 Use Category System: User Specification For Treated Wood

From the International Building Code (IBC) – www.iccsafe.org
•

Section 2306.1 (Allowable Stress Design)

From Wood Truss Council of America (WTCA) - www.woodtruss.com
•

BCSI-B1 Guide for Handling, Installing and Bracing of Metal Plate Connected
Wood Trusses

•

BCSI-B2 Truss Installation & Temporary Bracing

•

BCSI-B3 Web Member Permanent Bracing/Web Reinforcement

•

BCSI-B4 Construction Loading

•

BCSI-B5 Truss Damage, Jobsite Modifications & Installation Errors

•

BCSI-B6 Gable End Frame Bracing

•

BCSI-B7 Temporary & Permanent Bracing for Parallel Chord Trusses

•

BCSI-B9 Multi-Ply Girders

•

BCSI-B10 Post-frame Truss Installation & Bracing

•

BCSI-B11 Fall Protection & Wood Trusses

•

ANSI/TPI 1-2002 National Design Standard for Metal Plate Connected Wood
Truss Construction (TPI 1)

•

1-03 Guide to Good Practice for Handling, Installing & Bracing of Metal Plate
Connected Wood Trusses
a) Commentary for Permanent Bracing of Metal Plate Connected Wood Trusses
b) Informational Series of Documents Titled “Truss Technology in Building”
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providing the service and repair parts which he or she may need.
6. I shall dedicate myself to the promotion of professionalism within my industry, and I shall work diligently to build and perpetuate continuing consumer faith
and trust in the National Frame Building Association builders.
7. I shall faithfully stand behind the work I perform and the products I sell
in accordance with manufacturers’ recommendations and warranty. I shall, in
good faith, furnish to the proper building authorities all certifications which are
required of me, regarding professional or structural engineering and loading
standards.
8. I shall encourage my fellow employees, my fellow members of the National
Frame Building Association, and my colleagues to adhere to this Code
of Ethics.
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