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n recent years, there has been 
increased interest in constructing 
post-frame buildings that feature 
wood posts attached to embedded 

concrete piers. This interest has been 
largely spurred by the 
marketing and fabri-
cation of buildings 
featuring concrete 
piers sold under the 
trade name of Perma-
Column (figure 1). 
Although Perma-
Columns are precast 
products, concrete 
piers also can be cast-
in-place as was done during the 2001 
construction of the post-frame building 
we used to conduct diaphragm action 
studies in Lester Prairie, Minn. (figure 2). 

While slightly more costly than 
embedded wood post foundations, con-
crete piers offer many advantages over 
embedded wood posts and slab-on-grade 
foundations that builders may not have 
considered.  After reading the following 
information on concrete piers and the 
sidebar that follows, it will be apparent 
that use of concrete piers decreases the 
environmental impact of post-frame 
buildings, thus making a green building 
system even greener.

Advantage of concrete piers over 
embedded wood posts
When it comes to concrete piers, the 
question foremost in a builder’s mind is 
why substitute concrete for a preserva-
tive-treated wood post when it is gener-
ally more difficult and costly to transport 
and install concrete components, and to 
attach other components to concrete? In 
answer to this question, I offer the follow-
ing seven, largely-interrelated reasons.

1. Durability. Many end users have 

more confidence in the long-term dura-
bility of a concrete foundation than they 
do in a preservative-treated wood founda-
tion. This is largely due to the poor perfor-
mance of many solid-sawn posts that were 
not adequately preservative-treated for 
ground contact. It is important to note 
that to date, I am unaware of any docu-
mented failures of mechanically-laminat-
ed wood posts that have been properly 
CCA-treated for ground contact.

2. Reduced availability and/or high-
er cost of CCA-treated lumber. CCA is 
composed of the oxides of chromium, 
copper, and arsenic. Stating that arsenic is 
a known human carcinogen and that it is 
in the public’s best interest to reduce lev-
els of potential exposure to arsenic, the 
Environmental Protection Agency 
banned manufacturers from treating 
wood with CCA for most residential uses 
effective December 31, 2003 (EPA, 2005). 

While posts for agricultural and com-
mercial buildings can still be CCA-
treated, the partial ban on CCA signifi-
cantly reduces the amount of wood that 
is CCA-treated, making it more difficult 
and expensive to obtain.

3. Corrosiveness of CCA alterna-
tives. Alternative treatments to CCA 
include Alkaline Copper Quat and 
Copper Azole. Like CCA, these alterna-
tive treatments rely on copper toxicity for 
effective protection from decay organ-
isms. Unlike CCA, they are not time-
tested and tend to leach more copper 
(Lebow, 2004; Townsend et al., 2003). 
The greater availability of dissolved cop-
per in these alternative treatments results 
in increased galvanic corrosion when 
metals less noble than copper (e.g., mag-
nesium, zinc, iron, steel, aluminum) are 
driven into or brought into direct surface 
contact with the treated wood.

4. Reduced use of preservative-
treated lumber. Where possible, engi-
neers try to eliminate preservative-treat-
ed lumber because it costs more than 
non-treated lumber, it generally requires 
use of more expensive, less-corrosive 
fasteners, and  preservative wood treat-
ments are pesticides which can make 
eventual disposal of preservative-treated 
wood problematic (Wilson, 1997). The 
cost of preservative treatment alone will 
drive engineers to use posts featuring 
treated wood spliced to untreated wood 
in an effort to save money for posts not 
requiring above ground treatment. Use 
of concrete piers in this situation elimi-
nates the treated wood altogether, as 
well as the additional assembly costs 
associated with joining treated to 
untreated dimension lumber.

5. Lumber length. Lumber becomes 
increasingly expensive (on a board foot 
basis) in longer lengths. Additionally, 
dimension lumber is not readily avail-
able in lengths longer than 20 feet. 
When concrete piers are used, the over-
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all length of the wood post is generally 
shortened by 4 to 7 feet. This means 
engineers are using shorter, less expen-
sive lumber to obtain the same building 
heights, and also can build structures 
with 20-foot eave heights using 
unspliced sidewall posts.

6. Ease of building disassembly. 
Agricultural and commercial buildings 
have a relatively short functional design 
life. It is therefore beneficial to be able to 
easily disassemble building components 
for use in a more functional structure. 
This is much easier to accomplish when 
wood posts are attached to concrete piers.

7. Recycling. Reuse of lumber treated 
with a particular preservative is largely 
dictated by restrictions placed on its use 
after it has been on the market for several 
years. For example, it is not possible to 
reuse lumber treated with pentachloro-

phenol in buildings because of restric-
tions placed on its use in 1984. Some 
researchers have suggested that the devel-
opment of good organic-based preserva-
tive wood treatments may result in 
restricted use of all heavy-metal based 

preservatives, making products treated 
with CCA, ACQ, and ACC of little value 
in the future. If this is the case, anything 
that can be done to replace preservative-
treated wood with untreated wood may 
increase future value of a building.
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Advantage of concrete piers over slab-on-grade 
foundations
When an owner requests a post-frame building with a concrete 
floor, the builder generally has two options: erect the building 
with an embedded post/pier foundation system and then install 
the concrete floor as shown in figure 3a, or place the concrete 
floor first and then attach the wood posts to the concrete surface. 
When posts are placed on top of the slab, the slab edge must be 
thickened and reinforced with steel to handle transfer of post 
loads and to facilitate post attachment (figure 3b). Since this 
thickened and reinforced edge functions like a beam in distribut-
ing loads to the soil, it is referred to as a grade beam, and the 
entire slab becomes a slab-on-grade foundation. 

When selecting between concrete pier and slab-on-grade 
foundation systems, the following four advantages of concrete 
piers should be considered.

1. Total concrete cost. Based on typical grade beam and pier 
dimensions, the amount of concrete required to add a grade 
beam around a slab will generally exceed the total amount 
required for concrete piers. This is especially true with larger post 
spacings (e.g., 8, 10, and 12 feet) which translate into fewer build-
ing piers and less required concrete.

2. Construction flexibility. With concrete piers, the interior 
slab is placed after the building shell has been erected. This has 
two major advantages. First, concrete is much more likely to be 
protected during placement from wind, precipitation in all 
forms, and temperature extremes. This can translate into fewer 
unexpected scheduling delays, less need for costly heat and mois-
ture protection systems, and enhanced concrete surface finish, 
durability, and strength properties. Second, less preplanning is 
required for below slab installation of HVAC, plumbing and elec-
trical system components. In fact, no preplanning is required 
when the interior concrete slab is placed after HVAC, plumbing 
and electrical system installations have been completed.

3. Structural integrity. The probability of a foundation failure 
on an expansive clay soil is greatest for a stiffened slab-on-grade (a 
slab with a reinforced perimeter grade beam) and least for a build-
ing completely supported on piers (Green, 2005). Likewise, a build-
ing supported on concrete piers is much less likely to be plagued 
with frost heave problems than is a stiffened slab-on-grade.

4. Foundation reuse. Using a rather simple tripod and 
hydraulic cylinder, concrete piers can be withdrawn from the 
soil and reused in another building at a completely different 
location. Practically speaking, the only way to reuse a grade 
beam foundation is to rebuild on top of it.

Concrete pier design
Concrete pier design begins with a structural analysis that pro-
vides the shear force, axial force, and bending moment at the 
top of the piers. These forces are largely influenced by the bend-
ing (i.e., rotational) stiffness of the concrete pier-to-wood post 
connection. Most steel brackets used by the post-frame industry 
to attach wood posts to cast-in-place concrete are treated as pin 
connections in design because of the lack of bending stiffness of 

the steel bracket-to-concrete connection, the steel bracket-to-
wood post connection, and/or the steel bracket itself. When 
concrete-to-wood post connections lack bending stiffness, the 
building designer must rely upon diaphragm action and/or on 
rigid column-to-truss connections to help handle horizontal 
components of applied structural loads. Note that the concrete 
pier-to-wood post connections of the Lester Prairie test build-
ing (figure 2) were purposely designed to behave as pins so that 
diaphragm action could be more effectively evaluated.

Once design loads for a concrete pier have been determined, 
the pier cross-sectional dimensions and the amount and location 
of steel reinforcing can be determined in accordance with ACI 
318 Building Code Requirements for Structural Concrete (ACI, 
2005). Calculation of embedment depth can be done in accor-
dance with ANSI/ASABE Engineering Practice (EP) 486.1 Shallow 
Post Foundation Design (ASABE, 2005). Although the EP was 
largely developed for embedded wood posts, the practice also 
applies to other embedded post materials. EP Section 3.1.1, which 
defines “post,” specifically states that “Posts include members of 
any material with assigned structural properties such as solid or 
laminated wood, steel, or concrete.” The fact that the EP applies 
to concrete piers makes sense since soil will not react differently 
to posts/piers of similar shape, size and flexural stiffness.

Cast-in-place concrete piers
Examples of cast-in-place concrete piers are shown in figures 4a 
and 4b. These figures show respectively, a concrete pier poured 
separately of, and simultaneously with, a concrete footing.

Cast-in-place piers are typically formed with single-use, 
spirally-wound paper tubes. These forms are frequently referred 
to as concrete forming tubes, concrete construction tubes, or by 
a manufacturers’ trademarked name (Sonotube, Smurfit, Essex 
Tubes, Formatube, Opt-T-Tube, Quiktube, Crescent Tube). 
Tubes up to 4 feet in diameter and 20 feet long are available.  
Nominally 8- and 12-inch diameter tubes are generally stocked 
locally and retail for approximately $1.50/foot and $2/foot, 
respectively. Note that several tubes are nested for shipping (i.e., 
tubes are slid inside other tubes), and thus are available in a 
variety of diameters close to the nominal size.

Simultaneously pouring piers and footings saves considerable 
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time and is facilitated with special iso-
lated footing forms. Three companies 
currently manufacture and market such 
forms as shown in Figure 5. The first 
patented was TubeBase produced by 
Sound Footings LLC which is owned by 
DEW Construction Corp. of Williston, 
Vermont (Wells, 1987). Ten years later 
the Bigfoot Systems Footing Form pro-
duced by F&S Manufacturing Inc., 
Martins Point, Nova Scotia (Swinimer, 
1998) and the Redibase Forming System 
by Redibase Inc., Fulford, Quebec 
(Croghan, 1998) were patented. 
Suggested retail prices for a 24-inch 
TubeBase, Bigfoot Systems Footing 
Form, and Redibase Forming System 
are $18, $21, and $11, respectively. 
Construction tubes are attached to the 
Redibase Forming System with duct 
tape, and to the TubeBase and Bigfoot 
Systems Footing Forms with screws.

Figure 6 shows another forming 
system for cast-in-place piers — the 
one-piece Footing Tube patented and 
sold by Brent Cliff of Fredericton, New 
Brunswick (Cliff, 2001). Three differ-
ent Footing Tube sizes are available: a 
6-inch deck tube, an 8-inch footing 
tube, and a 10/12-inch footing tube. 
The 6-inch deck tube has an overall 
length of 54 inches, top diameter of 6 
inches, and inside base diameter of 14 
inches. The 8-inch footing tube is 62 
inches long with an 8-inch top diame-
ter and 22-inch inside base diameter. 
The 10/12-inch footing tube has a 
2-inch top ring that is 10 inches in 
diameter. When this top ring is cut off, 
the remaining tube is 62 inches long 

with a 12-inch top diameter and 
22-inch inside base diameter. The 
6-inch deck and 8- and 10/12-inch 
footing tubes hold 2.3 feet3, 4.8 feet3 
and 8.5 feet3 of concrete, respectively, 
and have a manufacturer’s suggested 
retail price of $35, $41.5, and $46, 
respectively.

A cast-in-place alternative to the 
piers shown in figures 4 and 6 is to 
auger a hole equal in width to the 
required footing diameter, and then fill 
it with concrete. Although this elimi-
nates much of the formwork, the result-
ing soil-concrete interface makes it 
more susceptible to frost heave, and 
such piers can end up costing more 
than systems featuring special forms. 
For example, at $80 per cubic yard, total 
concrete cost is around $47 for a 5-foot 
long pier that is poured into a hole with 
an effective average diameter of 24 
inches (see Table 1). Replacing this with 
a system utilizing a 12-inch diameter 
construction tube and 24-inch diame-
ter Redibase Forming System (the base 
holds 1.65 feet3 of concrete) cost slight-
ly less than $34. The cost advantage of 
using footing forms (over pouring 
directly into an augered hole) increases 
with increases in hole depth, required 
footing diameter and/or concrete cost.

There are many different ways to 
attach a post/column to a concrete 
pier.  One option for wood posts is to 
attach them to steel bars cast vertically 
in the pier (figure 4a). A more conven-
tional option is to rely on anchor bolts 
cast in the concrete (figure 4b) or 
drilled into the concrete (figure 2). 
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TABlE 1: ConCRETE CosT PER FooT oF TUBE

FigURE 5

FigURE 6

FigURE 7

Tube  
diameter
(inches)

Tube volume
(cubic yards  

per foot)

Concrete cost, dollars per foot
Concrete cost, dollars per cubic yard

70 80 90

 8 .013 .90 1.03 1.16
 12 .029 2.04 2.33 2.62
 16 .052 3.62 4.14 4.65
 20 .081 5.66 6.46 7.27
 24 .116 8.14 9.31 10.47
 28 .158 11.09 12.67 14.25
 32 .207 14.48 16.55 18.62
 36 .262 18.33 20.94 23.56
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FigURE 8

Alternatively, a steel column can be welded to a horizontal steel 
plate that has been cast into the top of the pier.

Precast concrete piers
A precast concrete pier is any pier that has been cast in a location 
other than its final location. Consequently, a pier fabricated on-
site would be considered a precast pier if it is moved into a post-
hole after significant curing has taken place.

As previously noted, recent interest in concrete piers is largely due 
to construction of numerous post-frame buildings with Perma-
Columns (figure 1) — a rectangular precast concrete pier developed 
and patented by Perma Column Inc. of Ossian, Ind. (Meyer and 
Stoller, 2005). The schematic in figure 7 shows the four continuous 
steel reinforcing bars which are part of every Perma-Column. Figure 
8 shows the five different sized piers the company currently pro-
duces at each of its four U.S. manufacturing locations. Typical pric-
ing for the PC6300, PC6400, PC8300, and PC8400 are $59, $68, $85, 
and $89, respectively. Note that Perma-Columns are a little bit wider 
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but equal in width to the wood post/column 
they support. Engineering design properties 
for the concrete base and steel connector are 
available from www.permacolumn.com.

Precast vs. cast-in-place 
Precasting of piers would appear to have 
the following advantages over casting piers 
in-place.

1. Concrete quality. Precasting is 
almost always done in a dedicated batch-
ing plant where it is easier to control con-
crete ingredients and the conditions under 
which the ingredients are mixed and then 
consolidated into forms. Placement of 
reinforcing is also more easily monitored 
in a plant setting, and concrete can be ide-
ally cured in special humidified chambers.  

2. Handling fresh concrete. Precasting 
eliminates handling of ready-mix concrete 
on the jobsite. This eliminates the need for 
concrete placement tools and the water 
needed to clean them. It should be noted 
that concrete pier placement requires few 

tools (and hence cleaning water) if the 
concrete ready-mix delivery truck can 
directly place concrete in all formwork.

3. Construction delays. Workers must 
wait for cast-in-place concrete piers to cure 
before proceeding with building shell 
assembly. Additionally, adverse weather 
conditions can delay concrete placement. 
On occasion, field personnel are left wait-
ing for concrete delivery because they have 
finished their forming and other prepara-
tion work well before scheduled delivery 
and have nothing left to do, and/or the 
delivery is late.

4. Post preassembly. Irregardless of 
the type of pier used, the wood post/col-
umn must be attached to the pier at some 
point. In the case of precast piers, this 
attachment can be made before piers are 
inserted into post holes (i.e., the entire 
post can be preassembled). This results in 
a post installation that is essentially no dif-
ferent than that for an all-wood assembly. 
Manufacturers often opt to do this preas-

sembly in the factory where adverse 
weather is never a factor and special fix-
tures can be utilized to obtain quick and 
accurate assembly. 

5. On-site labor. Installation of cast-in-
place piers requires that concrete forms and 
steel reinforcing be carefully installed and 
fixtured in place, and that elevation of pier 
tops be established prior to concrete place-
ment. More difficult and time-consuming is 
the fixturing of any post/column anchors 
that are to be installed in the fresh concrete. 
For this reason, designers may opt to drill-in 
anchors after concrete has cured. Drilling-in 
anchors also takes time, and using them 
places more restrictions on design since it is 
very difficult to achieve much of a moment 
resisting connection with them.

Cast-in-place piers would appear to 
have the following advantages over precast 
piers.

1. Uniformity of contact. Cast-in-
place concrete conforms to soil and what-
ever else it is cast against. This translates 



into good, uniform contact between soil 
and footing, and between footing and 
pier in situations where they are poured 
separately. Conversely, precast piers are 
typically used with precast footings, and 
good uniform contact between a precast 
footing and the soil requires that the soil 
surface be flat prior to footing placement. 
Additionally, if the precast footing is not 
level, the precast pier will only make line 
or point contact with the footing. 
Obtaining a flat and level surface for pre-
cast footing placement is much easier 
with the use of a posthole bottom leveler 
(Bohnhoff, 2005).

2. Height Adjustment. The top eleva-
tion of cast-in-place piers is controlled by 
striking off the surface to its desired height 
during concrete placement. The top eleva-
tion of a fixed-length precast pier can only 
be controlled by controlling footing eleva-
tion. The latter is not difficult, but adds 
slightly to the time required to place foot-
ings. During recent construction of a post-
frame building, I used a posthole bottom 
leveler with an attached laser level receiver 
to level the bottom of postholes to a pre-
determined elevation. I then compacted 
the soil, installed the precast footings, and 
used the laser level to measure the installed 

depth of each footing. These measure-
ments revealed a standard deviation on 
final elevation of only 0.35 inches.

The ultimate choice as to whether to 
use precast or cast-in-place concrete 
piers will typically come down to overall 
cost. There is typically less uncertainty 
in the pricing of precast pier systems 
since there are fewer unknowns relating 
to on-site installation. Each system 
requires the storage, handling and trans-
portation to the jobsite of components 
(precast piers in one case; formwork, 
steel reinforcing, and anchors in the 
other). On-site labor is measurably 
greater for cast-in-place piers. Cost for 
site delivered concrete will depend on 
location and quantity needed. Note that 
the typical pier does not require that 
much concrete, and thus for smaller 
buildings you will generally be required 
to pay an additional delivery fee.

Conclusions
Although concrete piers may be more 
expensive than embedded wood post 
foundations, they have advantages over 
their embedded wood counterparts, and 
these advantages become increasingly 
important with time. Based on total cost, 

construction flexibility, structural integri-
ty, and component reuse, a concrete pier 
foundation system with an isolated con-
crete slab would appear to be a better 
option than a slab-on-grade foundation 
system. Design of precast and cast-in-
place concrete piers is a very straightfor-
ward process that can be accomplished 
using common engineering design speci-
fications and procedures.

Construction of cast-in-place piers has 
been enhanced by the broad availability of 
round, cardboard forming tubes, and the 
manufacture of special isolated footing 
forms which attach directly to cardboard 
tubes. These isolated footing forms enable 
quick fabrication of a concrete post with a 
bell-shaped bottom for increased bearing 
capacity and uplift resistance. Precast 
piers have several advantages over cast-
in-place concrete piers. It is important 
to account for these factors during any 
economic/feasibility analysis comparing 
the two systems.  ■

Dave Bohnhoff is a professor in the 
UW-Madison’s biological systems engi-
neering department. For a complete list 
of references used to compile these stories, 
visit www.framebuildingnews.com.
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By David R. Bohnhoff
There are many definitions for “green 

building.” My own concise definition is that 
green building is the conservation of natural 
resources in building construction and oper-
ation. More specifically, it is the minimal 
consumption of non-renewable natural 
resources, depleted energy resources, land, 
water, and other materials. it is also build-
ing construction and operation that mini-
mizes atmospheric emissions having nega-
tive environmental impacts, minimizes dis-
charges of harmful liquid effluents and solid 
wastes, and minimizes negative impacts on 
site ecosystems.

lCA (life cycle assessment or life cycle 
analysis) is an integrated “cradle to grave” 
approach used to assess the environmental 
performance of products and services. in the-
ory, by conducting an lCA on every compo-
nent in a building and on the processes 
involved in building construction, an lCA of 
the building can be obtained which shows 
the true greenness of the building. in reality, 

conducting an lCA of a building is a daunt-
ing task given the fact that an lCA on a sin-
gle component involves a tremendous 
amount of data collection and generally, 
numerous assumptions. The complexity of an 
lCA becomes apparent when one realizes 
that an lCA must be conducted on each 
piece of equipment, material, storage/manu-
facturing facility involved in the entire process 
— from initial tree planting, to eventual lum-
ber disposal. Each lCA requires calculation of 
numerous environmental impacts (natural 
resource consumption, energy sources, gas 
emissions, liquid/solid waste streams) and 
decisions regarding the relative environmental 
costs of each impact.

lCAs aside, i believe that among “useful” 
structures, you won’t find a building system 
that is greener than the typical post-frame 
building. You’ll come to this conclusion by 
simply looking at the square foot cost per 
useful life of the structure, and the type of 
materials used in the structure. “square foot 
cost per useful life” is a number that simulta-

neously reflects the durability of the structure, 
and the quantity and cost of materials used 
in its construction. The shell of a no-frills, 
5,000-square foot, metal-clad, post-frame 
agricultural machinery storage building that 
will last 40 years without any real mainte-
nance can be built for as low as $5 per 
square foot. This equates to $0.125 per 
square foot per year — a price that is difficult 
to beat. This low rate is directly attributable 
to the minimal amount of inexpensive mate-
rials that are used to fabricate what is a rela-
tively durable structure. This in turn can be 
attributed to the fact that the typical metal-
clad, wood post-frame building system is 
among the most structurally-efficient framing 
systems of its size in the world.

When it comes to being green, the 
amount of material you use matters. When 
you double the amount of material in a struc-
ture, you are approximately doubling the 
total environmental impact of that structure 
from an lCA perspective. For this same rea-
son, making a building larger than it needs to 
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be is not green, regardless of efficient material use. To this end, i would 
argue that the vast majority of homes built today are not truly green. i 
come to this conclusion by looking at the Census Bureau data showing 
that from 1973 to 2004, the average single-family home size increased 
almost 40 percent, from 1,660 to 2,350 square feet. During this same 
period, the average household size dropped 14 percent from 2.97 to 
2.56 people. Another interesting statistic is that from 1973 to 2004, the 
percentage of single-family homes built with four or more bedrooms 
increased from 23.4 to 37.4 percent — a 60 percent increase! During 
the same time period, the percentage of U.s. households with five or 
more individuals dropped from 17.4 to 10.7 percent. How many of 
these four-plus bedroom homes are structures in excess of 4,000 square 
feet with an occupancy of two?

While minimal material use and durability are key characteristics of a 
green building, a building is far from green if the durable materials 
being used are non-renewable and/or are someway harmful to the envi-
ronment. Based on a list of “What Makes a Product green?” compiled 
by Alex Wilson (2005), one could conclude that with one exception — 
that being heavy-metal based, preservative-treated lumber — all materi-
als used in a typical post-frame building are green. From an environ-
mental perspective, the main concern with preservative-treated lumber 
is with its eventual disposal. When it comes to disposing of CCA-treated 
wood, there are currently no acceptable alternatives to landfilling 
(Wilson, 1997). in this respect, some preservative-treated lumber would 
fall under the material category of a monstrous hybrid (McDonough 
and Braungart, 2002) — a product that is neither a biological nutrient 
(can be consumed by soil microorganisms and other animals) nor a 
technical nutrient (a material that can be reused without downcycling 
into a less valuable, and eventually unusable material).

in the majority of post-frame buildings, preservative-treated lumber is 
only used/required for embedded wood posts and skirtboards. 
Alternatives to preservative-treated lumber for these applications include 
concrete piers or concrete slab-on-grade foundations in place of 
embedded wood posts, and plastic, wood-plastic composites, galva-
nized steel, or decay-resistant wood members in place of treated wood 
skirtboards. With respect to the latter, wood species with exceptionally 
high decay resistance include black locust, red mulberry, orange osage 
and pacific yew. Those with high decay resistance include; old growth 
baldcypress, catalpa, cedars, black cherry, chestnut, Arizona cypress, 
junipers, mesquite, oak (bur, chestnut, gambel, oregon white, post, 
white), old growth redwood, sassafras, and black walnut (FPl, 1999).

While the utilitarian appearance of some post-frame buildings may 

not be attractive, it is their utilitarian nature that makes them one of 
the greenest building systems on the planet. it is important to realize 
that every time we add a building feature for purely aesthetic rea-
sons, we are not being environmentally friendly. Thus, while my per-
sonal preference is for post-frame buildings with the style and attrac-
tiveness of the Taj Mahal, i also appreciate the more simplistic post-
frame buildings on farmsteads across America as they have played a 
major role in keeping our countryside truly “green.”   ■
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