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NOW MORE THAN EVER
YOUR SUCCESS IS OUR SUCCESS.
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“] was amazed at the way ShopNet performed just the way it was supposed to. This is
very unusual for a piece of software. We did a time study and we saw a 30% increase

in productivity. I’d like to keep ShopNet® a secret!”
Shane Morris — Designer/IT
HD Building Systems, Franklin, Indiana

For reader service, go to www.shemag.info/mitek.htm

©2009 MiTek® ALL RIGHTS RESERVED.

From software to equipment, MiTek is dedicated to helping our customers succeed. Here’s what a few
of them have to say about how working with MiTek has helped their businesses:

SHOPNET®

“The thing we like the
most about ShopNet® was
moving from stacks and

stacks of paper to nothing
— no paper at all. In the
past, if | had to change

an opening in a panel

| had to pull all the paperwork from the shop floor,
change the opening, resubmit the drawing, insert it
in the stack of paper and take it back to the floor. |
actually had to shut down production to make the
change in the opening. Now | just make the change
in ShopNet and it is seamlessly inserted into the
production for the day. No shutting down of the line.”

Shane Morris — Designer/IT
HD Building Systems, Franklin, Indiana

s - s === | “Overall MBA® has been

| = very well accepted by
everyone here. Itis a

core application, and

we would not consider
running the business
without it. As the business

has grown, we have moved to electronic storage of
our information and MBA has played a large part in
making this possible. We use Lean Manufacturing
not only in our plant but also in our offices, and MBA
has helped us by centralizing our information.”

Mike Boulet — Owner
Mainely Trusses, Fairfield, Maine

FOR MORE SUCCESS STORIES VISIT
WWW.MII.COM/YOURSUCCESS

CONNECTOR & BRACING PRODUCTS

VIRTEK® LASER PROJECTION

“We were amazed at how
easy the MiTek software
tied into the Virtek laser
projection system. The
lasers, along with the
MiTek software, helped

improve the productivity on our shop floor.

| love their customer service — if we have a problem,
we call up MiTek and it is taken care of.”

Mike Kaufman — Manager
Truss Systems, Sunnyside, WA

PLANX™ RETROFIT

“MiTek presented multiple
options and we worked
directly with their customer
service department to
arrive at a system that

suited us. The customer
service technicians were very knowledgeable and the
system has worked far better than we ever expected.
| would say we average at least triple the board foot
production per man-hour with the PLANX system.

| would definitely recommend the PLANX system to
other component manufacturers.”

Tom Lambertz — Director of Truss Operations
Roberts & Dybdahl, Des Moines, IA

The very best support to get
your equipment purchase up,

MiTek

MACHINERY

ASSURANCE

running and productive.

PROGRAM www.mii.com/mitekassurance

SOFTWARE
EQUIPMENT

MiTek

Questions? Call today for answers: 800.325.8075 www.mii.com

ENGINEERING SERVICES
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What to unlearn and learn
to succeed in the wall
panel business

QO The wall panel business is completely
different than trusses and has a learn-
ing curve.

0 Before you start a panel operation, talk to
panel manufacturers for specific tips.

0 Make sure you compare the cost of labor
for stick framed walls in your market to
your own labor and overhead costs.

January/February 2010

Tales of Living in the Stick Frame
Zone of America

by Steven Spradlin

g live in an area of the country that is mostly stick framed. We always seem to
run into issues with framers. They want the same amount of money to stick
frame a roof as they want to set trusses. We felt like the only way to make any head-
way into our market was to offer the labor on the jobs and become the framer. The
best method to solve our issues was to offer the complete frame package including
labor. Of course, being in the manufacturing business led us to the conclusion that
we should build wall panels.

This type of business model is not for everyone though. The market for wall panels
can be large, but it is hard to convert. It is a completely different business that
requires component manufacturers to unlearn some things and to learn a large
amount of new things. Since we've been through the “unlearning” process already,
I thought I'd offer tips for those of you who are thinking about doing wall panels.

1. Go, See, Talk

The first thing I did was research. I even traveled to several panel plants outside
of my market to see what they were doing and what they had to say. I strongly
recommend this because it can give you some affordable common sense advice. It
can also save you from wasting time on mistakes early on...lessons that can be very
costly when you're starting up. In your quest, you may learn things you don't want
to do. I learned it would be best for us to start a small, simple operation instead of
aspiring immediately to a huge operation with all the bells and whistles.

2. Lock Up Your Checkbook

One of my favorite pieces of advice is this: When a component manufacturer gets
into the panel business he needs to lock his checkbook up. In my area, stick framing
prices run from $1.35 to $2.25/sq ft on a simple house. It is hard to sell panels when
site labor is this cheap. Plant labor for panels runs $0.25 to $0.35 per sq ft (rough
guess). You cannot afford to tack on the dreaded overhead to this cost of labor. If
you invest in equipment and buildings you have to save the money on the labor to
pay for it. We can only sell panels for 25 cents per sq ft on a good day. Hence my
suggestion to put the checkbook on lockdown. But here’s the way I look at it. We
can build panels for little or no margin and convert stick framed roofs to trusses.
Most of us know how to make money on trusses. If you get people buying the
complete package, there are opportunities for profit.

3. Keeping Plant Operations Simple

Today's advances in wall panel equipment are huge! The saws cut and lay out plates
while optimizing waste at a very high production rate. Panel lines are built to accom-
modate these higher production rates. They are something to behold. But when we
started, we built panels on top of wood tables with hand held nail guns until we
couldn’t make enough to keep up with demand. Then we built another wood table to
double our production. For saw equipment we started with a $700 compound miter pull
saw. We replace it about once a year. Our set-up isn't fancy, but it works for us!

4. To Sheath or Not to Sheath?
Sheathing wall panels? In my area it is worth $.10 per sq ft if you can get it out of

the framer. This amounts to around $0.80/linear foot on an 8’ tall wall. Sheathing
Continued on page 8
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The Future of Framing
SBCA Board of Directors

Editor’s Message
Continued from page 7

New Wall Panel
Products from SBCA

Two new products from SBCA’s Cold-Formed Steel Council (CFSC) feature
wall panel safety tips for installation. Both products can be ordered at www.sbc
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MASENGILL MACHINERY CO.

Production Machinery Specialists Since 1963

walls in your plant cuts production capacity in half or doubles
your labor costs, however you choose to look at it. If the
framer can do it for less than we can (labor, overhead, profit),
then I say by all means knock yourself out! You may have

New ¢ Used * Refurbished * Reconditioned

Over 50,000 sq. ft. warehouse filled with equipment to meet your needs:

2 -ADT Wall Panel Lines

1 - Alpine 4x2 Web-
PRO(2006)

2 - Alpine Finish Rollers
(14' & 15'6")

1 - Alpine Speed Roll TW
Floortruss Machine

5 - AS| Stretch Roller Bed
Trailers

1- ASI Roller Bed Trailer

2 - Clary 329 Short Cutters Il

1 - Holtec TransCut Il

1 - Hundegger SC-1 (2004)

1 - Jager TTS Auto Stacker

2 - Klaisler RolSplice

2 - Klaisler G2450 Floor
Gantry w/Auto-Stackers

5 - Klaisler Powered Out-
feed Roller Systems

2 - Koskovich Auto-OMNI, 5
Heads with Ink Jet Printer

2 - Mango Tech Automated
Wall Extruder (2006)

30- Material Handling
Carts(Steel)

2 - Monet FWA 500

2 - Monet B500 Component
Saws

2 - Pacific Automation Auto 8's

2 - Pacific Automation 5
Strand Live Decks

4 - Pacific Automation
Auto-Roll 14TR

1 - Pacific Automation
Auto-Roll 14' capacity

2 - Pacific Automation 125'
J-Slot Gantry Lines
with Koskovich Jet-Set

Automation Hardware

1 - Pacific Automation Floor
Gantry w/Auto-Stacker

1 - Paslode Sub Component
Nailer

1 - Robbins Valley Set Shaper

1 - Robbins 7 Station
Lumber Carousel

1 - Speedcut MetraCut
w/Mango Automation

1 - Speedcut EWC Web Saw

1 - Spida RA Saw with Hain
Measuring Unit

1-TCT Model 1150 Lineal
Saw (2005)

1-TCT Model 1150 Lineal
Saw (2006)

1 - Virtek I-Joist Processing
(VIP) System (2006)

1002 Buffalo Trail » Morristown, TN 37814
Office: (888)USE-WOOQD (873-9663)
Fax: (423)586-0483
info@masengills.com

IntelliBuild

From the designer...

PlantNet

already guessed that we don't sheath walls in our plant. The
panels are lighter and easier to handle, and just in case things
aren't perfect they are easier to modify on site if they aren'’t
sheathed.

But every market is different so keep your options open.
Unsheathed walls can cause some shipping issues with roller
trailers with its uneven surface or a supporting surface at 3’
on center. It also takes longer to plumb and line a building if
the panels are not sheathed.

Good luck if you are attempting to get a wall panel business
off the ground. Even after six years building walls, framers
around here still want the same amount of money to frame a
job with or without panels. Ah, the joys of living in the stick
frame zone of America. SBC

SBC Magazine encourages the participation of its readers in developing
content for future issues. Do you have an article idea for a future issue
or a topic that you would like to see covered? Email your thoughts and
ideas to editor@sbcmag.info.

Equipment

to the factory.

to the plant manager...

Intelligent Building Systems offers everything you need to design, track and build wall panels.
Our revolutionary IntelliBuild design software works hand in hand with
PlantNet production software to drive IBS equipment in your plant.
Communication throughout the entire manufacturing process has never been easier.

866-204-8046 www.intelbuildsys.com

is a division of

Intelligent Building Systems =)

ITW Building Components Group (9 Building Synergy ® www.itwbcg.com

For reader service, go to www.shcmag.info/ibs.htm
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Wall Panel and Hoisting
Strap Inspection and Use
Requirements applies to
wood and cold-formed steel
wall hoisting practices. The
document encourages the
use of straps when lifting
panels by crane.

A

kGuide for Handling & Installing Cold-Formed Steel Wall Panels depicts
guidelines for safe installation of steel panels. It contains step-by-step storage,
handling, installation, loading and altering procedures. Its colorful pictures and
graphics show how to handle the panels safely. Translated in English and Spanish,
it comes in an 11x17 folded or flat sheet with a blank back side. SBC

- clarification on SBCRI graphic: —

Several readers have asked about a graphic on page 21 of the November issue. The
article introduced a new device, called “WB,” that accurately measures web member
forces in SBCRI. The last page of the article shows sample data from a test using WB,
including a picture of one truss tested and the resulting reactions. The graphic and reac-
tions represent just one truss in a system of five. While the data and reactions listed are
correct, we acknowledge that taken out of context, they appear to be inaccurate. We will
provide further clarification about the graphic in a follow-up article at a later date.

www.shcmag.info 9
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— Here’s an example. — AETD

A specific truss application calls for an 18” deep truss. A 12” deep truss assembly was O Ortunities
Installing Insulation in Truss Fire tested and passes the 1-hr. fire endurance requirement, with 5/8” Type X gypsum directly pp
. attached to the bottom chord and 5/8” plywood directly attached to the top chord. The C | M
Endurance Assemblies resulting plenum space for this assembly is 12”.We plan to apply the rating from the 12" Ome n any
tested assembly to the truss with a depth of 18”. S]Zes
[ ]
by SBCA Staff If insulation is to be added to this hypothetical 18” assembly without diminishing its fire .
] o ] o endurance, consideration must be given to the following points: Whatever your opporltunlty, wecan
ome tested fire endurance assemblies include insulation in the assembly; custom-build the equipment that will
others do not. The question of whether insulation can be added to a par- « Pursuant to Underwriters Laboratories’ Fire Resistance Directory,? increasing the depth help you meet it. Whether it's a 16’
Rules of thumb for if and ticular assembly can be tricky. Follow these tips to figure it out. of an assembly does not adversely affect its fire endurance rating. In fact, increasing the sheathing station or a 70’ squaring table
hen insulati be added depth may actually enhance performance through better heat dissipation properties, and like the one we recently shippedtoa
when inst ation can be adde Question through reduced chord stresses resulting from a larger moment of inertia for the truss Ca”fd.'f” %Ia:thCustrom'dequﬁmner;t t? fit
in a fire-rated assembly. I have been asked to add insulation in a floor-ceiling or roof-ceiling fire-rated section. ?/nogue:fliccigncsiez tf)ersai:ygirparoléjcct:r
assembly that h'as otherwise been tested without it. Can I do this? And why would - The addition of insulation must be kept as far away as possible from the surface of the competitive. In tight markets where you
someone want it? gypsum, so that it does not speed up the hydration process unduly, and so that the addi- nged to look at everythulng, the answers
tional weight of the insulation will not cause a premature collapse. will be in the small details that add up to
Answer g P P controlling your costs.
Reasons to add insulation could be for temperature control or sound Therefore, it is logical to assume that insulation can be added to this truss fire endurance . . '
dampening. To make a rational assessment of this modification, you assembly since the depth of the assembly has increased to 18”; the extra 6” of space can be The;e mach/ner Weril cqstc;)m_bu;lt to.ﬂt
ﬁ( must look at the properties of the insulation and the impact that its filled with insulation. This insulation would be attached 12” above the gypsum membrane. S SRS S U U U TS
e : : ) This maintains the original test plenum depth and is a conservative approach. + Wall Framers
placement inside the assembly will have on the fire endurance perfor
- Telescoping arms for
mance of the assembly. A argument could be made for the allowance of insulation within the 12” free plenum space, ﬁ:&z’: “fv”eff"ghf
Zﬂ _ o _ but this should be dealt with on a case by case basis, since the final performance of the xsfc[{i;igesmstotrip
The effect of 1nsglat1op is to ;educe the flow of cold air to heated ‘spaces assembly is dependant on the insulation density, the type of gypsum used, the stresses ~ Pop up skate conveyors
Minimum ?  and vice versa. Since insulation restricts the flow of heat, its addition to developed in the chords of the trusses, etc. It is wise to obtain professional engineering 2L s cacy wall transir
a fire endurance assembly can create heat build-up problems. The insu- assistance in situations like this. ~ L+ Combination Table -
Truss depth ; s
‘rame, square
P lation will retard heat movement and may also reduce the open space & = shTe7mg one tablef
i 3 - lelescoping arms ror
e (i.e., plenum) that was available for heat dissipation during the original p Variablo wal height )
: test. Because of this, it is likely that the protective gypsum layer will Truss Tochneiony STEEL COMPONENTS f;;s;,zg,eov;f,/é;:f;ﬁwty
' ' S heat up more quickly resulting in an increased rate of hydration. This W [CONSTRUCTION| o ool bridae ke
Figure 1. Example of Insulation Installation while Maintaining the - 1) 1054 10 an earlier failure of the gypsum and consequent failure of Fire Rated Cold-Formed Steel Truss Assemblies + Single or Dual Tool Beam
Minimum Tested Truss Depth above the Gypsum Board. ) 1 Fien fmsixtanca Asisc Tross Avssbims A et . Sheathing Bridges
the fire endurance assembly. B SIS, En - 24 or 246 capability
™ - i i s AR T — 1 | B | S - Staple or nail options,

optional edge stitcher

- Manual or optional

The single most critical element in the fire endurance performance of cold-formed
powered tool bridge drive

steel and wood truss assemblies is the gypsum board, but there are ways insulation
may be added to assemblies without affecting the gypsum board.

e, e e | sl . AL | B ey
a e By ey o bt et bl

2 ey 8 I i et o5 g S
B T
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Following are some observations about the problem:

« Since insulation will retard the flow of heat through it, incorporation of insulation i e
in a rated assembly must be kept as far away from the gypsum surface as pos-

sible. This will minimize the heat build-up that causes premature hydration.

b
[ ey = Ry 4 p—
- - e

- Since the plenum cavity helps to dissipate the heat as it passes through the gyp- PRy o
sum membrane, maintaining a plenum space that is greater than or equal to that T A e
of the tested assembly is critical to the field assembly's performance in a fire.
_ — "ol Beam and Dus To & Bettom Nl ok t 6. ual)
00) Ul Ul W
Therefore, to incorporate insulation into a tested assembly, an equivalent or greater ) . ’ b
_ lenum space should be maintained and the insulation must be placed as far awa SBCA offers two documents that list all the fire-rated cold-formed steel and wood truss J—
? b ; bl F' 1 Y assemblies that are currently available. It should be noted that certain assemblies from ; » IMMOVAREES e
0 Gypsum board is the most critical ele- rom the gypsum surface as possible (see Figure 1). Underwriters Laboratories and Gypsum Association allow the addition of any depth of insu- W
ment in the fire endurance performance As a general rule of thumb, it is allowable to add insulation to an assembly provided that lation at any location in the tested truss assembly as long as another layer of gypsum (of the PANELS Pl_us 3
of cold-formed steel and wood truss | the depth of the truss is increased by the depth of the insulation and that the insulation same type as specified in the tested assembly) is installed at the ceiling. Wall Framing Made Simple
assemblies. is maintained at the maximum distance possible from the gypsum surface. SBC For Infor R
: : : 1 Metal Plate Connected Wood Truss Handbook, 3rd Edition, Section 17: Fire Performance of Trusses. 866.726.7587 or www.panplus.com
O When adding insulation to a tested | 7,002 westion for this column, call the SBCA technical department at 608/274-4849 or email www.sheindustry. com/fire. php
assembly, plan for an equivalent or great- technicalga@sbcmag.info For reader service, go to www.sbcmag.info/panelsplus.htm
er plenum space. T 22009 UL Fire Resistance Directory: General information on fire resistance ratings (BXRH)
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Bu i Id i “ ver the last couple of years my company has done a lot of research on the
g best way to build a wall panel business. We saw an opportunity to provide

of these would

another value-added product to our customers and wanted to make sure we learned
as much as possible about building them. In my research, I've seen a lot of walls
framed in the field. Based on what I've seen, I believe that a very high percentage

not pass a comprehensive code review. I am writing this article so

that the same could not be said for your wall panels.

Points You
Should Know

by Steve Kennedy

How would you answer these questions: Are you building your wall panels per the
prescriptive requirements of the building code? Who in your operation is responsible
for the details and what would happen if the building department red tags a wall

panel as not meeting the code requirements?

The details for framing walls in the International Residential Code (IRC) are not always
very clear and even when they are clear they may not be followed. One needs to be
cautious when detailing wall panels to ensure they meet not only the requirements of
the customer but also the building code.

Common Questions
Here are five specific panel manufacturing items that are commonly skipped over
or misunderstood.

Header \ Girder Truse W
\

1. Do you know how many jack studs are required under a
6' window header on an exterior wall or how many full

\ Py
x

(king) studs are needed?

2. What about nailing? What on-center spacing is required
if it’s part of the braced wall line?

3. Do you know if that particular wall is part of the braced
wall line?

4. Let's say the plans call out the braced wall lines or shear
walls and specify 2" on center for the edge and 12" in the
field using 10d nails. Do the nails your company uses in
walls meet this? What is a 10d nail today?

5. How many studs should be placed under your girder
trusses, and if this is questioned do you have backup
information to provide to the building department?

This article will point you in the right direction on some of
these questions to help keep you building to code.

You should already have a copy of the IRC or local codes and the Wood Frame
Construction Manual (WFCM) in your reference library, especially if you're building
walls. The IRC prescriptive requirements for wall framing have been a subject of intense
scrutiny and revision since the 2003 version of the IRC. The 2009 version is by far the

%
\
Critical Stud
Jack stud A
L~ King (Full) $tud
W
—_—
WINDOW OPENING
TABLE R502.5(1)
GIRDER SPANS* AND HEADER SPANS*FOR EXTERIOR BEARING WALLS
{ spans for Douglas fir-larch, hem-fir, southern pine and spruce-pine-fir" and
required number of jack studs)
GROUND SNOW LOAD (psf)®
30 50
GIRDERS AND | : ] ) Building width® (feet)
HEADERS | | =» | 3% | 20 | # | M
| SUPPORTING | SIZE  |Span| NJ*  Span | NJ% | Span | NJ' |Span | MNJY | Span | NJ* | Span
22%4 | 36| 1 | 32 | 1 |240| 1 |32 | 1 | 28 | 1 | 28
224 | 55| 1 | 48 | 1 | 42 | 1 |48 | 1 | 41 | 1 | 38
| 22x |10 1 [ 511 2 |54 | 2 [511| 2 | 52 | 2 | 47
22«10 | 86| 2 | 73 | 2 | 66| 2 |73 | 2 | 63 | 2 | &7
| 22«12 |pa| 2z |85 | 2 76| 2 |85 | 2 | 73 | 2 | &6
Roofandceing | 32%8 |84 | 1 | 75 | 1 | 68 | 1 | 75| 1 | 65 | 2 | 58
| 32«0 (106 1 |91 |2 |82 | 2 |91 | 2 | 710 | 2 | 70
3242 (122| 2 | 107 | 2 |95 | 2 |17 | 2 | 92 | 2 | 82
| “4ze |s2| 1 |84 |1 | 78| 1 | 84| 1 | 75 | 1 | &8
| az«0 (118 1 |06 | 1 | 85| 2 |16 1 | 81 | 2 | &2
| aze1z (14| 1 |12z | 2 |1011] 2 | 122 | 2 | W07 | 2 | 95

Table 1. Partial view of Table R502.5. For the full table as well as WFCM
table 3.22F, go to the Support Docs for this issue at www.sbecmag.info.
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best version to date, so it is worthwhile to get a copy (as well as
the one your local jurisdiction is using). The WFCM is a referenced
standard in IRC and has much more detail as well as tables to
make your job easier. You can get these through International Code
Council’'s (ICC) and American Wood Council's (AWC) websites.

! OJack studs

Jack studs are installed to support the gravity loads carried by
the header. The number of jack studs required can be found
in IRC-06 Table R502.5(1) (see Table 1) or a similar table can
be found in the WFCM table 3.22F. I suggest reviewing these
tables and possibly making a more specific table with criteria
that fits your area to make it easier for the technicians in your
department.

www.shcmag.info

BEARING WALLS NONBEARING WALLS lots of changes over the past several
Laterally wha-n supporti;'\g «ne;n sup:i;xil“gg when supporﬁn.'\g Maximum spacing Laterally COde CyCleS and buﬂdlng departments
unsupported stud  roof and ceiling one floor, roof two floors, reof | when supporting unsupported stud . i
STUD SIZE height” only and ceiling and ceiling one floor only height* Maximum spacing are StaItH'lg to take note. If yOu e
(inches) (feet) i i i i (feet) {inches) .
2% 10 16 in an area that does not enforce
axd4 10 _ 2 [ 16 _ _ 2 14 _ 2 these requirements, it's only a mat-
3xd4 10 L} . 24 | 16 L} 14 | 24 ter of time until they will. You should
2x5 10 2 2| = 2 16 2 become familiar with the require-
2xhH 10 24 24 16 24 20 24 .
For SE 1 inch = 254 mm ments of IRC section R602.10 along
a E:::.Iclict’ut::"ht; distances between points of lateral support placed perpendicular to the plane of the wall. Increases in unsupported height are permitted where Wlth the connection tables R6023(1)
b. Shall not be used in exterior walls,

Table 2. Full view of Table R602.3(5) SIZE, HEIGHT AND SPACING OF WOOD STUDS?

eKing studs

King studs are installed to provide resistance to positive and
negative wind pressure loads applied to the area of wall in
which the opening (e.g., window or door) is located. The num-
ber of king studs that should be installed, however, is not as
clear. Table R602.3(5) in the IRC says max spacing of studs is
24" on center. You'll need to extrapolate this; that is, take the
number of full height studs that would have been placed within
the area of the wall where the opening occurs and move them
to each side. The WFCM Table 3.23C does this for you and
takes advantage of the header location which may reduce the
number of full-height studs required. (See Table 2 above.)

eBraced walls

The braced wall requirements of the IRC have undergone

The NEW VIKING
Combo-16

Framing & Sheathing on ONE Platform

Modular:

16" long or
60' long: we can
build the length

you need!

and make sure your panels are in con-
formance. Since we typically cannot
change wall lengths or window loca-
tions you should at least look out for where you're splicing the
sheathing and the nailing requirements along with any block-
ing requirements. View www.sbcindustry.com/wallpanels.php
for more information and resources about braced wall panels.

Continued on page 14

ICC Revisiting Braced Wall Requirements

This provision in the IRC may soon be changed in a way favorable to
component manufacturers. At the ICC Code Hearings in October, a
provision was approved to allow the vertical sheathing joints within
a braced wall panel to occur at the joint between two adjacent studs.
(The current requirement is that the joints must occur over a com-
mon stud.) The ICC will vote on this provision at its upcoming Final
Action Hearings in May 2010. Be sure to stay on top of these chang-

es so that when they do adopt them you know what is required.

» Manual Stops
e Stud Locators 16" and 24" 0
* Manual Frame Nailing

* Quick Disconnect Air Fitting
for Hand Tools

» Automated Sheathing Nailin
- Simple to Use Controls
- Tilt Nailing
- High Load Goil Capacity
- Infinite o/c spacing
* Quick Change Tool Mounts
* 2x4, 2x6, and 2x8 capable
* Programmable for Under an
Overhung Sheathing

Wall Panel Solutions T
Fit Your Business Nee

Viking Wall Panel Syste
800.328.3402
www.wallpanelassembly.com
info@vikingeng.com

Visit the new Viking Parts Store online at www.vikingpartstore.com. Be sure to check out our Deal of the Week!

For reader service, go to www.sbcmag.info/viking.htm
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-a;"§':n STRONG ¢ LIGHTWEIGHT « STABLE

Finnforest USA products out-performs
solid sawn lumber and offers:

+ High strength to depth ratios

+ Multiple span capabilities

+ Building Code approvals and OSHA compliance

AN EXCELLENT VALUE

Building a tradition of quality products

* LVL Attractive Beams & Headers

* LVL Structural Stair Stringer Blanks

+ LVL Specialty Plywood

* LVL Truss Chords (Alpine™ & MiTek® plate values)

* LVL 3-1/2" One-Piece Garage Door Headers

+ LVL Scaffold Plank & Other Industrial Applications

We produce thousands of products from wood...
The only limit is your imagination.

Finnforest USA
FI n n fO res Engineered Wood Division

www.finnforestus.com - 800/622-5850 - Fax: 586/296-8773

For reader service, go to www.sbcmag.info/finnforest.htm

Building Wall Panels...
Continued from page 13

All 10d nails are not created equal

The 2005 National Design Specification® for Wood Construction
(NDS), another great reference book that you should have
(can be purchased through the SBCA website at www.
sbcindustry.com/pubs), shows three nails classified as 10d: a
common 0.148" diameter by 3" long, a box 0.128" x 3", and a
sinker 0.120" x 2.875". If the print does not specifically call out
the diameter and lengths you will need to verify which nail
is needed. It's also a good idea to have conversion options
ready for the nails your guns will shoot. You will also want to
make sure the nails you are using, if not specified, meet the
minimum code requirements.

6 Critical Studs

The number of critical studs that should be under a girder
truss or other point loads is a column design issue that is best
answered by an engineer along with most of the questions
above. One prescriptive method that is commonly used is to
determine the column size (i.e., number of studs) based on the
crushing of the plate material. You would take the total load
of the girder or beam and divide it by the Fc-perp of the plate
material (335 psi for SPF-south is often used for conservatism).
Note that you need to check the bottom plate and the second
top plate if they are different species. This calculation will
give you the square inches of studs that are required to pre-

That's why we redesigned
our new SPHR stud-to-plate
connector to fit over the

%" sheathing typically used on
pre-manufactured walls. Now

you can get a high-capacity

connector for high wind areas

that can be installed in the f’
factory or on the jobsite after

the sheathing is on the wall.

Installation and inspection are easier and the
risk of damaging a hidden strap with sheathing
nails is eliminated. And the SPHR is available
for 4" or 6" wide walls and offers tested
performance without nailing into the sill plate.
Check out the latest from Simpson Strong-Tie,
because our products work where you do.

For more information, visit www.strongtie.com
or call (800) 999-5099.

 SIMPSON

®

For reader service, go to www.sbcmag.info/simpson.htm

PENNSYLVANIA LUMBERMENS MUTUAL
I NS URANCE C OMPANY

We’ve been protecting
businesses like yours
for over 100 years and

we're still growing strong.

At PLM, we understand that you need
an insurance company with property
and casualty insurance products and

services that you can trust.

For over 100 years, our experts have
been providing quality claims and risk
management services to the lumber,
woodworking and building material
industries. Remember, “you get what
you pay for.” We understand wood.
We know your business... because it’s
our business too.

If you’re looking for quality and
value from your insurance provider,
please contact the PLM Marketing
Department at 800.752.1895

or log onto www.plmins.com.

Yesterday, Today, Tomorrow...
grow knowing you’re covered

G

John K. Smith, CPCU
President and Chief Executive Officer

Pennsylvania Lumbermens
Mutual Insurance Company
One Commerce Square

2005 Market Street, Suite 1200
Philadelphia, PA 19103

SERVING CONTINENTAL UNITED STATES

For reader service, go to www.shcmag.info/pmlins.htm

vent the plate material from being crushed. Keep in mind that you cannot adjust
the Fc-perp for duration of load or repetitive member bending. This prescriptive
method also assumes that the built-up column is installed to support gravity loads
only and that lateral loads applied to the surface of the wall are resisted by the
standard full-height wall studs at the specified on-center spacing.

Staying informed will allow this fairly complex set of information to become less
complicated. It will ensure that you take full advantage of today’s code require-
ments, add value to your wall panel products, and assure you are in compliance
with the IRC requirements. SBC

Steve Kennedy has over twenly years of experience in the metal plate connected wood truss industry.
He has worked for several component manufacturers and plate suppliers. Steve has volunteered on
numerous SBCA committees. While studying to earn his engineering degree and the University of
Wisconsin, he worked closely with Professor Steve Cramer on truss related research projects.
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Asa family owned, full-service plate
supplier, Eagle Metal serves independent
truss manufacturers. For more than 20
years, we have provided component
manufacturers with quality connector
products, structural component software
and dependable, customer-first support.

Partner with us today.

Connector Products * Structural Component Software * Customer-First Support

eaglemetal.com - 1-800-521-3245
For reader service, go to www.shcmag.info/eagle.htm

New & Used Wall Panel
Cutting & Assembly
Systems Available

NEW Semi-Automated Wall Panel Cutting
& Assembly System ($126,900)

Mango Plate Marker ($17,789)

NEW
USED Sub-Component Nailers
(starting at $1,500)

USED Framing Tables (starting at $3,750)

USED Interior/Exterior Wall Panel Lines
(starting at $14,900)

\@ ASSERMAN & ASSOCIATES, INC.
7777744
800/382-0329 phone + 402/438-2524 fax
www.wasserman-associates.com

Not Comfortable with
Used Equipment?

Please consider the following:
+ Satisfaction Guaranteed—

if it's not right, we'll buy it back!
* Installation Services Available
* Leasing Available
+ Shipping Coordination Is Included

Please contact us to sell
your excess equipment!

For reader service, go to www.shcmag.info/wasserman.htm.
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- - ¢ g n the November issue, we updated you on the new WB4 device in SBCRI, ?
S, which is helping us evaluate and systematize BCSI temporary and perma- HOW D o Pulleys WO rk -
nent lateral restraint and diagonal bracing. The latest step in fine-tuning in situ

C truss assembly testing is ensuring that we know the load going into a given truss
) at a given location through a uniform distribution of applied loads. To do this, the

SBCRI team turned to a very basic theoretical means of applying a uniform load illustration 1 T illustration 2 I illustration 3 i
across multiple trusses: the pulley. e

‘| The Problem @ » @ » P @ »

What's unique about SBCRI is its capacity to test full scale component assemblies.

This means a given amount of force is applied to the assembly through devices
C (5 called actuators, and then load cells placed at certain points in the assembly record ‘ ‘

P u I IeVS U Se d tO and analyze how the trusses in the assembly react in response to those forces.
Tests performed on a five-truss assembly over the past few months made it clear that it @ »

C —-('

E n S U re K n OW n is important to have the ability to apply load at specific points, measure what the exact
A p p I i e d LO a d applied load is at each point, and determine how that load distributes itself through
web members monitored by WB4. To accomplish each of these things, the SBCRI team

& E\/e N Loa d needed a way to apply the same load across the assembly in an accurate manner that
D i St ri b u ti O n was easy to set up. So they set out to address the challenge to ensure the most accu-
rate load application possible. This led to the pulley load application concept.

by SBCRI staff The Approach
The team first researched previous truss tests that found a solution to the challenge
at hand. A thesis written by University of British Columbia PhD student Xiaobin
Song! addressed this very topic. The paper demonstrates tests on a single roof truss According to basic pulley statics theory, with a simple fixed pulley (illustration 1) the tension on the rope (P) is equal to the weight of the object
and a truss assembly (containing five trusses—similar to the assembly in SBCRI) that (W). By adding the movable pulley to the fixture (illustration 2), the tension (P) on the rope is reduced to one-half the weight. Theory further states
employed a system of pulleys to evenly distribute loads throughout the truss(es). that you reduce the tension on the rope by one-third by re-orienting the pulley/rope configuration (illustration 3).

SBCRI staff adopted Song’s pulley approach for its system of trusses. They installed
a pulley system by running cable between pulleys straddling each truss in the sys- CNC Linear Saws
tem (photos 1 and 2). The load was applied from one side of the system (photo 1). e Five-axis machines

e 7/8"x2"-67/8"x161/2" cross section
e EWP materials to 60"

According to the pulley theory, with one end of the cable solidly affixed to a bearing

point and the cable wrapped around two pulleys, the total load going into the system When you invest in machinery you require a return on your e Cut, mark and layout abilities
(the tension on the cable (P)) should have been twice the load being applied by the investment. Weinmann automated production solutions from Stiles e Route, drill and milling functions
actuator (see TMustration 1 in deebar)_ Four identi- Machinery deliver on that return with the promise of a sensible  One operator
cal pulley systems were installed at joints J2, J4, J6 investment. In today’s market, automated solutions are providing
; o anel and truss manufacturers the ability to remain competitive Robotic Material Handling
and J8, and load was applied at all four locations. b ue e Ay | e « Most efficient in the industry
with the flexibility to grow as their business requires. Stiles and . o 3 =
- ¢ Increase machine availability and
Flaws in the Theory Weinmann offer the proven machinery design and implementation operator output
The first tests using the pulley fixture yielded experience you expect from the leaders — a partnership that will e Automatically access 5-12 full bunks
unexpected results; they revealed a flaw in the quickly impact your bottom line and return on investment. Learn of raw materials
oV technol
theory Song had applied. The pulley arrangement more about how to employ the promise of sensible automation. acuum teehneiogy
did not allow the load to distribute evenly as the Wall Panel Automation

For more information, contact Michael Miller,
Director of Building Automation, at 616.698.7500
or mmiller@stilesmachinery.com or visit

theory suggests. The friction in the cable-pul- * Reduces labor 75%

ley system was too great. The tests indicated

Computer controlled consistency

Entry level through full automation

that the tension on the cable (P) was only 1.5 www.stilesmachinery.com. « Modular and upgradable
times the load exerted by the actuator onto the » Framing, nai, screw, route and
roof system. According to the theory (see inset), U@EINM ANN stacking solutions
the cable’s tension should have been twice the ” Stiles Software
load applied by the actuator. After investigat- e Manufacturing Execution System o
' ) (MES) stiles
ing the setup and test results, the team real-
. C . . e AVIA Projection System
ized that the load distribution resulting from s es -
- e Custom Applications
Photo 1. Photo 2. Continued on page 18 Your success is our business.
1 Stability and Reliability Analysis of Metal Plate Connected Wood Trusses Assemblies, Xiaobin Song, Faculty of Graduate Studies (Forestry), University of British
Columbia, Vancouver, March 2009. For reader service, go to www.sbcmag.info/stiles.htm
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Budget-Friendly Fee

It's a new year and
it's time for a new look!

Update your marketing
materials for 2010 with a
new |ogo and business cards!

Call 608-310-6723
today to get started!

Cost-effective, custom solutions

FOI’ your business needs.
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Pulleys...
Continued from page 16

the pulley and cable set-up was not
going to be theoretically uniform.

Reducing Friction. To cut down on the
amount of friction between the pulleys
and cable, the team reduced the number
of contact points and installed a steel
beam to distribute the load more evenly
(photo 3). The new arrangement used a
combination of fixed pulleys anchored to
the floor (photo 4), and movable pulleys
attached to long steel beams (photo 5).

The load or tension on the cable (P) is
applied by the actuator at the upper right
corner of Photo 3. The cable attached to
the pulleys and steel beam is fixed at
either end of the beam. Tension force is
applied to both pulleys by the floor pul-

www.shcmag.info

ley attached to the cable that originates
at the actuator (photo 6). Current tests
are focused on evaluating this arrange-
ment to ensure that the applied load
onto each truss is accurate.

Why These Tests Are Significant.
Perfecting the pulley fixture is critical to
the success of future industry testing in
SBCRI because it allows us to apply loads
with precision and know the magnitude of
the load at each applied load point. With
this information we now have a defined
approach to knowing loads applied to
specific points on individual trusses inside
the assembly and are beginning to under-
stand the load paths that take place
through the overall roof system.

Additionally, the pulley approach has
helped us understand the differential
stiffness of each truss within the system
by defining the variation in the load
applied at each load point. This means
we can also see how the stiffness of each
truss influences load distribution through
the entire assembly. This system gener-
ates data that will make modeling more
accurate because we know the exact
load applied at specific points on each
truss member or joint, the stiffness of
the assembly at those load application
points, and the resulting displacements
emanating from specific applied loads.

While small adjustments to the pulley
fixture and load application system will
be ongoing, the SBCRI team is confident
that this type of fixture will ultimately
be the long-term solution to accurate
applied load and understanding the
resulting load distribution. SBC
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@ Clark Industries, Inc.

Since 1967-Monett, Missouri

Interested in
manufacturing
your own posts &
columns?

(reate straight & true
fully-treated columns

3,4, &5 ply dlamping
capacity up to 40’long

Uses2x6,2x8,&2x10's

Easy to load & run
with a single operator

PLC controlled nailing
10-Ton hydraulic rams
straighten columns before
& during nailing sequence

Ejection & Stacking systems
available, please inquire

Call us toll-free @ 1-800-743-9727 or visit our web site @ www.clark-ind.com

For reader service, go to www.sbcmag.info/clark.htm

DO THE MATH!
SS+TSHIPH=

ldeal Flate
Holding

Superior Top
Strength Stiffness

Southern Fine:

Your Choice for Components

For reader service, go to www.sbcmag.info/spe.htm

This image further illustrates the path of the tension placed in the steel cable.
Tension, or load, enters the system from point 1, the cable then is tied off at point
2. This tension pulls on the pulley device at point 3, which in turn pulls equally
on the cable affixed at points 4 and 5.
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by Libby Maurer & Kirk Grundahl

What will a 2010 housing
market recovery mean for
softwood lumber supply?

* A credible website for the latest pine
beetle information in British Columbia:
www.for.gov.bc.ca

* B.C.’s Mountain Pine Beetle Action
Plan presents statistics and outlines plan
objectives through 2010. www.for.gov.
bc.ca/hfp/mountain_pine_beetle/action-

plan/2005/

» Check out the U.S. action plan and infes-
tation maps here: www.fs.fed.us/r2/bark-
beetle/

-beetle resources: —
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ew home sales are on the rise. Housing starts have begun to recover. All signs
indicate that 2010 will be a year of slow growth for the housing construction

industry. But talk of the ensuing recovery has many people wondering what to expect
for softwood lumber supply and prices. This year, we'll examine the primary influences
on the softwood lumber picture. From the Mountain Pine Beetle's damage to U.S. and
Canadian forests to the industry adjusting to greater demand following a major housing
slump that most of us have never experienced before; many factors contribute to what
component manufacturers can expect in the next few years. Here's an overview.

Factor 1: Fallout from the Pine Beetle

The 2010 Winter Olympics aren't the only thing getting significant press in British
Columbia. The Mountain Pine Beetle is a tiny insect that's made a not-so-tiny
imprint on the future availability of quality softwood lumber from the region. The
species, also known as the “bark beetle,” is native to North America. In the past has
attacked weak, older forests to make way for newer healthier trees—a good thing.
Scientists believe that the outbreak of this beetle species since the 1990s is due to
consistently warmer winters. In the past, below freezing temperatures would kill
off the beetle in the winter. But recently, winter temperatures in Canada haven't
dipped low enough to kill it. Additionally, hot and dry summers leave pine drought-
stressed and more susceptible to beetle attack. As a result, the beetle continues to
burrow its way into the bark of hundreds of thousands of acres of pine forests in
British Columbia, Alberta and recently even further east into Saskatchewan. While
burrowing through pine bark, the Mountain Pine Beetle leaves behind a blue-col-
ored fungi stain that cuts off water and nutrient flow to the rest of the tree. If the
beetle colonization isn't contained, the tree will eventually die.

What's more, the beetle has spread to the U.S. west, infecting various species in the Rocky
Mountain states of Colorado, Wyoming, South Dakota and more. Although not nearly as
widespread as Canada, the beetle has done enough damage—roughly 6 million acres so
far—to impact more than 18 billion board feet (bbf) of American softwood lumber.

Scientists say that many of the infected logs can be salvaged, and the blue stain
left behind by the beetle does not compromise its structural integrity if harvested
early enough. The Canadian and U.S. governments have launched initiatives and
dedicated federal resources at trying to stop the beetles’ spread (e.g., a combined $1
billion investment in the case of B.C. and the Canadian governments) using chemical
treatments, burning techniques and cutting healthy trees around infested ones. One
of the techniques is allowing increased harvesting of infested forests. Though some
of this stock can be diverted to manufacturing bioenergy and engineered wood prod-
ucts, a surplus supply of logs exists which has driven prices down...for the moment.
But when the supply runs out, some analysts expect prices to spike.

The cumulative area timberland affected in B.C. alone is estimated at more than 14
million hectares (or 39 million acres, about four times the size of Vancouver Island).
Some experts say that the B.C. outbreaks will reduce the timber harvests by as early
as this year. But the destruction to come from B.C. is expected to spike in 2014/2015,1
and the impact of the timber losses are likely to be felt for several years. Stay tuned for
a follow-up article with more details about the affect of the beetle on softwood lumber
supply and prices. See inset for list of credible sources in Canada and the U.S.

Factor 2: The Recovery

After several consecutive years of sliding demand, most analysts predict an increase
in demand for lumber as the housing recovery beings this year. Rising housing
starts, lean distribution channel inventories and government stimulus programs
should kick-start lumber demand. But can production keep up?

In its 2010 forecast, the Western Wood Products Association (WWPA) predicts a mild
2010 recovery for lumber producers. “Given the unprecedented downturn, recovery
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for the lumber industry is unlikely to fol-
low the same path as it has in the past,”
said David Jackson, WWPA economist.
“The challenge for mills will be adjusting
to a ‘mew normal’ for the future.” Though
2010’s gradual recovery should prevent
demand surges causing production and
price spikes, the scenario is plausible for
the 2011-2013 range.

Let’s look at the numbers. WWPA esti-
mates that a total of 31 bbf of lumber was
consumed by the U.S. market in 2009.
(About 7 bbf was used for new construc-
tion.) This is less than half of what was
consumed in 2005 (roughly 65 bbf), an all-
time high in lumber demand. For this year,
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« Titan Timbers are glue laminated posts for + Titan Timbers are lighter, stronger, straighter
post frame construction.

+ 2 columns for every truss to the jobsite.

« Totally glue laminated engineered
product—NO NAILS!

& more stable than solid or nailed posts.
+ 100% usable in the yard & on the jobsite.
+» Modern products for modern builders.
+ Stocking dealers wanted!

WWPA predicts lumber demand to rise 11 i 1 1|

percent to 34.5 bbf.2 U.S. lumber producers
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have greatly curbed production as a result
of declining demand. For instance, WWPA
says Western lumber production in 2009
decreased about 21 percent to just over 10 bbf, while Southern
mills cut 2009 production to 11.6 bbf. Lumber imports from
Canada and other foreign lumber suppliers have decreased
more dramatically. Shipments from Canada are predicted to
total 7.9 bbf in 2009, a decrease of 32 percent from 2008.

But WWPA anticipates U.S. lumber production will increase
according to improving demand...at least in 2010. Mills in the
West and South are expected to increase production 8 per-
cent. Canada should regain some of the market share it lost
over the past few years. Imports from Canada are expected to
rise 18.8 percent in 2010 to 9.4 bbf.

With mill closures and lumber production falling off to roughly
43 bbf, the occurrence of a rapid rebound within the home-
building sector could trigger a wood product supply short-
age.3 The ten million dollar question for our industry is when
and how quickly we will emerge from the slump. “If it does
turnaround quickly, we could be looking at a situation with
[lumber] demand outpacing supply. But that's a question
mark at this point,” says Al Schuler, economist with the U.S.
Department of Agriculture Forest Service.

We will keep a close eye on homebuilding activity and new
information about lumber supply in the next eighteen months.

Factor 3: China’s Affordable Housing Initiative
Another factor? Enter China. That's right. In November, the
B.C. forest industry and the Chinese government signed a mem-
orandum of understanding to use wood frame construction in
new housing construction.4 B.C. predicts that the deal will yield
an increase in softwood lumber exports to an estimated 4 bbf

For reader service, go to www.shcmag.info/timbertech.htm

by 2011. As part of an initiative to expand affordable housing
options in the country’s urban centers, the Chinese government
has also launched a new wood frame construction building
code in Shanghai. Watch for continuing developments as B.C.
advances wood products trade opportunities in China, and how
these transactions could affect available supply.

Why You Should Stay Tuned...

Throughout the year, we will cover these and other topics
in SBC to lay out the facts about lumber supply as we know
them. We hope these topics will provoke some thought about
our industry's future issues.

« How much of the supply of beetle kill logs remains?

- How long can dead trees stand, and what happens to their
structural properties as they age after dead? Harvesting
beetle kill lumber and its impact on lumber properties.

- If the tree fiber is not of the quality and strength needed for
solid wood uses such as in wood trusses and components,
are there alternative uses?

- What will be the raw material supply impact on the SBC
industry?

- Will raw material change? For instance, will we see more
products made from OSB or composite fiber?

In researching this issue, it is clear that wood fiber supply is
going to be one of the major business issues that will affect com-
ponent manufacturers in the near future. History has proven that
if our suppliers can take advantage of the economics of supply
and demand, they will. The more knowledge that we can gather,
the more prepared we will be to make informed decisions. SBC

1 www.for.gov.bc.ca/hre/becmpb/cumulative/Summary.htm
2 www2.wwpa.org/ABOUTWWPA/Newsroom/tabid/817/Default.aspx, Lumber
Industry Sees Hopeful Signs of Slow Recovery in 2010, November 9, 2009
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3 www.woodmarkets.com/p_wm2006.html
4 www2.news.gov.bc.ca/news_releases 2009-2013/2009FOR0078-000617.htm
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Truss and wood component machinery
experts for over 30 years. We can help you
enter the component industry or refine
your existing facillity with custom
i solutions featuring:
iy These days, the construction 1ndustry
has never been more ready for new ways
to save time and money. Seems everyone
is looking for any advantage to help win
more bids and insure a profit. While it g
is true that optimizing current systems -
and software will help in smaller ways,

New & Used

. Truss Production Equipment

. Wall Panel Framing Equipment

4. Automatic & Manual Cutting Equipment:
Component, Radial Arm, Linear Single
Blade Saws

<. Plant Layouts / Production Consultants

4. Automated Jigging Systems
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“In order to succeed, our customers need to know they can count on us to
provide what’s needed. Working with SBCA and becoming SCORE certified
proves we are committed to excellence.”

Set your company apart with SCORE’s certification program

- Steve Kennedy, Engineer/Training Manager, Lumber Specialties

that incorporates all of SBCA’s education and training
programs - helping you implement cost-effective industry
best practices. Learn more about options and how to get

started at www.sbcindustry.com/score.php.

ProBuild Manufacturing
www.probuild.com

Anchorage, AK Pooler, GA Clackamas, OR
Big Lake, AK Hawarden, IA Klamath Falls, OR
Chugiak, AK New Hampton, IA Morrisville, PA

Kenai, AK Indianapolis, IN Mitchell, SD
Phoenix, AZ Valley Center, KS Buda, TX
National City, CA Dry Ridge, KY Carrollton, TX
Visalia, CA Grand Rapids, Ml Mercedes, TX
Dolores, CO Wadena, MN West Point, VA
Longmont, CO Albemarle, NC Auburn, WA
Lady Lake, FL Albuquerque, NM Walla Walla, WA
Milton, FL Berlin, NJ West Richland WA
Plant City, FL Kingston, NY Spokane, WA
Norcross, GA Delaware, OH De Pere, WI

Shelter Systems Limited
www.sheltersystems.com ¢ Westminster, MD

Sun State Components
of Nevada, Inc.
www.sunstatenv.com ¢ North Las Vegas, NV

SCORE Leaérs

Dakota Craft Truss
www.dakotacraft.com
Rapid City, SD

Lumber Specialties
www.lbrspec.com
Dyersville, IA
Story City, IA

Plum Building
Systems, LLC

www.plumbuildingsystemsinc.com

West Des Moines, 1A

Capital Structures
www.capstructures.com
Fort Smith, AR

Latco Structural

Components
www.latcoinc.com
Lincoln, AR

Tri-County Truss, Inc.
www.tricountytruss.com
Burlington, WA

True House, Inc.
www.truehouse.com
Jacksonville, FL

Truss Craft
www.dakotacraft.com
Cheyenne, WY

Truss Systems, Inc.
www.trusssystemsinc.com
Oxford, GA
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