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Careful thought and a little
creativity go a long way in
a “first time” design.

g he trusses for the roof system shown here were
designed and built at Andrews Truss, Inc. in North
Carolina. Though the company is well known for designing
unique roof and floor systems for custom homes, this was

the first time the company was asked to design a “cone” roof
system, according to senior technician Phil Close.

The trusses were designed for a round tower measuring
roughly 75' tall and 21" across. Close began by inputting the
walls in a radius in four sections of 32 pieces, totaling 128
sections. “We wanted that many sections to get as close to
radius as possible,” he said, noting that the more sections that
are made, the more of a true, round shape you get. Close said
although it pays to be exact when designing a structure this
complex, creating the initial radius was a tedious process.

at a glance

He then added planes on each of the 128 sections to create
the cone shape, at a 12/12 pitch and a 14-1/2" cantilevered
overhang. Close said one feature of the software Andrews
uses “auto-solved” all the planes in the cone. With the exact
cone dimensions defined, Close was ready to tackle the
design of the structural elements of the roof frame.

| O Andrews Truss designed and built the
1 trusses for a cone-shaped tower measur-
ing 75'tall and 21' across.

| O The tower was part of a 4,000 sq. ft. vaca-
tion home in northwestern North Carolina
located near the “Tail of the Dragon”
highway.

“T knew the only way to proceed would be to construct a frame
within the cone,” he said. So Close free-handed an actual grid
marking straight lines—both horizontal and vertically—through
the cone. This design served as the basis for a simple girder

frame that he then created an electronic drawing for.
Continued on page 27

Q This was technician Phil Close’s first
experience designing trusses for a tower
this shape.

Q The key, he said, was a lot of careful
thought before beginning the design.
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%_ Figure 1. Placement diagram showing
= the square frame inside the cone,
girder and mono trusses.
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Designing a Cone Roof
Continued from page 25

The frame formed a perfect 8' square,
which Close then crisscrossed with two
intersecting lines, dividing the cone area
into four equal quarters (see photo on
facing page). To form the “X,” one 2-ply
girder spanned from one wall of the cone
to the other (GR1), and two 2-ply mono
trusses (each MGR1 trusses were half the
length of the long girder) tied into the
square frame, intersecting GR1. He then
designed the elements of the 8' square,
which was constructed with four 2-ply
girder trusses with flat top chords to be
hung 4' from the center of the square
(GR2). All of the GR1, GR2 and MGR1
trusses were designed to be 6' with a flat
top chord. (See Figure 1 on page 25.)

Next, eleven different types of top chord
bearing mono trusses were designed in
all of the four sections, each spaced at 16-
1/2" on center at the exterior wall. Close
designed the total of 44 monos to sit on
one of the trusses that make up the girder
frame (GR2). Half of the mono trusses had
top chords that would extend up to the tip
of the cone from the GR2 trusses. This was
done, Close said, to give the framer a way
to create the desired “cone peak” look.

Located in the remote western part of
North Carolina, Andrews is perfectly situat-
ed to serve the vacation and custom home
market in local resort areas like the Smoky
Mountains to the north. The roughly 4,000
sq. ft. vacation home is set on the side of a
mountain overlooking Lake Santeetlah (see
photo above). Close said it is near the start
of the “Tail of the Dragon” highway, a road
well-known by motorcycle riders and other
thrill enthusiasts. The highway boasts 16
miles and 318 turns!

For any other component manufac-
turer, the road’'s rugged characteristics
would present an interesting challenge.
But Andrews’ truck drivers were well-
equipped to navigate the twists and
turns. “Since we're in the mountains of
North Carolina, there are some places we
just couldn't get to without customizing
our trucks and trailers,” said Close. “So
we have all sorts of wild things here.”
Continued on page 28
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Designing a Cone Roof
Continued from page 27

Prior to erecting the trusses, Close sat down with the framer
to discuss how the mono trusses should be set. “It only took
about ten minutes,” he said. Because the jobsite was on a
steep mountain, it was necessary to frame as much of the
system as possible on level ground. So Close arranged for the
girder system to be assembled on the home’s deck, and then
the system was lifted into place by crane. The crane was fit-
ted with a bucket attachment which raised the pieces up to
the tower while a framing crew secured them from inside the
upper room. The 44 mono trusses were set one quarter at a
time, starting with M1 in one quarter and proceeding with M2
through M11 in the same quarter. The process was repeated
in each of the other three quarters, again using the bucket to
lift the monos to the tower. The framer used the same bucket
system to sheath the outside of the cone.

The key to dealing with the pressure of carrying out a complex
design scenario for the first time and getting it to fit together
perfectly on site is, simply enough, “a lot of thought,” said
Close. Thinking through each of the challenges with logic and
an eye toward creativity was well worth it. “T was at the site
after the cone was set and everyone from the builder to the
homeowner was thrilled with the results,” he said. SBC

If you have an interesting project to share with SBC readers, please
email editor@sbcmag.info.

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

* Quick Disconnect Air Fitting
for Hand Tools

* Automated Sheathing Nailing
- Simple to Use Controls
- Tilt Nailing
- High Load Coil Capacity
- Infinite o/c spacing

* Quick Change Tool Mounts

* 2x4, 2x6, and 2x8 capable

* Programmable for Under anc
Overhung Sheathing

Wall Panel Solutions Th
Fit Your Business Nee

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

you need!

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

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

28 January/February 2009

Structural Building Components Magazine

www.shcmag.info

&%

January/February 2009

PYRO-GUARD. EXTERIORFIRE-X.

InTERIOR FiRE RETARDANT LumBer &. PLywoob Exterior FIRE RETARDANT LumBer & wac:op.

- D

-

i l....'.-"ll-"r; ;

B s | il

AlA-Approved Online
Seminars at
www. learnaboutfrtw.com

The FSC logo

R
idantifies products

FSC from well-managed
: forasis.

HOOVER

TREATED WOOD PRODUCTS, INC.

ot . VD BT
o ———

— T — - . r - - — i, _

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

pan

BCMC 2009 » September 30 - October 2

e Build Industry Strength
e Build Industry Skills
e Build Industry Potential

“We had a really good show this year. If goes back fo the fact that the
opportunily to be af the same location with 600 prospects is infinitely
better than siffing in my office wailing for the phone io ring.”

Rod Wasserman, Wasserman & Associales, Inc, BCMC 2008)

Go to www.bcmcshow.com to see the 2008 Recap from Denver!

200 EUSRESS1 1 61

PHOENIX, AZ

ditional information about BEME

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

Structural Building Components Magazine www.shcmag.info

29



™

STRUCTURAL BUILDING

JTHE FUTURE OF FRAMING I

www.sbcmag.info

Dear Reader:

Copyright © 2009 by Truss Publications, Inc. All rights reserved. For permission to reprint materials-
from SBC Magazine, call 608/310-6706 or email editor@sbcmag.info.

The mission of Structural Building Components Magazine (SBC) is to increase the knowledge of
and to promote the common interests of those engaged in manufacturing and distributing of struc-
tural building components to ensure growth and continuity, and to be the information conduit by
staying abreast of leading-edge issues. SBC will take a leadership role on behalf of the component
industry in disseminating technical and marketplace information, and will maintain advisory commit-
tees consisting of the most knowledgeable professionals in the industry. The opinions expressed in
SBC are those of the authors and those quoted solely, and are not necessarily the opinions of any
affiliated association (SBCA) .

@‘;
6300 Enterprise Lane = Suite 200 = Madison, WI 53719

. 608/310-6706 phone = 608/271-7006 fax
Mﬁcatzons, %c www.sbcmag.info « admgr@sbcmag.info


mailto:editor@sbcmag.info
http://www.sbcmag.info
mailto:admgr@sbcmag.info
http://www.sbcmag.info

