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Project Background

When Frametech Systems, a Canada-based cold-
formed steel (CFS) fabricator and contractor, decided to
build a new office, fabrication, and warehouse facility,
they chose to innovate rather than build a traditional
pre-engineered metal building (PEMB). As CFS
construction is their business focus, Frametech owner
Brad Wilhelm chose to build a completely CFS
building. The new structure has a 20-foot-tall, single-
story administrative space at the west end of the
building and a 25,400 SF shop at the east end. The
administrative part of the building holds offices and
common space for the Frametech team, and the shop
provides room for multiple CFS roll-form machines
(current and future), modular assembly, and
materials storage.

At the outset of the project, the goal was to maximize
CFS and minimize other materials. Frametech wanted to
fabricate as much of the project with their own roll form
equipment as possible. The height, clear span
requirements, and limitations of the roll form equipment
presented challenges in meeting this goal, but it was
achieved. The facility is built entirely from 231,000
pounds of CFS-either rolled by Frametech or purchased.

Owner Brad Wilhelm estimates that lead time for a

traditional PEMB would have been 16 weeks, compared
to the four-week lead time for the all-CFS building. He
also estimates that the PEMB installation time of 10
weeks was reduced to five weeks with Martin/Martin’s
innovative CFS approach.
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NOTES:

1. ALL X-BRACE FRAMING SHALL BE 80 KSI MATERIAL

2. PLATES AND SCREWS SHOWN OCCUR ON EXTERIOR SIDE OF FRANVE ONLY.

3. BOXED STUDS INTERLOCK BE TWEEN FLANGES OF OTHER STUDS AND HAVE
PROFILE AS SHOWN BELOW. PROVIDE A MNIMUM OF #10 SCREWS EACH
FLANGE AT EACH END OF BOX SEGMENT AND AT 12" SPACING IN BETWEEN,
BUT NO LESS THAN (3) SCREWS PER SIDE BOXED STUDS:

12 34 =1-0"  X-BRACE DETAIL 1
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Design Challenges and Solutions
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The use and demands of this facility — 60-foot clear spans, 25-foot
bays, 20-foot height to truss bearing with flexibility for future
overhead doors and production bays — typically leads to the
selection of a PEMB. Because the owner/developer/contractor
works exclusively with CFS, Martin/Martin was challenged to
design the facility using primarily CFS.

Working collaboratively with Frametech to ensure feasibility of
fabrication and erection, Martin/Martin developed truss and column
assemblies using standard rolled C shapes and plate material to
achieve the project goals.

The roof framing consists of three-foot-deep, 60-foot-span trusses
spaced at approximately three feet. The trusses consist of a standard
truss shape easily fabricated without splices using the client’s roll
form machines. Truss chord and webs are standard 5505162-43
shapes. Truss web members are swaged to fit into chords that have
the lips cut to receive the webs. Truss connections are screwed, using
gusset plates at truss panel points where required. Outside of the
trusses, chords are reinforced on each side with “sister” studs. The
fabricator utilizes 80 ksi yield stress coils, which we took advantage of
in our design. Trusses are dapped to create a bearing seat for safe
erection.

We utilized similar truss sections (with four plies at the center column
line and two plies at the exterior) for the 25-foot-span girder trusses.

We used interior and exterior column assemblies built using vertical
truss sections to provide lateral stiffness and bracing of compression
elements and stability during erection. Our details specified that
multiple “truss” assemblies were stitched together and utilized the
chords compression members. We also created a bearing seat for easy
erection of girder trusses.

The exterior wall consists of built-up column assemblies and wall
panels. There are numerous 18-foot-wide overhead door openings
and other wall panels that can be removed or modified for future
openings.

The roof deck diaphragm spans 175 feet in the long direction to strap
braced bays on the north and south ends. The south end strap braced
bays are placed such that the building can be expanded and 30-feet-
wide production aisles can be maintained between the original
building and expansion bays. Lateral loading in the north-south
direction is resisted by strap braced bays that span across the column
assemblies.




The new fabrication shop will allow Frametech to purchase new roll
form equipment, but the current limit of 3505162-43 and 5505162-43
shapes that could be rolled presented a formidable design challenge.
Martin/Martin maximized fastener capacity in higher strength
material, took advantage of built-up assemblies, and utilized
continuous plate material from coil stock to reinforce the steel where
needed.

Due to the custom assemblies and unique nature of the design,
Martin/Martin was unable to utilize typical CFS design software.
We created analysis models in RAM Elements and designed
elements using custom design tools and CFS design software.

The engineering effort, careful planning, and pre-fabrication
resulted in roof, column, and walls being fabricated and assembled
in the shop in only 27 days. The erection of primary elements
(columns, walls, trusses) was completed in five days, and the entire
structure was complete (including clips, connections, and bracing)
in 24 days. Frametech has created a functional, versatile, and
expandable fabrication and office space and a very visible showcase
for CFS construction.

TRUSS BLOCKING WHERE
INDICATED INPLAN

PL12'x1-2" WITH (11) SCREWS IN
VERTICAL MEMBER, (11) SCREWS IN
DIAGONAL MEMBER AND (2) ROWS OF (9)

SCREWS IN CHORD MEMBER, TYP OF (2
SEE NOTE6.

PL 10%10" WITH (5) SCREWS IN VERTICAL
MEMEBER, (5) SCREWS IN EACH DIAGONAL
MEMBER AND (2) ROWS OF (©) SCREWS IN
CHORD MEMBER, TYP OF ()

PL10%10" WITH (6) SCREWS IN VERTICAL 1
MEMBER AND (2) ROWS OF (9) SCREWS IN |
CHORD MEMBER, TYP OF (7)

PL 1812 WITH (11) SCREWS IN VERTICAL

NEMBER, (1) SCREWS IN EACH DIAGONAL

MEMBER AND (2) ROWS OF (9) SCREWS INCHORD  NOTES:
MEMBER, TYP OF (4) ALL GUSSET PLATES SHALL BE 18 GA. THICK (80 ksi).

ALL GUSSET PLATE SCREWS SHALL BE #10

‘GUSSET PLATES SHALL BE ATTACHED TO EACH SIDE OF EACH PLY

MAX DISTANCE BETWEEN LAST SCREWS IN GUSSET =1-10°

MAX DISTANCF BETWEEN | AST SCREWS IN GUSSFT =010

PLATE DIMENSICNS AT ENDS ARE APPROXIMATE AND BASED ON GEOMETRY SHOWN.
‘CONTRACTOR SHALL VERIFY END OF TRUSS GEOMETRY AND ADJUST PLATE GEOMETRY TO AIT
THE REQUIRED SCREWS FOR EACH MEMBER

7. SEE 4500 FOR GIRDER TRUSS MEMBERS SIZES.

PL 1-2'x1"-2" WITH (11) SCREWS IN VERTICAL
MEMBERS AND (2) ROWS OF () SCREWS IN
GHORD MEMBER, 1YP OF (2). SEENOIEG.
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