North America

Steel Codes, Innovation, and
101 1n

Construct









Boston Metal:
Carbon Neutral
Steel



HAPTER
22 STEEL









What are we building in North
America?



Composite Steel deck & Concrete

& Deck bears continuously on
top track

& Deck acts as permanent form
and bottom steel

& Shoring required during pour

& Top track must be designed to
carry wet concrete loads



Composite Steel deck & Conerete
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Hollowcore Plank
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Heritage Walk
Baltimore, Maryland

5-story loadbearing CFS with
Hollowcore Planks
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Bearing &
Nonbearing walls

Insulated jambs

Grouted &
foamed plank
joints
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SELF LEVELING
CONCRETE TOPPING

SOLID FILL CORE
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SOLID BLOCKING

Splice Flate

BRIDGING (LATERAL BRACING)
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FILL SEAMS
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Nonbearing Wall:
Overhang okay?

Nonbearing Wall:
Header okay?

Nonbearing Wall:
Jamb Slip
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Slab Direction
Change
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Tube Steel
Header

Consider reduced stud
bearing capacity
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Length Not
Effective In Bearing

Stud Width

Effective
Bearing Width
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Wood with Steel?
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Composite deep deck: Apartments on Mercer
Island, Washington

®Podium: 1-story concrete

& Walls: 5-story loadbearing CFS (approximately
200,000 square feet of floor space)

®Floors: Concrete & 3” Composite deck
®Roof: CFS trusses
& Lateral: All reinforced concrete shearwalls
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Combination CFS and

structural steel where
required
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Poured concrete

shearwalls and
stair/elevator towers
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Reinforcement tied into

shearwalls for lateral load
transfer
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Caps on end of deck
flutes at span direction

change and at slab-
beams
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Where shear not
required, stair walls

framed with loadbearing
CES framing
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Deck span direction

change and header/beam
support from below
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Brace Force Resolution: at
celling and at brace
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Use structural steel where
It makes sense, rather
than building up multiple

CFS members.

Use structural steel for
brace force resolution.
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Panels:

Lifting wires on top

Track at bottom of opening

Panels marked and numbered

56



Structural steel also

marked with proper
orientation
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Dormitories at Cal Poly
San Luis Obispo, California

®All loadbearing CFS floors, walls, and roof
trusses

®9 buildings, 5 stories each, housing 2670 students

&https:/ /buildsteel.org/projects/ multi-family-
residential/steel-success-stories-poly-canyon-
village-student-housing/



Dormitories at Cal Poly
San Luis Obispo, California
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Tracking Lateral Loads
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Multiple trusses above

corridor
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Detail at
Rated
Wall



Hotel in Central Ohio
Steel Deck Floors (non-composite)

®Podium: All structural steel
& Walls: CFS

®Floors: CFS joists

®Roof: CFS trusses

& Lateral — Mixed: Tilt-up concrete stair and elevator
towers; CFS shearwalls sheathed with sheet steel
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May 11, 2007
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September 12, 2007
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Ohio Hotel



Ohio Hotel



Ohio Hotel



Ohio Hotel



Ohio Hotel






Barracks at Fort Benning, Georgia



e 3-|level structural steel stairwell

» 2nd |evel panels in place

3" |evel floor deck mostly complete
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All floors:
Composite Deck




Firewall along Corridor



Lateral System:
Diagonal X-bracing Straps



Straps on both sides of wall

Pour stop screwed to track
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Straps welded to “U”
plate

|/7

95



With deck in place, and

Furring channel below pour stop
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With lighter load at upper floors,
straps screwed rather than welded

Strap connection at top of 3 Floor
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Interior Shearwall



99



100



Temporary bracing is essential

101






Consider how other

trades will affect
structural elements
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Plumbers 1n Action



Double angles used

as load distribution
members

at truss support
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6-story Apartments on 3-Story Concrete Parking

& Two buildings: one steel, one wood

& Walls: 6-story loadbearing CE'S

® Floors: Concrete on composite dovetail deck
®Roof: CFS trusses

& Lateral: X-braced shear walls, concrete masonry unit
(CMU) stair towers
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Alignment Framing: what is 1it? From S240:

B1.2.3 In-Line Framing

® B1.2.3.1 Each joist, rafter, truss, and structural wall stud
(above or below) shall be aligned vertically in accordance
with the limits depicted in Figure B1.2.3-1.

® B1.2.3.2 The alignment tolerance shall not be required to be
met when a structural load distribution member is specified
in accordance with the approved construction documents.



Alignment Framing: what 1s it?

B1.2.3 In-Line Framing

B1.2.3.1 Each joist, rafter, truss,
and structural wall stud (above
or below) shall be aligned
vertically in accordance with
the limits depicted in Figure
B1.2.3-1.

B1.2.3.2 The alignment
tolerance shall not be required
to be met when a structural
load distribution member is
specified in accordance with
the approved construction
documents.

From S240:
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Alignment Framing



i

DEEP LEG TRACK

T

Is the deep leg track
continuous?

If not, detail track
end or track splice.
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BUILT UP STUD IN TRACK



Load Distribution Members (LDMs)

/?/

DEEP LEG TRACK OVER
BUILT-UP STUD/TRACK




g \D
STRUCTURAL TUBE WELDED
TO TOP OF TRACK




Double wall:

Single wall: « + d put screw here

check for
“flange
crippling”

.= "

SINGLE STUD WELDED STUD INSIDE
TO TOP OF TRACK DEEP LEG TRACK
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HAT TOP TRACK



Z-shaped element that
forms sides of beam




Cap at end of deck
Z-shaped element that forms
sides of beam

Top of top track






LDM with Composite Open Web Joist
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What are some issues with Ledger Framing?

® Proper design for eccentric loads
& Lots of screws at end support

¢ Load path for diaphragm

¢ Fire rated floor/wall intersection

® Compression loads through
sheathing
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13" LIGHTWEIGHT GYPSUM CONCRETE

$e" x 22GA, FLOOR DECK

FIELDa
PERIMETER FASTEM METAL DECK TO RIM TRACK
PER 2/CF503

18" LIGHTWEIGHT GYPSUM CONCRETE

5" x 22GA, FLOOR DECK

RIM TRACK PER JOIST
SCHEDWULE ON CF102

FIELDz

(2) #12 SCREWS FROM WALL TRACK
TO WALL TRACK AT EACH STUD
AFTER UPPER WALL IS INSTALLED,

™, A CFS FLOCH IQIST PER

JOIST SCHEDULE ON CF102

. FIELD:
ATTACH FLOOR 1OISTS TO
RIM TRACK TAB PER JOIST SCHEDULE
ON CF102 (TYP.)

FIELDx
ATTACH RIM TRACK TO EACH O,C, STLD
PER JOIST SCHEDLULE ON CF102

FIELD:

(1) #12 SCREW FROM TOP AND BOTTOM
FLANGE OF TRACK TO JOIST (TYP)









Back to the LLoad distribution member: LDM

with Composite Open Web Joist



LDM with Composite Open Web Joist



LDM with Composite Open Web Joist



LDM with Composite Open Web Joist



Why can’t we do that with
cold-formed steel?

We can.

And. it has been done.
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Composite Shear Fasteners






Built-Up Floor Truss: Same C
for Y b and Chord




Built-Up Floor Truss: Same Coil used
for Web and Chord






If one truss isn’t enough, put in six.



Nigeria Floor Truss
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Floor Trusses:
bottom chord bearing
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Floor Trusses:
mid-height bearing
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Shop Fabrication Tech.






Guardrail Built Into Panels.






Davis-Monthan
Air Force Base,
Less than 11 miles
from here.

Photos courtesy of
Alpine TrusSteel.
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Image from Google maps, 2024



Completed Dormitory, 2004
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