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Types of steel:
- Regular carbon
- High strength

- Weathering steel (aka
Corten)
- Stainless steel
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. Galvanizing is NOT a type of steel.
It is a dipping process in hot zinc
for corrosion protection
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Structural Steel Shapes

Shapes are either hot rolled

or

Formed from plate material and
bent, formed into shapes




Wide Flange Channel
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EFinish rolling mill

Production Process
(Case of Kansai Works (Sakai))

1}Edge rolling mill

2Skewed roll rolling mill

Flange water-cooling equipment
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/ TR Hollow Structural Sections
DO AKA  HSS
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Because the HSS is bent
formed into shape the
corners are rounded.

How rounded depends on the
thickness of the steel plate.

HSS come:
Square, rectanqular, circular
and in Europe, elliptical



%




Fabrication Processes
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Principles of
Connection



Hex Head Bolt TC (Tension Control) Rolt
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IMPORTANT RESOURCES!

Fun is in the Details: Innovation in Steel Connections

Steel Innovative Historic Contemporany

Framing Connections Projects Projects Finishes



http://tboake.com/SSEF1/basic.shtml

% % Welded Connections

double V




Column Splices
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Beam to Column Connections
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Beam to Girder Connections
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In a coped connection the top
flange of the beam is cut away so
that the top of the beam and top
of the girder will align.




Framed
conhnhection
has the beam
flange below.




Reqular
connection
has the beam
sitting on top
of the girder




For taller buildings greater
resistance to horizontal wind
loads requires moment
resisting connections.

FIGURE 6.30 Types of wind connections



Connection types:
HINGE

- Transfers vertical and horizontal loads
- Not intended to resist some rotation

PIN
- Transfers vertical and horizontal loads
- Free to rotate

MOMENT
- Resists bending and rotation
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SPAN

How do we span to make floor and roof systems?
- beams, girders

- Joists

- Planar trusses

- Box trusses

- Innovative suspension systems



ESTABLISH HIERARCHY
- LOAD PATH - top down:

Decking sits on

Joists or Beams

Sit on Girders

Girders frame into columns



Floor Systems
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Open web steel joists




L3x3x 0. 25 CONT

T 1-%

3416 17

,W¢, [ R R R R .
P 7

e

s

T
i

[z L
o
AR,
Uil
e
by %

7
i

T

s
S
o

i
i
s

e

i

oy
i
i

T

£

i

v
A
Sh

=
i

e

SECTION 13




TOP OF PARAPET

SEE ARCH'L
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PLANAR TRUSSES

Modified Warren Truss

Howe Truss

Pratt Truss
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(38) Top Chord  (b)Bottorn Chord (c) Bottom Chord
Sections For Members subjecled to Bending Stress

(d) Method of Fastening Purlins to Top Chord

FIGURE 6.17 Simple steel roof truss details.




FIGURE 6.18 Connections for simple welded trusses. Lincoln Electric
Company.
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(a) Member Composed of Two Angles

Connection Plate (Gussel PL)

T ¢ Lateral Bracing

BOTTOM CHORD
FIGURE 16.16 Fink steel roof truss.
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The Cloud
Auckland, NZ
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Les Ailes Shopping Centre

" Montreal, QC
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Calgary Water
Calgary, AB
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& Trianqular Truss

Sainsbury Centre
s England
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FIGURE 6.35 Riveted three-hinged trussed or framed steel arch with
2 L chords and web members.







Butt joints
Stitfeners Sections A-A and B-8 o

Floor /e ve/-\

FIGURE 6.32 Steel rigid frame.













A space frame is 3 lightweight,
rigid, 3-D structure that’s made
up of interlocking struts in 3
geometric pattern. Space frames
are used in architecture and
structural engineering to create
large areas with few interior
supports. They are often used in
buildings such as stadiums,
airports, exhibition halls, and
swimming pools.

Expo 86 Vancouver
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Space frames span in all
directions equally,
unlike other steel
sytems that span in a
single direction -
across 3 space.



- Wood panel sheathing, metal roof
decking, or cementitious roof planks
* Slope or camber frame for drainage;

+ Glazing may occur within the panels | minimum of '/4" per foot (1:50)

! Roof and partition

of the space frame or be attached recommended. / connections are made at
to the space frame.— —=-_-.\/a" + Depth range: span/12 to span/20 \ / panel points.

'—c-. ________________ —_——
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* Mechanical services such as piping, Span: 6 to 56 modules » Overhangs: Ll
conduit, and ductwork may pass + Span range for column-supported space 15% to 30% of span
through the web spaces. frames: 30't0 80' (9 to 24 m)
* Noncombustible steel construction » Span range for wall-supported space frames:
may be left exposed if at least 20! 30't0 130" (9 to 39 m)

(6095) above the finish floor; consult
the building code for requirements.




« Welded connection * Bolted connection * Threaded connections
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Triangular Grid
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Square Grid




Hexagonal Grid



Baltimore Washington International Airport







Ferrari World, Abu Dhabi










Photo: lwan Baan

Zaha Hadid
Heydar Aliyev Cultural Center
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http://buildipedia.com/aec-pros/from-the-job-site/zaha-hadids-heydar-aliyev-cultural-centre-turning-a-vision-into-reality
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https://architectureau.com/articles/practice-23/
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Ontario College of
Toronto, ON

& Will Alsop

= 2005
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Toronto, Ontario
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~ Addition to t
~ Toronto, ON
______ Studio Libeskind
2006
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