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LLeaderr in the DDesignn andd Deliveryy of Steel 
Castings for use in Buildings, Bridges and 
Specialty Structures

Responsible for ttens-of-thousandss off 
castings in hundreds of structures in North 
America and globally

Portfolio includes pprojectss off alll sizess 
acrosss everyy buildingg sector

Thoughtt Leaderr in the AEC industry on 
the benefits of steel castings

W H O  W E  A R E



• WWhat are Structural Steel Castings?

• Performance Benefits and a *Fast* History of Applications in Contemporary 
Structures

• How are Steel Castings Made: Sphere Case Study

• Steel-Timber Hybrid Case Studies

• Questions

P R E S E N T A T I O N  O U T L I N E



W H A T  A R E  S T R U C T U R A L  S T E E L  
C A S T I N G S ?





AA continuouss castingg processs iss 
usedd too manufacturee conventionall 

rolledd steell shapes.

MANUFACTURING:: ROLLEDD STEEL





SSteel castings are manufactured 
by pouring molten steel directly 

into a 3-dimensional mould.

MANUFACTURING: STEEL CASTINGS





SSTANDARDIZED CASTINGS
• Availablee offf thee shelff inn aa rangee off sizess 

too fitt smalll too largee members.
 
• Economyy off scalee achievedd throughh 

standardization..  
  

CUSTOM/BESPOKEE CASTINGS
• Designedd forr uniquee projectt performancee requirements.

• complexx geometries
• multi-memberr nodes
• arduouss loadingg 
• repetitivee geometriess (economyy off scale)
• and/orr aestheticc requirementss   

 



P E R F O R M A N C E  B E N E F I T S  &  
* F A S T *  R E V I E W  O F  A P P L I C A T I O N S
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CONVENTIONALLY FABRICATED HSS-TO-HSS CONNECTION
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CONNECTION WITH CAST STEEL NODE



EEnhanced overall structural performance and efficiency via:

• Elimination of local connection limit states 
• Reduction in member design forces
• Increased connection stiffness
• Improved fatigue performance

Simplified fabrication – improved weld access, elimination of complex fabrication

Simplified field activities – tightened tolerances -> improved fit-up -> reduced risk

Improved coating system performance and longevity

Installed project cost savings

Reduced total life cycle cost

PERFORMANCE BENEFITS OF CAST STEEL NODES
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S A L E S F O R C E  T R A N S I T  C E N T E R

P e l l i  C l a r k e  &  P a r t n e r s

T h o r n t o n  T o m a s e t t i

s c h l a i c h  b e r g e r m a n n  p a r t n e r

S a n  F r a n c i s c o ,  C A



Sesimic Force Resisting 
System: Eccentric Braced 
Frame with 
conventionally fabricated 
Shear Links and cast steel 
tubular nodes
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P E R K I N S  &  W I L L



~105ft
(32m)

~14ft
(4.3m)

~24ft
(7.3m)
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T H E  L E A F  A T  C A N A D A’ S  D I V E R S I T Y  
G A R D E N S

W i n n i p e g ,  M B ,  C a n a d a

K P M B  A r c h i t e c t s

B l a c k w e l l  S t r u c t u r a l  E n g i n e e r s
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ACADEMY MUSEUM OF MOTION 

PICTURES
Los Angeles, CA

ARCHITECT: RPBW

STRUCTURAL ENGINEER: BURO HAPPOLD





`

A :  P a g e /

E :  A E C - W a y

F :  A l a m o  S t r u c t u r a l  S t e e l

E :  B o s w o r t h  S t e e l  E r e c t o r s

G :  H e n s e l  P h e l p s

A U S  I n t e r n a t i o n a l  A i r p o r t  
W e s t  G a t e  E x p a n s i o n
A u s t i n ,  T X



HIGH ROOF FRAMING PLAN

2000 FT

18’-6”

98’-0”
10 MAIN 
TRUSSES –
“TRUSS TYPE 1”

SPANDREL TRUSSES –
“TRUSS TYPE 2”







C I B C  S Q U A R E  ( 1 4 1  B a y  S t )
T o r o n t o ,  O N

W i l k i n s o n  E y r e  a n d  A d a m s o n  

A s s o c i a t e s

R J C  E n g i n e e r s



Composite construction: steel with 
concrete core.

Building  perimeter columns 
transfer back to core to avoid 
elevated rail and offer open lobby.

Transfer forces and complex 
geometries of connection points 
could not be adequately addressed 
with conventionally fabricated 
welded or bolted connections. 

CAST CONNEX engineered and 
supplied custom castings and High 
Integrity Block (engineered cast 
forgings), choosing the best option 
for each location to optimize
performance requirements and 
economy.



CAST STEEL NODE
EMBEDDED IN CORE



Structural Concrete Walls 
with Large Diameter 
Reinforcement

Custom Steel Casting: 

Embedded in concrete, simplifies 
complex rebar detailing and 
resolves transfer forces.

Rolled Steel Plate 
Fabrications





N A S A  M L 2 *  
L A U N C H E R
C a p e  C a n a v e r a l ,  F L

( * t h i s  i m a g e  i s  t h e  

s m a l l e r  M L 1 )



40-ft. modules will be a vital part of 
constructing the impressive 377-ft. 
structure.



V A N C O U V E R  
I N T E R N A T I O N A L  
A I R P O R T
V a n c o u v e r ,  B C

K P M B



H O W  S T E E L  C A S T I N G S  A R E  M A D E :
S P H E R E  A T  T H E  V E N E T I A N



S P H E R E  A T  T H E  V E N E T I A N

S t r u c t u r a l  E n g i n e e r i n g :  S e v e r u d ,  C u n d a l l ,  S D L A

A r c h i t e c t :  P O P U L O U S

S t e e l  C a s t i n g  D e s i g n - B u i l d :  C A S T  C O N N E X

L a s  V e g a s ,  N e v a d a ,  U S A







CAST NODE OPTION



1. Geometry 2. Loading 3. FEA Modelling 4. Post-Processing





As-Cast shop drawing Machining shop drawing















• Radiographic Testing (RT)
• Ultrasonic Testing (UT)
• Magnetic Particle Inspection (MT)
• Visual Examination

• Acceptance Criteria are based on predefined “levels”, each of which correlates to 
allowable indication size and distribution, which in turn correlates to the 
structural efficacy of the casting

• Areas of castings which have indications that exceed Acceptance Criteria 
undergo production welding and are re-examined to confirm conformance to 
specification

NON-DESTRUCTIVE EXAMINATION







S T E E L - T I M B E R  H Y B R I D  C A S E  
S T U D I E S



P E R F O R M A N C E  B E N E F I T S  O F  C A S T  S T E E L  N O D E S :  
S T E E L - T I MB E R  H Y B R I D  C O N S T R U C T I O N S

FFreeform Geometry
 Flexible solutions for new construction typology/material, material optimization
 Aesthetic quality for exposed structure unmatched by conventional steel fabrication
Improved Structural Performance
 Ductile and efficient LFRS for multi-story buildings
Simplification of Construction
 Minimized coordination between trades in shop and field activities
Overall Saving in Material, Time and Carbon
 Turn-key solutions, pre-engineered, modularized and available off the shelf.
 Minimized site time with simple assemblies



R O Y  B I C K E L L  P U B L I C  S C H O O L

S t a n t e c

W e s t e r n  A r c h r i b

G r a n d  P r a i r i e ,  A l b e r t a ,  C a n a d a





CAST CONNEX UNIVERSAL PIN CONNECTOR 
(UPC-102L-MOD C/W WITH DRILLED VENT 
HOLE)

CAST CONNEX ARCHITECTURAL TAPER
(ART-168-MOD C/W DRILLED VENT HOLE & 
RECESSED END TO ACCEPT CAP PLATE)

PJP WELD (AESS)

CAP PLATE C/W DRAIN HOLES
(WELDED TO ART)

KNIFE PLATE C/W SLOTTED HOLES
(WELDED TO CAP PLATE)
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Steel castings

Steel plate

Upper Assembly

Lower Assembly
After shop welding castings to 
steel plate arms, Upper and Lower 
Assemblies are flat packed for 
transport to site. On site, Lower 
Assembly is bolted to glulam 
column before Upper Assembly is 
fit over top.
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Field welded option Field bolted option

Speciall Concentricc Bracedd Framee (SCBF)) Basics

As a frame deforms beyond its elastic range, its 
brace members are intended to yyieldd inn tensionn 
and bbucklee inn compressionn 

Special detailing requirements of SCBF 
connections can be ttimee consumingg too 
design, and are ccomplexx too fabricatee andd 
erect, requiring llocall reinforcement,, 
extensivee fieldd welding and consequent 
speciall inspectionss 











UPC
Universal Pin 
Connector 

ART + UPC

TEC
Timber End 
Connector 

HSC
High Strength 

Connector 

Architectural 
Taper 

ART

DBS

HIB

CC
Custom 
Casting
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Q U E S T I O N S ?


