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End client. Owner and operator of the new $123m 

K-12 private school. Expected to cater up to 1900 

students

Project architect and interior architect

Project manager

Head building contractor

Structural engineer

Assisted Northrop with early stage concept design 

advice. Ongoing technical support. Fielders decking 

supplier. 







The Design 
Journey:
The Beginning

Northrop work with Buildcorp to develop a ‘rapid build’ scheme for a 
new ‘modular’ school ECI proposal

December 2018



Modular with a 
Difference

Prefabbed ‘modules’ lock in 

contractors at an early stage during 

design development

One supplier increases the 

procurement risk & decreases 

potential for market competition

Stick with off-site fabrication for 

structure. Leverage Buildcorp’s 

joinery business Euroline to 

prefabricate joinery/internal finishes







The Design 
Journey:
Start of Design

Northrop work with 
Buildcorp to develop 
a ‘rapid build’ 
scheme for a new 
‘modular’ school 
ECI proposal

December 
2018

Design starts

February 2019

Work starts on site

January 2020

Handover. School 
commissioning

November
2020

Fist day of school

January 2021













“Traditional” Composite Decking – e.g. RF55/Bondek



SlimDek 210® is a composite metal deck formwork with deep ribs, allowing unpropped 

spans up to 7m to be achieved



SlimFlor® - Primary ASB + SlimDek 210®

no secondary beams  

Conventional Primary-secondary steel framing + 

structural decking
Vs.

SlimDek 210® in SlimFlor vs “Traditional” Composite



SlimFlor® - Primary ASB + SlimDek 210®

no secondary beams  

Conventional Primary-secondary steel framing + 

structural decking
Vs.

60FRL – 280mm 90FRL – 290mm

120FRL – 305mm 180/240FRL – 330/350mm

SlimDek 210® in SlimFlor vs “Traditional” Composite



(Internal Beams at SSCC)

SlimDek 210® in SlimFlor® arrangement



Asymmetric Steel Beams – ASB

• ASB(UC) – Standard UC section with welded bottom plate (hit-miss)

• CUSTOM ASB – 3 plate welded ASB with bottom flange wider than top flange



SlimDek 210® in down-stand arrangement

(Edge beams at SSCC)
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7.5m COLUMN GRID

6.7m SlimDek 210®

Unpropped Span

1.6m Twin-beam







Beam Design 

• Fully encased asymmetric steel beams are designed as fully composite for SLS and steel only for ULS

without shear studs

• This has been validated by testing, showing full composite capacity is achieved all the way up to yield 

(CTBUH paper, SCI-P-248, etc.) & significant reserve capacity present at ULS

• KingBeam 2 software can be used for design of SlimFlor® beams 

• ASB’s are checked for construction stage torsion and local flexure of the bottom flange (crane beam effect)

• ASB’s are checked for SLS and ULS as per above assumptions

• All checks undertaken in accordance with AS2327

• KingBeam 3 currently under development for continuous composite (watch this space!)

• Superior Hp/A Ratio of encased SlimFlor® beams reduces the passive fire protection requirements

The Design Process – SlimFlor® Beams
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(CTBUH paper, SCI-P-248, etc.) & significant reserve capacity present at ULS

• KingBeam 2 software can be used for design of SlimFlor® beams 

• ASB’s are checked for construction stage torsion and local flexure of the bottom flange (crane beam effect)
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The Design Process – SlimFlor® Beams



Service Penetrations & Coordination



SlimDek 210® Support

Coarse Level of Detail

Fine Level of Detail



SlimDek 210™ Project Support



SlimDek 210™ Project Support



SlimDek 210® Infill Pieces/Accessories







SlimDek 210™

Project Support



SlimDek 210™

Project Support





SlimDek 210™ Project Support
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SlimDek 210™ Project Support



SLIMDEK 210® Scheme





Benefits – SlimDek 210®
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 Large unpropped spans – made possible with SlimDek 210®

 Program advantages – Immediate fit-out of floor below the day after pour

 Simple structure – Less beams, less connections, less lifts, less fabrication

 SlimFlor® structure enables ease of service reticulation & reduction in PFP

 Safety – Twin beam cassette provides safe working platform

 Lighter overall structure – reduced demand on foundation & lateral system

 Concrete core eliminated – cost & program advantage. 

 Holistically cost competitive – Selected over other solutions considered

 Fully coordinated & shop-drawn bespoke project solutions

“It’s like assembling IKEA furniture on site!”





Bubbledeck



Bubbledeck – The Eindhoven 
Airport Car Park Collapse



Bubbledeck –
Client 
Concerns

Slab Diaphragm Actions



Bubbledeck –
Client 
Concerns

Slab Diaphragm Actions



Bubbledeck –
Client 
Concerns

Thermal effects



The Design 
Journey:
A small 
road-block

Northrop work 
with Buildcorp to 
develop a ‘rapid 
build’ scheme for 
a new ‘modular’ 
school ECI 
proposal

December 
2018

Design starts

February
2019

SSDA is rejected

September 
2019

Work starts on site

January 
2020

Work starts on 
site

June 2020

Handover and first 
day of school

October 
2021



The Design 
Journey

Northrop work 
with Buildcorp 
to develop a 
‘rapid build’ 
scheme for a 
new ‘modular’ 
school ECI 
proposal

December 
2018

Design starts

February
2019

SSDA is 
rejected

September 
2020

Work starts on 
site

June 2020

Bubbledeck
scheme 
rejected

Northrop start 
detailed PT 
design

August 
2020

First PT pour

September 
2020

Handover and 
first day of 
school

October 
2021



PT 
Documentation

32 PT Slab Pours

30 Unique PT Slab Pours (only 3 

could be ‘typicalised’

1x PT Slab pour issued for 

construction every 2 days



Automation 

• Export Cad file from RAM

• Import Cad File Into Revit

• Run Dynamo Script.

• Then start Documentation 

process. 



Post Tensioning 
Documentation

• Clean up Tendons and chair 

heights from Dynamo Script 

• Show distance between 

tendons.

• Show correct end.





























Questions


