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Class summary

This class will examine new workflows to increase productivity and
minimize the waste caused In the design and documentation of
structural solutions. The class will explore interoperability between
analysis software and Building Information Modelling (BIM) tools, with
a focus on Revit as the primary documentation model. By making the
most of parametric tools such as Dynamo and Grasshopper/Rhino,
we will demonstrate how "Open BIM" can provide the foundation to
successful collaboration. Using real-world examples of complex and
simple structures to demonstrate technigues and processes that will
maximise your efficiencyand make t he most of
and examine what future skills your team might need to develop
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Key learning objectives

At the end of this class, you will be able to:

A Learn how to make the most of collaborative workflows between the
Architect and Engineer to maximize efficiency and minimize waste In
the design and delivery of structural engineering solutions

A Learn how to optimize structural solutions to provide sustainable
design choices that are buildable and cost-effective

A Gain insight into the training opportunities and skill set your team will
need to stay ahead of your competitors

A Gain a better understanding of the needs of all stakeholders in the
lifecycle of a project through design, construction, and operation of a
facility, and learn how your design can be flexible to accommodate
future changes
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How could you detail these steel connections?
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A 3D Exploded View with 2D details A 3D Interactive View
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Modelling Study Goals

A Minimise duplication of effort, create flow of data, encourage
open BIM, applicable to simple and complex connections,
flexible to change for external stakeholder requests

A Scope of work i Provide LOD300 details from which a shop
detaller can produce LOD400 model/drawings

A Current workflow for geometry and section sizesi
Rhino/Grasshopper/Analysis(GSA)/Revit
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Considerations

A How many variations of the connections are there?
A Checking of shop detailers model/drawings

A Resources and training required
A

Time to build fully parametrics ol ut 1 on 0O0vO0O 1 n
connection modelling within Revit

A Architectural impacts, constructability and shop
detallers preferences downstream
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Possible Solutions

A Embed parametric connection components within individual
Revit framing and column families

A Use generic parametric Revit connection components for
plates and bolts and model i i n p coanectians which rely
on parametric relationships to one another

A Build parametric script in Grasshopper/Tekla/Dynamo to
create relationships between node connection members
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Embed parametric connection components within
Individual Revit framing and column families

Dimensions

End 1 Splice Cap Dia Ext (default) 80.0 = r

End 1 Splice Cap T (default) 20.0 = r

End 1 Splice Cut Back (default) 300.0 = r

End 1 Splice Cut Back Working (default) 400.0 =if(End 1 Splice OnOff, End 1 Splice Cut r

End 1 Splice Gap (default) 20.0 = r

End 1 Splice Gap Half (default) 10.0 =End 1 Splice Gap / 2 r

End 1 Splice Slot L (default) 400.0 = r

End 1 Splice Slot L Half (default) 200.0 =End 1 Splice Slot L/ 2 r|=

End 1 Splice Slot T (default) 40.0 = r

End 1 Splice Slot W Ext (default) 15.0 = r

End 2 Splice Cap Dia Ext (default) 60.0 = r

End 2 Splice Cap T (default) 40.0 = r

End 2 Splice Cut Back (default) 2500 = r

End 2 Splice Cut Back Working (default) 350.0 =if(End 2 Splice OnOff, End 2 Splice Cut [

End 2 Splice Gap (default) 20 = r

End 2 Splice Gap Half (default) 1.0 =kEnd 2 Splice Gap / 2 r

End 2 Splice Slot L (default) 300.0 = r

End 2 Splice Slot L Half (default) 1500  =End 2 Splice Slot L /2 =il Parameter Value
End 2 SFllce Slﬂtjlnl"nlr Ext {dtj-:fault} 20.0 = r End 1 5p|ice OnOff {clefault]
End Splice Cap Dia Extension (default) 60.0 = r

= _ cn S = End 2 Splice OnOff (default)

A Approx. 20 new parameters required for this connection
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Embed parametric connection components within
Individual Revit framing and column families @

Baseplate Edge Dist (default) 354 =
Baseplate Hole Dia (default) 59.2 =
Baseplate Length (default) 4956 =
Baseplate Pin Cap Dia (default) 99.8 =
Baseplate Pin Cap T (default) 15.0 =
Baseplate Pin Dia (default) 35.0 =
Baseplate Pin Extension (defaul 25.0 =
Baseplate T (default) 41.2 =
Baseplate V Plate to Taper V Pl 5.0 =
Baseplate Vert Dist to Pin CL (d :350.0 =
Baseplate Vertical Dia Inner (de:150.0 =
Baseplate Vertical H1 (default) :500.0 =
Baseplate Vertical H2 (default) (183.6 =
Baseplate Vertical Radius (defa 91.8 =Baseplate Vertical H2 / 2
Baseplate Vertical T (default) 654 =
Baseplate Width (default) 548.5 =
End 1 Cut Back (default) 1500.0 =
End 1 Cut Back Working (defaul:1600.0 =if(End 1 Cut Back OnOff, End 1
End 2 Cut Back (default) 500.0 =
End 2 Cut Back Working (defaul:600.0 =if(End 2 Cut Back OnOff, End 2
oD 273.1 =
Seal Plate Angle (default) 61.201° =
Taper CHS OD2 (default) 183.6 =Baseplate Vertical H2
Taper CHS Vertical Slot L (defa 1280.0 =
Taper CHS Vertical T (default) 68.6 =

540

1000

& 16 | % \;\ Parameter Value
="

Baseplate OnOff (default)
Baseplate Vertical OnOff (defau
End 1 Cut Back OnOff (default)
4 _“ﬂ End 2 Cut Back OnOff (default)
150 Taper CHS OnOff (default)
Taper CHS Vertical Plates OnOff

350

NEEEEE

A Approx. 20 new parameters required for this connection
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Embed parametric connection components within
Individual Revit framing and column families

Dimensons

End 1 Splice Cap Dia Ext (default) 80.0 = [

End 1 Splice Cap T (default) 200 = [

End 1 Splice Cut Back (default) 300.0 = [

End 1 Splice Cut Back Working (default) 400.0 =if(End 1 Splice OnOff, End 1 Splice Cut [~

End 1 Splice Gap (default) 200 = r

End 1 Splice Gap Half (default) 10.0 =End 1 Splice Gap / 2 r

End 1 Splice Slot L (default) 400.0 = [

End 1 Splice Slot L Half (default) 200.0 =End 1 Splice Slot L/ 2 r|=

End 1 Splice Slot T (default) 40.0 = [

End 1 Splice Slot W Ext (default) 15.0 = [

End 2 Splice Cap Dia Ext (default) 60.0 = [

End 2 Splice Cap T (default) 40.0 = [ P LIS

End 2 Splice Cut Back (default) 250.0 = [

End 2 Splice Cut Back Working (default) 350.0 =if(End 2 Splice OnOff, End 2 Splice Cut (™

End 2 Splice Gap (default) 2.0 = [

End 2 Splice Gap Half (default) 1.0 ~End 2 Splice Gap / 2 r Rectangular Void - Face Based

End 2 Splice Slot L (default) 300.0 = [ L

End 2 Splice Slot L Half (default) 150.0 =End 2 Splice Slot L/ 2 [

End 2 Splice Slot T (default) 40.0 = r - [ =

End 2 Splice Slot W Ext (default) 200 = r Generic Models {l] M ‘ Edit Tj
End Splice Cap Dia Extension (default) 60.0 = r ) Constraints d
+ Cn vl

<l i h Host <not associated =

Parameter Value Elevation 17266.8

Graphics Dimensions d
End 1 Cap Plate (default) VDIE' Wldth BDDD

End 1 Cap Plate OnOff (default)
End 1 Cut Back OnOff (default)
End 1 Slotted Plate OnOff (defa
End 2 Cap Plate OnOff (default)
End 2 Cut Back OnOff (default)

Void Depth above P...:100.0
Void Depth below P...:100.0
Void Breadth 100.0 [

A Parametric Relationship between members, manual adjustment

required
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Use generic parametric Revit connection components for

pl ates and bolts and model NI
rely on parametric relationships to one another

A No new parameter or families required

A Flexible exploded views simple to create
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Controlling parameter within Revit families/components

A Directly in Revit
A Within a link through Excel

A Within a link through Dynamo
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Directly In Revit project environment

Structural Columns (1)

Advantages

seselat o Extensior o A Quick to make small changes to a
EZEZE::I:LNWDTa.:_,erw.atem o few parameters

A Little training of team required
—ooi % Disadvantages

L. 10009 A Not linked to a calculation, therefore
i e double handled

B o A Hard to distinguish parameter

e chs Ve T 00 function
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Within a link through Excel

Structural Column Tapered Baseplate Schedule
Bolt Pin
BF Edge Hole | Cap | Pin Cap Pin
Type Length | Width | Thickness Dist Dia Dia |Thickness| Pin Dia Extension
HSS10.750X0.375 |500 550 40 70 30 100 15 35 25
HSS16X0.625 500 500 20 50 30 100 15 35 25
F G H | J K O

H5510.750X0.375

500.0

550.0

40.0

70.0

30.0

100.0

15.0

35.0

25.0

H5516X0.625

500.0

500.0

20.0

50.0

30.0

100.0

15.0

35.0

25.0

Disadvantages
A No visual preview of updates

engineering spreadsheet, A Not as quick as modifying in

therefore no double handling the project for small changes

A Little training of team required A Need to ensure Excel and
Revit are in sync

ARUP

Advantages
A Can be linked to an
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Within a link through Dynamo

Advantages Disadvantages

A Can add images to explain A Basic dynamo training required
parameters A Only controlling parameters within

A Quick to make small changes each member, no relationship

A Quick to generate new between adjacent members
members/geometry
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