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About the speaker

Nate Holland

Nate leads the Design Computation team at NBBJ
where he’s in charge of driving both innovation and
efficiency on project work. He is uniquely situated at
the intersection of technology, architecture, human
experience, and performance. His work as a designer
and digital specialist on the Amazon Spheres, REI
headquarters, and Rainier Square Tower continues to
raise the bar for architecture in Seattle.



Learning Objectives

OBJECTIVE ONE

Learn different cross-platform design
strategies to prepare for interoperability

from day one

OBJECTIVE THREE

Learn how to automate the instantiation
of complex curtain wall modules in Revit
using Dynamo-based data and data

from cross-platform design models

OBJECTIVE TWO

Learn how to create a reusable
curtain wall rig with standardized

parameters

OBJECTIVE FOUR
Learn how to build schedulable and
tag-able assets into your curtain

wall design



Why Curtainwall

 It's a primary building design element
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o (with lots of changes throughout design)

e

« Used in most of our projects

o (getting this right increases our efficiency)

 Modular Rationalization
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o (It's a basic kit of parts assembled in different ways)
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Walls with Windows Adaptive Components  Revit Curtain Wall Tool

Easiest to drawn and update Easy to place with dynamo Easy to draw and understand
Flexible profile geometry Great for complex forms Advanced types are very flexible
No extraneous lines to deal with Huge pain to edit manually Slow to build families

Everyone can model this way Requires advanced users Most people can figure it out




Unitized Modeling to Match Fabrication

Unitized — each curtain wall panel represents a full prefabricated unit

Education — think through how its made

Documentation — provide information to fabricator that matches how they’ll build it

Faster editing — fewer partial grid lines
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"Not so fast my
friend..”

< | A . Not everyone prefers designing in Revit...
o Lilliams" M |

Each tool has different strengths...

Every project is inherently different...




What do we know about interop
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Comparing Tools: Data Flow

Brian Ringley AU 2015
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What do we know about interop

Blocks Mesh Revit — Dynamo — Forge — Rhino — Grasshopper Import Layers
Families Nurbs Sketchup — Unity — Formit — Max Insert Parameters

Components Solids Conveyor - Speckle - Konstru Link Meta Data



What do we know about interop

Blocks Mesh Import Layers

Families Nurbs o It’S Stl” freaklng hard Insert Parameters

Components Solids Link Meta Data



What do we know about interop

Interoperability Is more than
software tools and plugins...



»
We need a strategy

Parity in modeling technique

(good planning and starting point)

~ Templates and Examples

(the basics)

Documented workflows

(bringing expertise to the masses)




What does parity in modeling mean

One-One g Approach

Reality § Standards

Each object in model A Modeling strategy is Modeled elements Names, dimensions, and
has a corresponding similar between each represent the way they project organization are

element in model B design program will be constructed aligned between projects



Parity In Modeling: Coordinate Origins

DO THIS FIRST!

(its easy)



Parity In Modeling: Revit

.0
I

Model CW Unit as s single family Do not Modgl curtain wall as individual piece

Half Mullion on each edge Do not Agsign Mullions to grid lines

Use consistent sub object categories Do not use hard to decipher names

Use Consistent Parameter names Do’not start from scratch each time



Parity In Modeling: Rhino
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Model CW Unit independently as a Block Do not model the whole facade as a single surface
Simplify Geometry to reduce weight Do not build repeated elements individually
Use consistent nested layers with assigned materials Do not put everything on the same layer with unique materials

Use nested blocks for repeated elements Do not misspell things



Parity In Modeling: Implications

Some sort of direct translation is now possible

Documentation strategy is aligned with the design approach



...but how do we achieve parity”

Templates
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Our Revit Template

Full CW Unit

Half Mullions at the edges

3 types of reference planes
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Our Revit Template

« Half Mullions at the edges
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Our Revit Template e I
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Our Revit Template

I
Height=2'-57/8"

Generic Model Family
Reference planes

Model lines — with custom object style

RECHG- -8 270

Create  Insert nnotate  View  Manage

S [ HelEl B O v &

Modify| | (BI| [ ]| rusion Blend Revolve Sweep

Select = Properties Forms

Properties

R

B Family Category and Parameters

Family Category

Filter list: | Architecture w

....... Casework
....... Columng

....... Electrical Equipment
------- Electrical Fixtures

------- Fumiture Systems
------- Generic Models

[#-- Railings

....... Specialty Equipment
------- Structural Columns

------- Structural Connections
------- Structural Foundatinns

Family Parameters

Parameter Value

Cut with Voids When Lo []

Can host rebar O

Part Type Mormal

Round Connector Dime :Use Diameter

Shared

Cancel

Don'’t forget to share the parameters (two places)

Pararmeter Properties

Parameter Type
i) Family parameter
(Cannot appear in schedules or tags)

(@) Shared parameter

appear in schedules and tags)

Parameter Data
Marme:
Height

(Can be shared by multiple projects and families, exported to ODBC, and

Expart...




Our Revit Template

Mostly helper parameters
Typical users should avoid these

Generally set up once per project

Materials— names vary by

panel configuration

Set the dimensions and

character of the panel

Hide the insulation for vision
glass or include it behind

opague panels

—
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Family Types

Type name: | Metal Panel right Spandrel over Vision V| h ﬁ
|Sear|:h parameters CL
| Parameter Yalue Formula | Lock |
Construction Type =

Glazing Thickness o1 = ]
Insulation Thickness o 3" = ]
Mullion Angle Left (default) -180.00° = if(Left Mullion = Corner, -225%, -180:[]
Mullicn Angle Right (default) -180.00° = if(Right Mullion |s Corner, -225%, -18i[]
Mullion Corner Offset Left (default) oo = if(Left Mullion |s Corner, 0" 03/16", (]
Mullion Corner Offset Right (default) (0" 0" = if(Right Mullion Is Corner, 0" 0 3/16"% ]
Mullion Glazing Pocket Depth 0 13/8" = ]
Mullicn Glazing Pocket Width o = Mullicn Half Width - (Mullicn Nose
Mullion Half Width 01378 = Mullion Width /2
Mullion Mose Half Width 0" 038" = Mullion Mose Width / 2
Mullion Mose Width 0" 034" =
Mullion Width 0 234" =
Mullicn Depth 0 61/4" = ]
Mullion Depth Calculated 0" e1/4" = Mullien Depth + 5ill Depth ]
Materialsand Finishes &
Finizh =

Insulation Material Spandrel Insulation =

Mullicn Material Mullicn Material =

Lower Left Panel Material ! Glass - Vision =

Right Panel Material ! Metal Panel =

Upper Left Panel Material ! Glass - Spandrel =

Facing Orientation (default)

Head Height 50" = O]
Left Mullion s Corner (default) [l =
Right Mullien |s Corner (default) [ =
Right Panel Width 1" 91/4" = O]
Sill Depth oo = O

Lower Left Panel Insulation Visibility

Right Panel Insulation Visibility

Upper Left Panel Insulation Visibility

KR

ST tE &

How do I manage family types?

#

| Manage Lookup Tables ‘

o ]| emal |

Apply
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------- UNIQUE PANEL WIDTH
, SEE EMLARGED PLAN

7" A1"0S

PANEL CORRUGATION OPERABLE SPANDREL

FRAT REICHI
o

TYPE TYPE WINDOW  @SILL
ABCDE 123 0- S-
mNT.!;JhB .NCI DCIH'I'.PIMB INCI
OPERASLE OPERASLE EPANDREL ZPANDRE
WINDOW WINDOW B 5L & SILL
S _._'-"EQ
P

Tagged Types

* Repeated kit of parts
« Simplifies non-regular patterns
« Easy identification of unique elements

« Shared type param’s as labels



Our Revit Template(s)




Name Material Typical Infill Panels Mullions Fins and Mullion Caps

Default ool Vision Glass Insulation Spandrel Glass SRS ONE desTpllnn i i
¥ OW Unit v = —_ e——
Mullion ? o Il @ Mullion st E—r—
Insulation @ ' l ) Insulation e —
Mullion Cap 7 of B @ Mullien
Fin ? of OO Fin
Metal Panel 2 ' ) Metal Panel Louver (groug) Metal Panel
Infill Panel Yo
Lowuwver Pl | e
* (Glazing =l
Spandrel Pl | . Spandrel
Vision 7 of B ) Glass
ol cwunits

Our Rhino Template

Full cw unit as block
Example infill panels from past projects as Blocks

Standard Mullion profiles as Blocks

Standard Fins and Mullion Caps as Blocks

Layer structure

Materials
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Putting the aligned
model strategy to work




WHY ARE YOU MOVING BETWEEN
PROGRAMS?
VISUALIZATION, DOCUMENTATION, ANALYSIS?

WHY
AM | DOING
THIS?

WHAT DO YOU ACTUALLY NEED?
DATA, GEOMETRY, BOTH?
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LINK INSERTION
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®
E Geometry from one program
E is displayed in another with
% visibility controls (Layers,
"© Categories, Materials, etc.)
=
0p

Types of Interop

DIRECT BUILD

New native geometry is
created with translated data
from the previous model

(Names, Params, etc.)

PARAM SETTING

Existing model elements are

linked between two programs.

As values and data change in
one they are updated in the

other

CLOUD MODEL

All elements and geo are
connected and changes that
happen in either program are
made in the other

> As Needed

Frequent <



Hypothetical Building X

Again think like Revit

- Grid line spacing, justification, Panel types

Then think beyond what revit does natively
- Complex panel Patterns

- Painting on facade types
- Family types by jpg

Dynamo, Grasshopper, C# enable ultimate control

- Built around Revit thinking so its compatible between

platforms

- Making the process user friendly is the last piece of the

puzzle




Hypothetical Building X




Facade Painter

Designer friendly Ul
Rapid ideation

Complex patterns




Design Model
Interactive

Flexible
Quick
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We can do better

Why Interop? Develop and Document

What do we want?

New Revit Walls

Aligned Curtain Gridlines
Automated Panel Types
Automated Parameters

Material Takeoffs



Panel center points

Panel Type and Data

T~ Mr
/ T

Wall Profile as Polyline

\

Grid line endpoints
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Yes, but is that process repeatable?




Documented Workflows

. Videos
nbbj -
Home Eirm ~ Design ~ Operations ~ Marketing Examples
PDFs

Contact info

TECHNICAL DESIGN INTEROPERABILITY
STANDARDS STANDARDS WORFLOWS




:
PHASE 1
PROSPECT/PROJECT FOLLOWUP

SETUP DP CHECKLIST PRE-CONTRACT FOLLOW UP MEETING SET FOR

1 DATE & TIME

TIME: 15 MINUTES INTIAL INFOMATION 2pin Friday 9/11/2015
REVIEW

Sacramento Courthouse/ CA

ey o

. i PROJECT DESCRIPTION PROJECT TEAM
ciect Hame | Local BRIEF DEBCAIPTICN OF SCOFE & SCHEDULE ELLOE KRN SR

|€|1405I00 Douse gl b 0 5 kil i K] L 5 L LN T T ) ray P e Jr
funsctions. The building will likely be somewbers in the neiglbochood of 16 stories. T Flosey Taylss
Ly Schedule reflects a best case (soonest) project stan. assuming JOC approves te augmented program. A more likely andrew Molehany  Zhilin
scenario may shift the stan date hack 3-4 weeks. Something else o be aware oft while the above schedule supgesis Claire Shownalter Louisa
o smieeth and linear phase progression, -6 week pauses between phases are assumed for JOU review (1e., Design Alark Parrish Duniel or Paula
SEA3I TVevelapment duration of 8 months = 6.5 months + 1.5 monh panse pror e e s of The U1 phasel, ‘Christina Cngolosi
Studia =
ANTICIPATED DELIVERABLES L] Training Flan Requird
CONTRACT REQUMRED & NBE.J REQUIRED
o neal and Final aereen ’ - - L s y . ) Puna Wil b= Used (Wark Plan Required)
Jazon Miller delivery, Only PDF and CAD O
] Cross Studin Gollakoration {Collaboration Pl rac)
PraectManager €M at Risk chosen in DD, Courtraom Mack-up required, Raom Data Sherts required i SDIDD ross Sturke Goksboration ol abaration PanRequind)
Tabulation of net and gross ares, a5 well as comparison between initial program and designed ansa. ] Signi il Vi ion Fequi Wisualzation Plan Required)
Owrrer Review of all work at 30%. 90% & 100%: cost estimate at %30 and 100% completion.
[ E a C h P h a S e T rendered site plan, 1 extenior rendenng and 1 miscellanenus rendening o DI} phase, Sravht Ty TE Termace Ravit
107172015 Feymlar User mechings wilh rentenngs and diagrams ::'mrmr!m L] regral Group Revit
Project Start Date Lardutais 'vnlulm:m
ANTICIPATED GOALS g e
° S cope 02/17 CD - 10/1/21 Completion e e T - ) - S e
Froject Compietion Dale - ques whe . and & . Lghting M3 Revit
L 5 sl I 5 WHEN D I d 5 =1 Kala [iife Safety [ il jares Hghay
Program. MEP consultant will provide eneriy model, Signage | EGD o]
Lo Wik - ¥ and Telecom, Security, Db antage
Anne Gustavson W Exterior Emeelope xmu Tormasstii
® I OOIS e MODEL SETUP IDEAS Cout Placowr Fatonn
Hates
ProspectProject SetupPlan I
TOSpecuFroject oetup Flan T TEy 8-12 per week for BIM leadership, consistently throughout the project. Project Setup
R LLOW ' - estitnated 30 howrs. (expectation-wise, | need 25% of my time to respond to Revit needs on
° eopie s prjcts
Project Opportunites FTE REQUIREMENTS
~Pre-Contract LD before contract signed w/consultaniz (2 hrs)
. — -BIM Startup Meeting will be reguired with Consultants at project startup, Review file
Sacraments Courthousel CA Setup Mode! Origing 0 Tergeted Grasshopper Training T Recommend program data buit into model data 3t start for reports 1o e buit, (Review Shastal ek {more (@ Sewp) ,ha,ingmwzmdmﬂ,. worktion. o) m,ﬂ.mm-m o
Project Mame / 1 O Rewit (dnns) S0 0 Grasshopper Sustainabiliy analysis 3 Area Plans for area analysis reguirements. {Review Shasta) . -BIM Process should be integrated into Process Design {1 Should attend the whaole thing to
® O r OWS a g g::::wnemml :anf.: ﬂmwm T Mackup may require a senarate Revil madel depening on extent of drawing st and mockup spate. TE REQUIREMENTS build on plan, with 20-60 minute summary at the end)
o Bl _?\;Plﬂmr n ‘.THP::IM T oo ‘| Furniture Package Reit Warkfiow (nne) <1 Hr, BIM Charrette at Project Startup to review standards and Project specific workflows,
. ough, VR, : _: Ravit for sarly design tool cussion -BIM L&L: 4-5 ane hr sessions Tor tearn skill building.

Network Folder Usage
O Mew Tile stricture fanrat
0 file naming wyyy_mm_dd_name.gxt

* Opportunities 3 R

Project Mumbar ~Your current list of team members docs not contain anyone with strong DC skills.

Recommend seiting targeted goals and incorparate team training 1@ support Andrew
Husmann's efforts. Energy Modeling will be dane by the MEP consultant, so anything we

EAD FTE REQUIREMENTS

M cover would need o dewould be more lightweight.
Revit Setup X X
O Rewit fns) end of Gotober T W don't have strong DG pecgle on Architecture i 1 lead
Jazon Millar |n} Eﬂ’]ﬁls —
Project Manager m] -

Engage at S0 far Maintenance and Posting

0015
Project Start Date

Engage at G for drawing procuction assistance and printing
Export Revit Modal to Rhina far Grasshapper analysis

u]
[ Engage al DD fer
o
m}

Revit
Intermediate Advanced: Sarah, Shungin, Candy?, Studio Warkpiz
Lo e rain, Gy’ I BIM Kickolf with Consudlants Required (Beginning of S0 e
o . - O Process Design ntegrate BIM procass throughout)
Intermediate: Jasan, Tom, Andrew, Danial, Chiristi- .
mm,m' - casan, fom, fnrew, Lans O BIM Charrstie {1 hr at startup Separate fram Process Design o O Girix acesss for Scott
finne Gusiavaon Beﬁlnner'(;lm Paula review standards and project specific warkfaws) O Mirror Graphics, reparts. and presantations folders to 57 J drive?
Project BIM Luadar ! ! O Projact Execution Pan by 100152015 [u]
Rhing 0O LOD for Consultants pre-contract, Eary Oclober
Beginner: Andrew, Shunpin, Zhiin, Mark
Ir iate: Clairz, Chsting
Project O Leader
Vray
——— = T T T T . e - - = - =
Grasshopper | Design/Documentation S, rl’rmnmnn 1
Eclt:m:tl?‘tgl'nﬁhﬂme Jim Tully o Revit Model 1: Photoshop
(A Hugmann As needed) | Coordination Lexdt 10 ching expartinstruciions lnk) N ~ llustrator
Nate Holland 3Ds Max | To Consultants I | supgastsi method: mthod 1 bicka N . |
Digital Practice Leader; DG Znilin - Advanie] il exnnil instnactions dink) ; . e ;
l - . ] human experigncs toolkit file prap din \ ~ |
_ - - - — — - = = — _ = = = = — . InDesign
~ best practices ikt |
Spacialist
Required To External Renderer Rhino/Grasshopper Analysis
M DG training Reguired if we use DG for any
analyss/uniess we have A4
0O Furnitura Warkfiow
Recommended

01 Build in 4-5 1 b lunch and learss to build
fiewit Skllls (Renoering, Guriain Walls, etc.)




Nate Holland

Recap

Cross Platform Curtain wall

Model Parity
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=== Why Interop — What do you want



Thoughts Questions?

e: nholland@nbbj.com

t: @_NateHolland

In: Nate Holland
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