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Building Information Modeling
(BIM) Requirements for PT

Projects — Today’s Capabilities for
a BIM-based Design

Florian Aalami
CEO ADAPT Corporation
florian@adaptsoft.com
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What is BIM?

The ability to model project information in a

computer interpretable manner that can be used

to support various collaboration, simulation, and

documentation processes.

Key components of BIM data include:

e Explicit typology (what is it?)

e 3D location (where is it?)

e Context specific attributes (what are its details?)
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BIM to Streamline Production

3D Analysis Model
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3D Analysis Model Structural/Shop Drawings
with Tendons
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BIM to Support Coordination

*

MEP

Architect

* Design integration
e Digital 3D clash detection
* Cloud-based collaboration

Central ‘Neutral’
Project Model

Structural Engineer Contractor
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Downstream Benefits of BIM

Submittal of electronic record of as-built-structure to
support facility operation and maintenance

Coordinated
BIM Model

1

Digital Laser Scan
of Construction
Site

Integrated BIM

Design Ti
esign ieam Model Across
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Available BIM Tools

3D modeling platforms
e Revit
e Tekla

e ArchiCAD
e Microstation

e Vectorworks
e Catia
3D BIM viewers for collaboration
* Navisworks
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Available BIM Tools

Database platforms
e Bentley Structural Synchronizer

Cloud-based platforms (geometry focused)
e Autodesk BIM 360 Glue

Cloud-based platforms (document and workflow)
e Newforma
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Structural analysis software

Available BIM Tools

e Various products import/export model info from
above tools

Geometry
Rebar
Tendons
Loading
Reactions
Design criteria
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Main Challenge for PT Industry

None of the 3D modeling platforms
support a native tendon object!

What are your options?

e Use ‘dumb’ 3D geometry objects

e Create custom families

What’s the downside?

* No commercially available integration
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Case Stud_;/: §D Clash Detection
¥ using Navisrks
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; MEP / PT Site Coordination
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MEP / I;T STte Coordination
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Traditional Resolution Approach
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Traditional Resolution Approach
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raditional Resolution Approach

={ADJUS ALL b
I TENDONS

RN UNDER CAST
IN PLUMBING
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Navisworks Model of Slab

' =
<5 Contractor first tried to create tendons using manual modeling process — .,
was not cost effective and could not keep up with changes
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Created 3D Tendon Models using
Design Software

Used traditionally generated PT shop drawings as basis of modeling.
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Created 3D Tendon Models using

Design Software

Used traditionally generated PT shop drawings as basis of modeli‘ng.
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Tendon Layout in Plan
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3D Model of Tendons Exported
from Design Software
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Observations

e Recreating 3D tendon models from PT shop
drawings was fast — 4 hours total
 Had to go through Revit to transfer information to
1Y Navisworks 9
e Contractor not willing to pay for additional
modeling
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: 3D Shop Draw

Case Study
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Tendons Modeled in Tekla

One of our Finnish clients models 3D tendons in Tekla using
their own custom objects.
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Tendons Modeled in Tekla

Tendon information is imported using their own Macro that
reads ADAPT tendon database.
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Automatically Generate 3D Shop
Drawings form Tekla Model
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Automatically Generate 3D Shop
Drawings form Tekla Model
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Observations

e Company needs to develop and maintain own
integration software

e Tendons modeled in Tekla using “rebar” segments

e Link between design software and Tekla not
dynamic

e Company added additional “placement logic” to
their integration software to enable production of
realistic tendon layouts
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Case Study: Tendon Models in
Revit using Custom Families
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3D Tendons Modeled in ADAPT-Builder
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Automated Tendon Modeling in _
Revit :

H_RST_base_model.nvt - 3D View: {30} |V 7yme o keyrmord or phrase qh 9, &8 Y% O signin L ¢

| = L=}
LLE - % Q@ Q @@Q @J @ @ g F EI [ﬁ Search Autodesk Seek Iﬁ
= Modify| | Link Link DWF Decal Point Manage | Import Import Insert Manage Load Loadas  Find and download building product models, drawings, and specs
- Revit CAD  Markup v Cloud  Links CAD gbXML from File Images Family Group
L -i\n-_ Select ¥ | Link | Import s | Load from Library | Autodesk Seek
-
: 7 Properties x - 5~ Project Browser - pearl_R5T_base_.. X
1 =10, Views (all)
: & 3D Views
@ 30 Ve 4 Analytical Model
- L 3D} A
'Ex . 3D View: {3D} - Edit Type [ Elevations (Building Elevation] |
Y Graphics A s - Bast =
¥ B Py
View Scale [T =107 | | - Morth ;
ScaleValue 1: 106 South
Detail Level Medium I:-):L o West -
Parts Visibility  Show Original - Legends B
Visibility/Grap... Edit... - -[A Schedules/Quantities
¥ Graphic Displa... Edit... Q, = = Sheeﬁs (ally
Discipline Structural = @ 3 72 Families
Default Analys... Mone 0[] Gro!.lps_
Sun Path 1 &2 Revit Links
Identity Data E
View Template
View Name {3D}
Dependency Independent
Title on Sheet
Extents H
Crop View =
Crop Region V... [7]
Annotation Cr... [7]
Far Clip Active
Section Box =
Camera a7 i
Properties help Apply r=to MF % GHEHE R 0 B < & 3 4 1 3
Floors: Floor: Concrete 1 15.75" (ADAPT) : R2 F 0

E M| | Main Model % 8 By [F M To
& "o s Py

Synchronized Revit model of floor system modeled in ADAPT
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Tendon Data is Extracted fom
Design Software

|& 'Adapt to Autodesk Revit (Manuel Leyva La

& Adapt to Revit | [1Lload [ADAPTI TextFile || [2]Read All XYZ from ADAPT Text File Loaded
APADT Text File Loaded: X:\ml Research and Development\836, API - Tendons'4. Inbox\BIMtendon_package\TendonSeg_pearl. TXT
# == mmemeeees
i ADAPT CORPORATION R 2
eads directly the
/I 1733 Woodside Road, Suite 220, Redwood City, CAG406T USA <= transfer file from Adapt
i Tel: (630) 306 2400, Fax: (650) 306 2401
Points ( X1 ¥1 Z1 -- X2 Y2 Z2) Loaded from [ APADT Text File ] to [ Autedesk Revit ]: Count of Tendons and Points to [ Autodesk Revit |:

[3] Family

[4] Export to [REVIT] |[ Cancel

Custom Revit Plugin developed in collaboration with BIM Solutions Centre
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Tendon Data is Extracted from
Design Software

Adapt to Autodesk Revit (Manuel Leywa Lamas)

& gudaniioRey [1] Load [ADAPT] Text File | [2] Read All XYZ from ADAPT Text file Loaded ~END_DATA SEGMENT_DATA

APADT Text File Loaded:  X\Google Drive\BIMSC GoogleDrive\8. Libran/\83. Research and Development), API - Tendons\4. Inbox\BIMtendon_package\TendonSeg_pearl. TXT

1 -
" Compile the Tendons Info
All Tendons Loaded OK . : :
P in a Revit Friendly Format
i
Points (X1 Y1 Z1-- X2¥2 Z2) Loaded from [ APADT Text File ] to [ Autodesk Revit ]: / Count of Tendons and Points to [ Autodesk Revit ]:
/ -
TENDON 1
Fal ¥l Fal %2 y2 z2 [3] Family

-146404E+004  9.93762E+003  2.80000E+003 -1.43857E+004 9.77933E+003 2.86177E+003
-1A3857E+004  9.77933E+003 2.86177E+003 -1.41310E+004 9.62104E+003 2.90650E+003
-141310E+004  9.62104E+003  2.90650E+003  -1.38763E+004 9.46275E+003  2.93277E+003

[4] Export to [REVIT] | [ cancel
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Tendon Data is Extracted from
Design Software

JEHR- K- =27 @A -5 5 - S pearl RST base model.vt -3D View: 30} 1| » 7ype o keyword or prrase 08 % B ¥y A signhn - K

Architecture (=]

% Q @ @ U [ Roof + [ Curtain System MR Railing » £} Model Text [ Area - \@ EI% 2. wall @ [y Show
H[E
@ Ceiling @ Curtain Grid 2 Ramp I%. Model Line [% Room Separator > BIE Vertical
Medify|| Wall Door Window Compenent  Column By Shaft Set
- - - (=) Floer + HH Mullion & Stair + | [B] Model Group +  [F@ Tag Room +  [B Tag Area ~ Face [~ Dormer [E% Viewer
Select ¥ | Build | Circulation | Model | Room & Area = | Opening | Datum | Work Plane |

Properties X .
3D Tendons imported as
@ 3D View . . .
object into Revit
3D View: ~ | £ Edi -
7 {30} Edit Type — 3
Graphics E o
View Scale 1/8"=1-0" B ) Morth
Scale Value ..;96 South
Detail Level Medium A _ West
Parts Visibility : Show Origi... ny Legends B
Visibility/Gra... Edit... - Schedules/Quantities
Graphic Disp... Edit... 0, Shaa}s (all)
Discipline Structural E - D i3 Families
Default Anal... | None - [@] Gru_ups_
Sun Path || .8 Revit Links
Identity Data A
View Template <Nonex>
View Mame {30}
Dependency :Independent
Title on Sheet
Extents H
Crop View
Crop Region ... [7]
Annoctation ... :[]
Far Clip Active
Section Box ([
Camera I il
e — Apply y-ro FEH G GHEHR S 0 B = vl i v
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. T FaE) B | Main Model 52O B, ¥ M To
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Observations

e To produce usable 2D structural drawings need
added representation views of tendon objects in
Revit

 Imported information is usable for 3D clash
detection
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Case Study: Automated Generation
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Post—temnsioning shop drawinmg created from desigmn software
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Observations

e Used widely for bonded market where tendons are
supported at specified distances
 Need additional information for US market

e Options for different support types
e Support accessory list
e Support backup bars
e Ability to specify pour boundary and adjust
tendons
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Concluding Remarks

BIM can take on many different forms and L
ultimately help your business improve quality, |
coordination and efficiency. , 5
5

With regards to tendons, until the main BIM ]
modeling platforms develop native tendon objects,
you will have to build your own families or rely on
those provided by third parties.
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