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This class shows how ICA use Revit Structure, Inventor 

and SOFiSTiK Structure Detailing for CNC Rebar 

Fabrication. 

 

We show how to use point clouds for Quality Assurance 

(QA), and some in house apps for rebar modeling 

Class summary 



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

 Know how to use Revit for an effective shop drawing workflow 

 Use SOFiSTiK Structural Detailing for exporting Rebar Data to a CNC 

rebar bending machines. 

 Know some rebar tips and tricks 

 Get ideas for using 3d scanner for QA. 

 

 

 

Key learning objectives 



Introduction 









Workflow 



1 

PROJECT INPUT. 



2 

BIM MODEL. 



3 

REPORTS. 



4 

SOLUTION. 



5 

QUANTITY 

TAKEOFF. 



6 

SHOP 

DRAWINGS. 



7 

REBAR 

OPTIMIZATION. 
footing column column cap 



8 

REBAR 

OPTIMIZATION. 



9 

REBAR 

PRODUCTION. 

Hand made production   1,500 ton =  400 people in 1 month  

Rebar production plant   1,500 ton =  20   people in 1 month  
 

  



10 

REBAR 

ASSEMBLIES. 

Less Equipment, accidents, cost and waste 

More Quality, control and performance 

  



11 

ASSEMBLIES 

MANUAL. 



12 

ASSEMBLIES 

MANUAL. 



Inventor Parts and 

Assemblies 

 









Girder 



Girder 



Formwork Inventor 

Assemblies 

 













Column Cap Formwork 



Formwork Drawings 



Assembly Models in Revit 

 





LENGTH 

12.70 miles 





Assembly Model in Revit 

• Quantity Takeoff for elements made 

in-situ 

• Incongruence, intersections and 

geometry relationships. 

• Progress Report 

• Simulation 4D. 

• MEP Models. 

 

 



Geometry Model in Inventor and Rebar Model in Revit 

• Comparison among many elements 

for Formwork Optimization  

• Rebar and concrete Quantity Takeoff  

• Clash detection 

• Shop drawings – Rebar and Tendons 

 

 



Assembly Family Column 







Link Prefab Slabs to Excel 



Railing Families and a Division Path 



Railing Families and a Division Path 



construction process 



















Rebar Models in Revit 

 

















Shop Drawings 

 











Rebar Dimension App 









Automatic View + Rebar Dimension App 





























Rebar Interpolation App 



Rebar Arc Interpolation App 



Rebar Interpolation App 





Change Rebar Hook Position App 



Rebar Splice App 



Rebar Splice App 



Rebar Splice App 



Tips and Tricks 

 



Rebar Shapes 

 When sketch a new rebar, Revit tries to match the 

segments and hooks with its internal library if didn't find 

a match it creates a new form. 

 The rules for matching are: 

 Number of segments regardless of the dimension. 

 Angle relationship between contiguous segments 

 Hook Types and Hook Orientations 

 Style of rebar (Standard  or Stirrup/Tie) 

 



Rebar in Twisted Elements 

 If the element is twisted the 

rebar stirrups need to be 

adjusted along the section, 

this implies different angles. 



Rebar in Twisted Elements 

 The problem is that the model ends with a new shape 

for every stirrup. 



Rebar in Twisted Elements 

 To solve this problem before 

modeling all rebars, select 

the rebar and click edit 

family inside the sketch 

dimension the angle 

between contiguous 

segments and assign a 

shared parameter 



Rebar in Twisted Elements 

 The problem is resolved and every stirrup has the same 

shape although it has different angles  



Hook Lengths 

45° Hook 90° Hook 

SOURCE Revit 2015 Help 

http://help.autodesk.com/view/RVT/2015/ENU/?guid=GUID-E3322279-2BC5-44B3-86DD-77B09F6BF479
http://help.autodesk.com/view/RVT/2015/ENU/?guid=GUID-E3322279-2BC5-44B3-86DD-77B09F6BF479


Hook Lengths 

135° Hook 180° Hook 

SOURCE Revit 2015 Help 

http://help.autodesk.com/view/RVT/2015/ENU/?guid=GUID-E3322279-2BC5-44B3-86DD-77B09F6BF479
http://help.autodesk.com/view/RVT/2015/ENU/?guid=GUID-E3322279-2BC5-44B3-86DD-77B09F6BF479


Rebar Shape 





Rebar Shape 





 When the geometry is very 

complex, the are many 

rebar hosted in a single 

element or Revit slows 

down whenever try to put a 

rebar. One way to fix it is to 

put a bounding box around 

the element and host the 

rebars to that box 

Generic Model Bounding Box Family 

 



SOFiSTiK 

Exporting rebar data to 

bending machine 



 In SOFiSTiK there are to ways 

to get the rebar schedule. 

 Bar marks per project. All the 

rebars of the file are exported 

 Bar marks per sheet. Only the 

rebar in the sheet  

 

 

Settings 



Settings – Rebar Length 

 Revit. Use the “real” rebar length 

using the center line but all the 

dimension parameter are related 

to the exterior. 

 SOFiSTiK. There are two options: 

 Method A. Use the projection of the 

exterior faces to calculate the bar 

length and the hook length 

 Method B. Use the same as Revit 

using the center lines 



Rebar Length Differences 



SOFiSTiK Schedule Example 





 When creates the Schedule, in the same directory creates a 

file with the name of the Revit file and the extension *.abs if 

the file is opened on notepad shows all the rebar information 

in the standard BVBS format.  

 This file feeds the software of the rebar bender machines 

 

SOFiSTiK BVBS File 



Lessons Learned 

 Its very important to know the bender mandrels 

diameter before sending to production and change the 

hook bend diameter on Revit 

 

 

 

 SOFiSTiK uses the Mark for its schedule, all the rebars 

that their mark are empty the program omits them in 

the schedule. 



 The mark needs to be unique, if the pieces are different 

SOFiSTiK finds inconsistent information and omits the 

duplicated rebar from the schedule 

 

 Its necessary to check the rebar max stock length on 

the plant for each rebar diameter and to cut them in the 

model. 

Lessons Learned 



 The rebar segments must be linear, if the shape 

contains arcs needs to be segmented. 

 

 

Lessons Learned 



Clash Detection in 

Navisworks 



 From the Fabricator point of 

view the most important 

clashes to find are: 

 The connections with other 

elements 

 Ducts of strands 

 The space between TA girders 

is enough to fit the central 

 Almost all clashes detected 

are corrected on the fabric 

and not on site 







Point Clouds comparison 

using CloudCompare 









Fabrication Process 

























































Q&A 

 hector.igr@outlook.com 

 hector.grajales@ica.mx 



Session Feedback 

 Via the Survey Stations, email or mobile device 

 AU 2014 passes given out each day! 

 Best to do it right after the session 

 Instructors see results in real-time 
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