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About the Speaker

Tomislav Zigo

• Advocate of digital tech implementation as a researcher

• Experienced in:

o The vanguard of BIM methodology implementation on 

large healthcare, institutional & industrial projects

o Research work in the field of Building Performance 

Analysis

o Optimization and use of mobile and immersive 

technology and mentorship positions 

• Currently leads Clayco's VDC department and teaches at 

Washington University in St. Louis.



About the Speaker

Liang Gong

• Preconstruction/estimating and VDC for Clayco 

• Experienced in:

o Project management

o BIM development and coordination

o 3D detail production, 5D development & earned value analysis protocols

o Data analysis standards

o Digital production tools to solve problems

o Bridging gap between data captured in the field and project aspirations

o Data aggregation process

o Being liaison between software manufacturers and internal development team 

• Received Master of Engineering Management degree from Duke University and 

Bachelor in Civil Engineering degree from Tianjin University in China.



Revit 

Uniformat

Architects

SQL

P6

Dynamo

BIM 360 Glue

BIM 360 Field 

Naviswork

Risks

Python

Barcode PowerApps

Assemble BIM Track API 

M Language  DAX 

Power BI 

Forecasting

Zones



Integrated Delivery
Develop | Design | Build The Clayco delivery 

model is based upon a 

collaborative team. 

Finance, planning, 

designers, engineers, 

programmers, builders 

and clients working 

transparently, sharing 

information and 

knowledge with the 

common commitment of 

exceeding the owner’s 

expectations.

The integrated nature of our team allows us to 

communicate and challenge each other to drive better 

results for our clients.
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To think as a VDC engineer



BIM 360 Field: Tracking Rooms 

Installation-Scanning Bar Code 



BIM 360 Field: Tracking Rooms 

Installation-Scanning Bar Code 

Question #1

How to integrate 

Barcodes into Revit? 

Question #2

How to stand in center 

of a room when using 

“Show in Model”? 

(Out of a surprise) 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Question #1  How to integrate Barcodes into Revit? 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Question #1  How to integrate Barcodes into Revit? 

No Barcode 

information 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Read from Revit and write to Excel – To grasp all the room information 
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Read from Revit and write to Excel – To grasp all the room information 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Read from Excel and write to Revit – Write Barcodes back to Revit 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Read from Excel and write to Revit – Write Barcodes back to Revit 

Barcode 

Added 



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Question #2  How to stand in center of a room when using “Show in Model”? 

Where is the room? 

The room is hidden by a wall or floor 



Room name, room number and barcode are transferred to the 

associated 3D tag and then to 360 Field by expanding scripts. 
Solution



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 
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Question #2  How to stand in center of a room when using “Show in Model”? 



Before After 

BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code 

Question #2  How to stand in center of a room when using “Show in Model”? 
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Tracking Rooms Installation-Scanning Bar Code
BIM 360 Field vs. Assemble    
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HubID

Issues

Attachments

Projects 

Bearer Token

Comments Viewpoints 

Disciplines 

each [Result = try GetIssues([startnumber]+100, projectid) otherwise null, startnumber = [startnumber]+100]

BIM Track API Structure
Pagination



Auth Token HubID

GetProjects Projects

Invoke custom function: 

GetIssueLoop (Get all issues) 

GetIssues

GetIssueLoop

Issues (Get 100 issues)

GetImages

URL to call one issue-expand to show images/comments/attachments   

Copy/paste to new query-set up parameter projectid, issueid-then will change to a function    

Images 

GetComments

Comments 

GetAttachments

Attachments 

BIM Track in Power BI



BIM Track in Power BI
M Language: PowerQuery



Example:

Issue 239 

BIM Track in Power BI
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Combined Disciplines for an Issue Goal: Separated Disciplines for an Issue 

Disciplines (DAX)



Disciplines (DAX)
Each Discipline is a New Column in Issues Tab



Disciplines (DAX)
Disciplines Table



What to return? 

Filter by what? 

What to match? 

Disciplines (DAX)
Set Up New Column for Each Discipline in Issues Table by using Disciplines Table  



Syntax

=VLOOKUP (value, table, col_index, [range_lookup])

Arguments

• value - The value to look for in the first column of a table.

• table - The table from which to retrieve a value.

• col_index - The column in the table from which to retrieve a value.

• range_lookup - [optional] TRUE = approximate match (default). FALSE = exact match.

Disciplines (DAX)
VLOOKUP in Excel is Different
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Model Mashups: Design Iterations Easy

Design vs. Construction Hard 
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Direct Input into Assemble

(Web or App)  

Sync from P6 

Schedule Input

P6 and Assemble Schedule Integrator



P6 and Assemble Schedule Integrator ScheduleIntegrator.exe



Start Date Actual Start Date 

P6 and Assemble Schedule Integrator



P6 and Assemble Schedule Integrator



EVA: Credit _ Assemble Webinar

“Controlling the Schedule & Construction Process through 5D BIM”

P6 and Assemble Schedule Integrator
Earned Value Analysis
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Power BI Data Connector
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Installation status visualized on drawing 

Installation Status Tracking
4 Levels 



4 Level  

Installation status visualized on drawing 

Installation Status Tracking
4 Levels 



4 Levels (Conditional Formatting) 



4 Levels (Conditional Formatting)
Front end DAX method_%GT Instance Count 



"Added Conditional Column" = Table.AddColumn(#"Changed Type1", "VDC Status Tracking Back End", each if [Installation Status] 

= "Delivered" then 90 else if [Installation Status] = null then 0 else if [Installation Status] = "Level 1 CX" then 10 else if [Installation 

Status] = "Level 2 CX" then 20 else if [Installation Status] = "Level 3 CX" then 30 else null)

4 Levels (Conditional Formatting)
Back end M Language method_VDC Status Tracking Back End 



4 Levels (Conditional Formatting)
Back end M Language method_VDC Status Tracking Back End 



• M - language used in PowerQuery in Excel

• DAX - VBA in Excel 

4 Levels (Conditional Formatting)
Back end M Language method_VDC Status Tracking Back End 



4 Levels (Conditional Formatting)
Python Scripts



4 Levels (Conditional Formatting)
Back end M Language method_VDC Status Tracking Back End 



# The following code to create a dataframe and remove duplicated rows is always executed and acts as a preamble 
for your script: 

# dataset = pandas.DataFrame(Instance Count, Id)
# dataset = dataset.drop_duplicates()

# Paste or type your script code here:
import matplotlib.pyplot as plt
import numpy as np

# when Installation Status are as follows
L0 = dataset[dataset['Installation Status'] == 'Delivered']
L1 = dataset[dataset['Installation Status'] == 'Level 1 CX']
L2 = dataset[dataset['Installation Status'] == 'Level 2 CX']
L3 = dataset[dataset['Installation Status'] == 'Level 3 CX']

fig, ax = plt.subplots()

objects = ('Delivered', 'Level 1 CX', 'Level 2 CX', 'Level 3 CX')
y_pos = np.arange(len(objects))
lengths = [len(L0), len(L1), len(L2), len(L3)]

rects1 = plt.bar(y_pos, lengths, align='center', alpha= 1, color=['brown', 'red', 'yellow', 'green'])
axes = plt.gca()
axes.set_ylim([0,500])
plt.xticks(y_pos, objects)
plt.ylabel('Instance Count')
plt.title('Installation Status from PowerBI data connector (Vertical)')

for rect in rects1:
height = rect.get_height()
ax.text(rect.get_x() + rect.get_width()/2., 1.0*height,
str(round((height/7087)*100,2)) + str("%"), ha='center', va='bottom')

for rect in rects1:
height = rect.get_height()
ax.text(rect.get_x() + rect.get_width()/2., 25
+ height,
str(height), ha='center', va='bottom')

plt.show()

import matplotlib.pyplot as plt
import numpy as np

# when Installation Status are as follows
L0 = dataset[dataset['Installation Status'] == 'Delivered']
L1 = dataset[dataset['Installation Status'] == 'Level 1 CX']
L2 = dataset[dataset['Installation Status'] == 'Level 2 CX']
L3 = dataset[dataset['Installation Status'] == 'Level 3 CX']

fig, ax = plt.subplots()

objects = ('Delivered', 'Level 1 CX', 'Level 2 CX', 'Level 3 CX')
lengths = [len(L0), len(L1), len(L2), len(L3)]

rects1 = plt.barh(objects, width=lengths, align='center', alpha=1, color=['brown', 'red', 'yellow', 'green'])
axes = plt.gca()
ax.set_yticks(objects)
ax.tick_params(axis='y',labelsize = 9)
axes.set_xlim([0,500])

plt.title('Installation Status from PowerBI data connector (Horizontal)')

for i, v in enumerate(lengths):
ax.text(v + 3, i + .25, str(round((v/7087)*100,2)) + str("%"))
ax.text(v + 3, i + .05, str(v))

plt.show()
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100 Kingshighway St. Louis, MO

• 36-story, 316-unit luxury apartment tower

o 185 parking garage capacity

o Will be St. Louis’s tallest residential building

• Glass façade for natural lighting and sweeping views

• Team includes:

o Designer - Studio Gang 

o Glass/Windows - Ventana (Clayco’s subsidiary)

o Concrete - Concrete Strategies (Clayco subsidiary) 



2 Levels (Binary)
Installed or Not



2 Levels (Binary)
Forecasting



2 Levels (Binary)
Forecasting
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Inscape-Synoptic Panel by OKViz Rendered 3D model in BI ReportGeo-location coordinates from Revit 

Zones



https://forge.autodesk.com/

Zones

https://forge.autodesk.com/


Zones



For a specific COLO, if the installation status is shown 100% while there are still active issues, 

then it indicates site installation is not following BIM coordination. 
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Another Dimension

Element ID
Link Dimensions



Element ID



Element ID
SQL

PowerApp



Write/Read Data Store Data Visualize Data 

Element ID



Set up SQL table for PowerApp and Powerb BI. You can insert, delete rows directly in SQL

Table: Assemble_BIM Track is set up in SQL first and then import to BI

Element ID
SQL

PowerApp



Element ID



Pointing PowerApp to Table: Assemble_BIM Track in SQL

Element ID
SQL

PowerApp



Data input here in PowerApp Inserting query in SQL

Element ID



Element ID

Could use phone to scan code-Cell layout



Element ID
Link the Source_ID and IssueID in 

SQL table into existing Assemble and 

BIM Track tables



Element ID
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Q & A



Thank You!

Tomislav Zigo AIA, CM-BIM, LEED AP+C

Vice President of VDC

Liang Gong PE, PMP, LEED AP+C

VDC Senior Data Manager
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