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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:
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Project management

BIM development and coordination

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

Digital production tools to solve problems

Bridging gap between data captured in the field and project aspirations
Data aggregation process

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.
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Integrated Delivery

Develop | Design | Build The Clayco delivery

The integrated nature of our team allows us to model Is based upon a
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designers, engineers,
programmers, builders

and clients working
transparently, sharing
Information and

knowledge with the
CRG LJC? CLAYCO common commitment of

develop design buiilc exceeding the owner's
SITE SELECTION ADVANCE STRATEGIES DESIGN-BUILD expeCta'“ ons.

DEVELOPMENT PLANNING CM@RISK
FINANCING ARCHITECTURE SELF-PERFORM
ASSET MANAGEMENT INTERIORS CULTURE OF SAFETY




A
[\ WY |
/ 0O \o /°{'D(L)§AQ//\°
AT A—HAAR BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code
D\’&O//gé ~ o AO
Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
Model Mashups: Design Iterations and Design vs Construction
BIM Track Structure Z0Nes
— Power Bl Data Connector
BIM Track API Structure
BIM Track in Power BI
(M Language) Element ID
‘SL_" Front end: DAX
Disciplines (DAX) Q 4 Levels Back end: M Language
PowerApp

(Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble

AN AUTODESK COMPANY



To think as a VDC engineer



Tracking Rooms
Installation-Scanning Bar Code




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?

REVIT BIM 360 Glue BIM 360 Field
: Change
Add Barcode Push to BIM 360 Create Map Equipment :
Status
BIM 360 Docs Add Eaui
quipment
- Agp::geiil:r -+ Status from BIM &3 1
360 Field .
“gp>
W
v Navisworks
Add Equipment Open Model
Upéggdntz ,E_'M Status from BIM & from BIM 360 g% ~
360 Field Glue

A

\ Apply Appearance
Profiler




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

Question #1 How to integrate Barcodes into Revit?

Rj 8- - - =-sOA G- OG-
Ly

OLOR..} | Tvpe a keyword or phrase
Maodify | Rooms —

- 1 Nl == e ~ & | e—
X Rowe - 08 BP9 2= 1@
Modify [} Daste E é—'l Cut ~ &= ED T O~ _—_Ir oo P Y O—0
Bl g am-ga PO TTaaxe |« b
Select + | Properties | Clipboard Geometry Modify View Measure Create
Modify | Rooms
Properties X

No Barcode
Information




Tracking Rooms Installation-Scanning Bar Code
Read from Revit and write to Excel — To grasp all the room information

Read from Revit and write to Excel.dyn

String

Element.GetParameterValueByMame

elermemnt > var[l..[]
]
parameterfame
B Roon 590362
o Recn 591295
21 Room 59163
20 Room 591015
& Room 591922 elermemnt
5 = - SO1G3d
= == parameteriame
Bl Room G310ET
7 Goom G31004
B Room 4122
) moon 3124
28 Rooe 31574
80 Rooe R
gL3 LT-E

‘ Humber >

itern

File Path

Browse.. =

ATest3

Boom Mamas >

filePath >
sheetMame
startRiow
startCo

adta

WO W W

e rite

Excel WriteToFile

gata

Formulas Data ==

Format Painter I U ~jom- {!}"&' ===
Clipboard M Font P
G21 7 Je
A B C
1 FAST CASUAL LL129
2 |SECURITY LL150E
2 |[TOWER HALL LL10O
4 |SWITCHGEAR LL250E
5 |STAIR (E) LL25T-17
& STAIR (E) LL25T-14/15/16
7 |FULL SERVICE 144
8 |LEASE 131
9 |[CORRIDOR LL10G
10 |[FAST CASUAL 128
11 [SEATING 100a
12 |KIOSK LEASE SPACE 101a
13 |KIOSK LEASE SPACE 101b
14 |FULL SERVICE 127
15 [CONMFERENCE 300b
16 |OUTDOOR DECK 304
17 |[BOH CORRIDOR 330E
1% IICACC 14




Tracking Rooms Installation-Scanning Bar Code
Read from Revit and write to Excel — To grasp all the room information

Page Layout Formulas Data Review
Library Read from Revit and write to Excel.dyn .
: aste I U -~ &4 &TA, = = = = 3=
Clipboard P Font
Ol P2 g f
File Path
Browse.. =
String ATesld
A B C

Element.GetParameterValueByName 1 |FAST CASUAL LL129 1001
elerment > war[].-[ Foom Mames > 2 |SECURITY LL150E 1002
e filePath ’ ets 3 |TOWER HALL LL10O 1003
 m S shestiizms l 4 |SWITCHGEAR LL250E 1004
: 591295 s ’ 5 |STAIR (E) LL2ST-17 1005

z Z91636 startCo »
. S s " & |STAIR (E) LL25T-14/15/16 1006
2 591822 elemant o 7 |FULLSERVICE 144 1007

B overiirite b
. S parameterMame itern 1 : 8 |LEASE 121 1008

5 531087

. — 9 |CORRIDOR LL106 1009
= 3122 10 |FAST CASUAL 128 1010
) - 11 |SEATING 100a 1011
2 1169 e 12 |[KIOSK LEASE SPACE 101a 1012
584 S oo 13 |KIOSK LEASE SPACE 101b 1013
14 |\FULL SERVICE 127 1014
15 |CONFERENCE 300k 1015
E 16 | OUTDOOR DECK 304 1016
17 \BOH CORRIDOR 350E 1017




Tracking Rooms Installation-Scanning Bar Code
Read from Excel and write to Revit — Write Barcodes back to Reuvit

Page Layout Formulas Data Review
"D %C“t Calibri 11 A A == ¥ E
Librany Read Information from Excel and write Dacte ERy Copy - T U .l Ay A. === — — E
- Format Painter — - - — ===
Clipboard P Font P Alignmer
> F21 b Jx
+
& A B C D
1 FAST CASUAL LL129 1001
2 |SECURITY LL150E 1002
3 |TOWER HALL LL100 1003
4 | SWITCHGEAR LL250E 1004
- | T | 3 [STAIR (E} LL25T-17 1005
—— S n d 6 | STAIR (E) LL2ST-14/15/16 1006
» data - " - E _____.--""'-.-_-_ value ¥ | 7 |FULL SERVICE 144 1007
a 1 ' & |LEASE 131 1008
’ I‘ 9 |CORRIDOR LL106 1009
Fﬂ PR = b 10 FAST CASUAL 128 1010
— —E ,‘ B | 11 |SEATING 100a 1011
S 12 |KIOSK LEASE SPACE 101a 1012
Si=as 13 |KIOSK LEASE SPACE 101b 1013
e g 14 |FULL SERVICE 127 1014
15 [CONFERENCE 300b 1015
- 16 |OUTDOOR DECK 304 1016
17 |BOH CORRIDOR 350E 1017




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

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

» [(GHG- G- - 2 - F0OA G- &R -

% = % T Cope - E:; [%j ‘:l & D[g D| g gn W, Q- E . [(-E;j

Modify 5 7 f,

Modify | Rooms [+ ]

oo
: | “ul
Cy g g4 PBO T aax Lo
Select = | Properties | Clipboard Geometry Modify View Measure Create
Modify | Rooms
Properties x
3

| Rooms (1) B
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Barcode  ewme T T §
Added ﬁIﬁﬁ%ﬁ%ﬁ%ﬁﬁﬁiﬁiﬁ%ﬁ_ﬁ B - ——

Ceiling Finis

- S

Wall Finish

Floor Finish

Barcode

.................................................................................................................................................................................................................

E|:||tE|:| h}f

.............................................................................................................................................................................................................................
.............................................................................................................................................................................................................................

.......................................................................................................................................................................................................................

Properties help |

Project Browser - 21.9617.000 - Architecture - v2016_detached_detached.rvt

. ZLEASE PLAN - LEVEL 03
. £LEASE PLAN - LEVEL 04
. #LEASE PLAN - LOWER LEVEL 01

. #LEASE PLAN - LOWER LEVEL 02



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

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

< Equipment Board Room Show in Model (Models Rooms.nwd

Location
HQ=Ground Floor=Board Room-8

Status

Operational

Average room temperature
18-22

Barcode assigned

Ceiling finishes

Plaster Finish

Floor finish

. @
= A¢ [ AUTODESK® BIM 360" FIELD 1A N

Where is the room?
The room Is hidden by a wall or floor



and are transferred to the
assoclated 3D tag and then to 360 Field by expanding scripts.

Getparametervaluebyname with 3 par:

; +

3D-grid:3D-grid v | Family Type

Code Block

:

Element.SetParameterByName

Familyinstance.ByPoint

familyType > Familylnstance element > Element
. : point > \1 parameterName >
All Elements of Category . Sobd SEmEDY . ) value >
Rooms -J Category Category Elements element > varf] 208 Pomf |
| 3
Element.GetParameterValueByName
Code Block element > var{l.{] Element.SetParameterByName
"Number”; | > parameterName > element > Element
Element.GetParameterValueByName parameterName 2
element > var{l.-[] e 4
parameterName > :

"Barcode"; >

| Code Block - ps

- - S Element.SetParameterByName
> E

element lement

Element.GetParameterValueByName

element var{l.0 parameterName >

Code Block

"Name"; >

parameterName > value >

Code Block
"Comments";




Tracking Rooms Installation-Scanning Bar Code

‘ AUTODESK® BIM 360" FIELD 161374 wiliis Tower Repositioning ~ = Equipment

a Search | | Reset

Filter
All Equipment

MName

Type

al

Description

Location

Level 1(L1) =
Include sub-locations?
Status

al

Custom Properties
Manufacturer

« Close

(+ LI X

100000000000 00000 0100

Name

ELEV MACHINE/CTRL LL320

PLANTED TERRACE 119G
WESTIBULE 132

BOH LL350E

TOWER HALL LL201
WOMEN LL150E

IT 211

IT 126

ELEV PIT LL350E

STAIR (E) LL25T-13

BOH CORRIDOR 150E
IRR ROOM 145
WESTIBULE LL136

FULL SERVICE 227

FAST CASUAL

JACKSON ENTRY 105
ELEC 115

ELEC LL350E

PLANTED TERRACE 119K

512-514 512-514
MECH || 205

! More Actions -

Barcode Type

1447.000000 Room
1530.000000 Room
1205.000000 Room
1116.000000 Room
11584000000 Room
1236.000000 Room
1251.000000 Room
1104.000000 Room
1157.000000 Room
1369.000000 Room
1324.000000 Room
1443.000000 Room
1408.000000 Room
1024.000000 Room
1488.000000 Room
1454.000000 Room
1179.000000 Room
1308.000000 Room
1534.000000 Room
1032.000000 Room
1210 000000 Room

Completed
Celivered
Celivered
Completed
Installing MEP
Installing Drywall
Ordered
Celivered
Completed
Installing MEP
Celivered
Delivered
Installing Drywall
Ordered
Celivered
Celivered
Celivered
Completed
Celivered

Completed

# Issues

e e [ s [ s o [ e o e e [ s [ v e [ e [ o o e [

# Open Issues

e Y s e o [ s s e o o S s e o [ o Y e Y o e [ o [ o s s B o

?éhechlistﬁ Bl ELE EE?H?E
Ch
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

Date Created

09 Apr 2018 5:32 PM
09 Apr 2018 6:00 PM
09 Apr 2018 9:09 PM
03 Apr 2018 2:52 PM
03 Apr 2018 712 PM
09 Apr 2018 3:34 PM
09 Apr 2018 10:31 PM
09 Apr 2018 &:37 PM
05 Apr 2018 3:02 PM
03 Apr 2018 5:01 PM
03 Apr 2018 4:44 PM
09 Apr 2018 5:29 PM
09 Apr 20158 8:03 PM
09 Apr 2018 10:11 PM
03 Apr 2018 5:50 PM
03 Apr 2018 9:27 PM
09 Apr 20158 9:00 PM
09 Apr 2018 4:32 PM
09 Apr 2018 6:05 PM
03 Apr 2018 2:49 PM
09 Apr 2018 713 PM

ar

Il

Room Number

LL320
119G
132
LL3S0E
LL201
LL150E
211

126
LL3S0E
LL25T-13
150E
148
LL136
227

105
115
LL350E
119K

512-514
L] 201/



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

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

£ Equipment 3D-grid Show in Model < Models VDC-LIANG-3_Parameters.nwd

Checklists Issues Attachments Activity Tasks i | ' |
t 1

Profile
101a

Location

Status
Installing Metal Studs

Manufacturer
Model Number

OmniClass

Room Name

KIOSK LEASE SPACE

Room Number

& o ®
= 4 (& AUTODESK® BIM 360" FIELD 2 1N A 1




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

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

Before After

: v - iPad F % Do/
< Mogels Rooms.nwd < Models VDC-LIANG-3_Parameters.nwd

I - - — — — o T

‘
' l
\
|

+ & ©® & o = @

%€ &) AUTODESK® BIM 360" FIELD 5 . 1



Tracking Rooms Installation-Scanning Bar Code

e BiEaTA e \utodesk Navisworks Manage 2017 (For BIM360)  Merged Rooms with Str

-

Gl Viewpoint  Review  Animation  View  Output BIM 360 Render BIMcolab Egquipment  Tool add-ins 1

DI- @ E E [% C_/% E‘ [, Find ftems | @D @@ E g E ﬁ

Append Refresh Reset  File Select Select _|5election j—— < Unhide | Links  Quick ([Properties|| Clash Time

All... Options All T Tree ['T:I]Sets = c% Al T Properties Detective

Project « Select & Search - Visibility Display




Tracking Rooms Installation-Scanning Bar Code

Selectar

BIM 360: 5tatus equals "Planning’

BIM 360: 5tatus equals "Ordered’

BIM 360: 5tatus equals "Installing MEF
BIM 360: 5tatus equals "Installing Dnypwall’

BIM 360: 5tatus equals "Completed’

ald

50

50

50

50
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Tracking Rooms Installation-Scanning Bar Code
BIM 360 Field vs. Assemble

O.assemble

AN AUTODESK COMPANY

AUTODESK"
BIM 360™ FIELD
C

Done Inventory

Rooms.nwd ]
ﬁassemble @ Objects isldnts e

® 201 - PARKING 02
8,280.86 SF

® 202A - SWITCH GEAR
232.59 S5F

@ 202B - AUTOMATIC SWITCHGEAR
B1.03 SF

® 203 - STAFF TOILET
47.19 SF

® 300 - VESTIBULE 03
97.72 SF

® 301 - PARKING 03

6:51PM 2%
VDC-LIANG-3_Parameters.nwd
£  eee B8.77947SF

(Models
m ‘ }

VESTIBULE 04

® 400
97.21 SF
® 401 - PARKING 04
8,843.57 SF
® 500 - OFFICE
8,885.09 SF
® 501 - JANITOR CLOSET
& ®© & <] iaad @ 21.29 SF
i n
® 502 - MEN
91.63 SF

m o+

%€ [} AUTODESK® BIM 360" FIELD



BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

D\’koo//go - o AO
Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
Model Mashups: Design lterations and Design vs Construction
BIM Track Structure Z0nes
— Power Bl Data Connector
BIM Track API Structure
BIM Track in Power BI
(M Language) Element ID
‘SL_’ Front end: DAX
Disciplines (DAX) Q 4 Levels Back end: M Language
PowerApp (Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble

AN AUTODESK COMPANY



BIM Track Structure

ISSUES

4+ Localize issue -

Y Filters H 180 issues

- x - - 1 I
I Filter issue list based on clipping

165. ARCH to show both louvers for Comed ro...

Remark

Medium

Closed

Austin Powers-Hickey

Type:
Priority:

164. AMS explores option instead of louver

Remark
Medium
Closed

Aaron Wachter

163. Move PLumbing to adj stack on level 3 PL ...

Remark
Medium
Closed

jobn Fabiano

Type:

162. Intake louver to relocate.level 1.MV

Type:
Priority:
Status:

Remark
Medium
Closed

Aaron Wachter

161. Stand pipe review.level5.FP

Remark

Medium

Approved

Austin Powers-Hickey

160. Structre to look into buss duct penatratio...

Remark
Medium
Clos=d

Tom Emerson

Type:

N
K

it s
(. L}

Show / Hide

(7. jiu !

Clipping
Plane

N

Measure

-

Camera Clipping Box Reset View Fullscreen

View / Edit rd

View in model (a1
View / Edit s

View in model (a1
View / Edit K

(af

View in model

View / Edit &

View in model (a1
'

View / Edit

View in model (a4
View / Edit 4

View in model (a1

s

View / Edit



Track Structure

239. SGC/E-05-UG-1108

Comment Attachment History Comment Attachment History Comment Attachment History

View in model

—
e ! l
e —

Type your comment here... BErett Kostial updated issue

Show details

Brett Kostial added a comment

Brett Kostial archived comment

Show details

Brett Kostial added a comment

12/13/2078 .
ﬂ'.'f':,':,'—‘._"r.‘ e Brett Kostial

kosztialb@batesforum.com
Description IWW had to be rerouted to aveid clashes with LV

under slab. Apprﬂva| pending RFIE20% response. Brett Kostial updﬂtﬂ'd issue

vp0199.jpg

Status Closed

Show details
Type Clash

Type your comment here... Brett Kostial updated issue

4 4 B OmE B .
Priority High 2ol neEn vp0198.|pg

Discipline Electrical § Plumbing ] Site/Civil

Zone MWHO5-UG

Show details

vp0197.jpg Brett Kostial added a comment

Phase [Mot set]

©O 6 00 00 ©O

Assigned to monica.fine@apollomech.com

Due date 12/10/2018

vp0196.jpg

Issue group

Confidentiality

2 Kevin Laskowski (kevin.laskowski@veca.com)

& Lucas MacMillan (lucas.macmillan@gcinc.com)

~h Logan Castle {logan.castle@gcinc.com)

2\ Monica Fine {monica.fine@apollomech.com)

Author kostialb@batesforum.com
Created 12/9/2018 9:40 PM
Last changed 9/27/2019 5:18 PM
Last changed by kostialb@batesforum.com

Closing date 9/27/2019 5:18 PM




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

D\)(oa//ozo - o AO
Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
Model Mashups: Design lterations and Design vs Construction
BIM Track Structure Z0nes
— Power Bl Data Connector
BIM Track API Structure
BIM Track in Power BI
(M Language) Element ID
‘SL_" Front end: DAX
Disciplines (DAX) Q 4 Levels Back end: M Language
PowerApp (Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble

AN AUTODESK COMPANY



BIM Track API Structure

https://api.bimtrackapp.co//docs/v2

BIM Track API v2.0

BIM Track API

Hub
Issue
Project

Project Attributes

[ BASE URL: , API VERSION: V2 ]

wn
w
c
@

ca@ /v2/hubs/{hubld}/projects/{projectid}/issues/{issueld}

ern /v2/hubs/{hubld}/projects/{projectld}/issues/{issueld}

20 /v2/hubs/{hubld}/projects/{projectld}/issues/{issueld}
cam /v2/hubs/{hubld}/projects/{projectid}/issues

2uert /v2/hubs/{hubld}/projects/{projectld}/issues

!
o
&R
b

2/hubs/{hubld}/projects/{projectid}/issues
e  /vZ2/hubs/{hubld}/projects/{projectid}/archivedissues/{issueld}
cal /v2/hubs/{hubld}/projects/{projectld}/archivedissues

piaiapa  /v2/hubs/{hubld}/projects/{projectld}/archivedissues/{archivedissueld}

2uert /v2/hubs/{hubld}/projects/{projectld}/archivedissues/{archivedissueld}
cal /v2/hubs/{hubld}/projects/{projectld}/issues/{issueld}/attachments

Iv2/hubs/{hubld}/projects/{projectid}/issues/{issueld}/attachments

T
o
&
k|

Show/Hide | List Operations
Show/Hide | List Operations
Show/Hide | List Operations
Show/Hide | List Operations
Show/Hide

bialapa  /v2/hubs/{hubld}/projects/{projectld}/issues/{issueld}/attachments/{attachmentld}

cal /v2/hubs/{hubld}/projects/{projectld}/issues/{issueld}/comments

Expand Operations

Expand Operations

Expand Operations

Expand Operations

List Operations = Expand Operations

Get issue

Archive issue

Update issue

Get Issues

Multi edit issues.

Create issue

Get archived issue

Get archived issues

Delete archived issue

Restore issue

Get issue attachments list

Create issue attachment

Delete issue attachment

Get issue comments
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BIM Track API Structure
BIM Track in Power Bl
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Pagination
each [Result = try Getlssues([startnumber]+100, projectid) otherwise null, starthumber = [startnumber]+100]

Queries [15]

4 Auth Token [1]

" ¥ - - — ey p— e

A pode = S e = K, =l r i
A r P =1 -E:' il e T T 1 T b oo L B F
& |'-'I.|| | L P e _I-\.'_-I_-'_-II__-'_-'-\_'!_--\_l_-_-l.' =

4 Funcions 6 HubID Bearer Token

"_r:l'l'l:: .IH._,__,_J.-
A TFELFTONECLS

111
ooo

fx Getlmages

% Getsuetoop Projects

B Other Queries [8] |SSU€S DISCIp|Iﬂ€S

HublD

Projects

[ssues

images Attachments Comments Viewpoints

Disciplines

LastRefresh

Comments

OO oo oo o o

Attachments



BIM Track In Power Bl

Auth Token HubID
GetProjects Projects
Getlssues Issues (Get 100 issues)

Invoke custom function:

Getlssueloop GetlssueLoop (Get all issues)

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

/v‘

Getlmages GetComments GetAttachments

Images Comments Attachments



M Language: PowerQuery

#"Invoked Custom Function2" = Table.AddColumn(#"Sorted Rows™, "ViewPoints", each GetImages([ProjectID], [IssueID]))
- - l:u (=] “ 4 APPLIED STEPS

Ll Advanced Editor

- - i g—

Source
Converted to Table
Images Display Options =1 @ Expanded Column1
Renamed Columns
let Removed Columns

Source = Json.Document(Web.Contents("https://api.bimtrackapp.co/v2/hubs/™ Invoked Custom Function
#"Converted to Table" = Table.FromList(Source, Splitter.SplitByNothing(), Expanded Projects
#"Expanded Columnl™ = Table.ExpandRecordColumn(#"Converted to Table™, "Co. E - 4 Col 1
#"Renamed Columns” = Table.RenameColumns{#"Expanded Columnl”,{{"Columnl. I =moved Lomns
#"Removed Columns"™ = Table.RemoveColumns(#"Renamed Columns™,{"Columnl.Nam: Renamed Columnsl
#"Invoked Custom Function” = Table.AddColumn{#"Removed Columns™, "Project: Changed Type
#"Expanded Projects” = Table.ExpandTableColumn(#"Invoked Custom Function™ Invoked Custom Functionl
#"Removed Columnsl” = Table.RemoveColumns(#"Expanded Projects™,{"Projects

. . . . . _ Removed Errors
#"Renamed Columnsl™ = Table.RenameColumns(#"Removed Columnsl™,{{"Projects
#"Changed Type" = Table.TransformColumnTypes(#"Renamed Columnsl"”,{{"Proje: 1 Expanded Issues
#"Invoked Custom Functionl” = Table.AddColumn(#"Changed Type™, “"Issues™, Filtered Rows
#"Removed Errors”™ = Table.RemoveRowsWithErrors(#"Invoked Custom Functionl' Renamed Columns?
#"Expanded Issues” = Table.ExpandTableColumn{#"Removed Errors”™, "Issues”,

e . . . Changed Typel
#"Filtered Rows" = Table.SelectRows(#"Expanded Issues”™, each true),

#"Renamed Columns2™ = Table.RenameColumns(#"Filtered Rows™,{{"Id", "Issue Removed ColumnsZ
#"Changed Typel”™ = Table.TransformColumnTypes(#"Renamed Columns2",{{"Proj: Sorted Rows

#"Removed Columns2™ = Table.RemoveColumns(#"Changed Typel”,{"Description” Invoked Custom Function?
#"Sorted Rows" = Table.Sort(#"Removed Columns2”,{{"Number"”, Order.Descend:

. _ . g s _ , Removed Errorsl
#"Invoked Custom Function2" = Table.AddColumn(#"Sorted Rows", "ViewPoints _ _
#"Removed Errorsl™ = Table.RemoveRowsWithErrors(#"Invoked Custom Function: » Expanded ViewPoints
#"Expanded ViewPoints™ = Table.ExpandTableColumn{#"Removed Errorsl™, "Vie

in
#"Expanded ViewPoints”




Home Wiew hodeling Help
Cut [EW D D E-ﬂ D allal I @ [E\-] Text box : r E%l L &5l New Measure
|'I-'T:"| ﬁ
Copy \_/ / [ \—" e | ey || New Column
Mew

Copy o I__';.Image
Paste Get Fecent  Enter Edit Refresh Mew  Ask A Butfons i sh From From Switch hanage
apes -

Format PAINTEr | pata « Sources = Data Queries ~ Page - WVisual Question ~ Marketplace  File Theme -  Relationships R

Clipboard External data Insert Custom wisuals Themes | Relationships Calculations
0ol
i Issue Images Issue Comments [ssue Attachments
Issuell  Title Euﬂr:er ViewPoints.ThumbnailUr . [sswelDd  Issue Number Comments.Comment o [ssuell Issue N.. Attachments.Name Attachments.Url
ﬁg 619776 1 This is issueid 619776 in Bl which is number 1 in BIMTrack. £ioToe BT el fo BT Toct docs bdbocelickoslad nood boobcnraoadac
632032 10 Conduit elevations are pinned to achieve RHO calculations, 20% of | F38845 239 wvp0l196.)pg hitps:/fstorbtprod.blob.coreawing
£32032 10 DID WE NOT RESOLVE THIS TWO WEEKS AGOT? I THOUGHT GRAMNIT 738045 239 vp0197.jpg https://storbtprod.blob.coreswinc
632032 10 1am unable to adjust the roof drain line vertically due to minimum s 738545 239 wpl198.jpg httpsy//storbtprod.blob.coreswinc
738948 P/AGL-05-UG-. 240 632883 21 Iam placing & blanket statement on these clashes that we have beer 738945 239 vp0199.jpg hitpsy/fstorbtprod.blob.corewine
E32883 21 This file moved/added these S-Lpr:ll:ll'tﬂ on 10/26/2018. Stem walls ha TS osa J=1" To=1.0r3g TTLCR =,y A LU L O DT L o T . W T
632886 23  This file moved/added these supports on 10/26/2018. Stem walls ha
632888 25 This file moved/added these supports on 10/26/2018. Stem walls ha
532892 29 Tam placing 3 blanket statement on these clashes that we have beer
. 738945 SGC/E-05-UG-.. 239 632892 29 This file moved/added these supports on 10/26/2018. Stem walls ha
EX a_m p | e . 683373 185 Granite to coordinate blockouts with C5I on all trench drains the cro
E85373 195 MWHO4MN-UG-SIGMOFF
683374 19¢ Granite to submit and RFI to get approval from Mavix for a variance «
IS S u e 239 685374 196 MWHO4N-UG-SIGNOFF
738945 SGC/E-05-UG-.. 739 £85375 197 Granite lowered the storm going north across the street from 045 to
E85375 197 MWHO4MN-UG-SIGMOFF
738896 204  Philip, Can we determine if this clean out has already been installed
738895 207 M-Pipe trapeze still needs to move.
738501 209  M-Pipe trapeze still needs to adjust.
738517 225 M-Pipe model needs to be updated.
Tl SILEllelfe e 738943 237 APPROVED VIA COORDINATIOM MEETING CALL 12/10/18 BY DESIG
738943 237 Clash to remain open pending response on RFI#FZ227
738943 237 Granite has adjusted these pipes outside of building in recent uploac
738943 237 RFI #227 response was that domestic water to be moved to the east
738943 237 RFI 227 was created by Apollo for this issue.
7358944 SGCE-COND-.. 238 738544 238 Approved via RFI #187
738044 238 RFI#187
738844 238 WAITING OM RFI RESPOMSE
FIRQAC 238 Annrmeral nending BEIEMC rechnncs
738945 239 AWAITING RFI RESPOMSE
?339¢3 SG[)'I:' _GE-UG“I 23? i OIS0 ra 19 AEFRAVLIL AR DN S T IO T TN
738047 241 APPROVED RFI
738947 241 RFI #203
738948 242 APPROVED RFL
738948 242 RFI#203
28978 | ELICHTSMF S3c 7385435 243 FIELD COORDIMNATE BLOCK OUT FOR FP LIME.
' B ST TE8516 245 Granite and VECA will need to work closely on this shift prior to ther
768516 245 Have solution to move storm approx. 7'-0" to the south to avoid con
JE8816 245 poured
768516 245 RFI approved
768816 245 RFI sent
738928 E-LIGHTS/M-P... 236 v 768818 247 Meed to adjust mechanical low pipe supports to get them out of cor
JE8818 247 MNeed to confirm how far into the LV duct bank these low pipe suppc, ,
'.::653‘_9 2458 Meed to adjust mechanical low pipe supports to get them out of gn:-r
X
MS_All Issues MS_Active Issues MS_Mapping Images_Comments_Attachments +




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

D\’koo//go - o AO
Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
Model Mashups: Design lterations and Design vs Construction
BIM Track Structure Z0nes
— Power Bl Data Connector
BIM Track API Structure
BIM Track in Power Bl
(M Language) Element ID
‘SL_’ Front end: DAX
Disciplines (DAX) Q 4 Levels Back end: M Language
PowerApp (Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble

AN AUTODESK COMPANY



Disciplines (DAX)

Combined Disciplines for an Issue Goal: Separated Disciplines for an Issue

Issues by Disciplines Issues by Disciplines

¢ s (LA Count of Architecture
@ Architecture Structure, Mechanical Electric.. SR :

] o _ ® Count of Electrical 9(298%) — — 4(132%)
® Mechanical Electrical Fire Protection 17/5.63%) —

39 (10.464%) © Count of Fire Protection

~ 92430.46%)

Electrical ® Count of Mechanical 27 (8.94%)

@ Electrical Plumbing, Site/Civil

Count of Plumbing
Count of Site/Civil
@ Count of Structure

Electrical Flumbing

O Electrical Site/Civil

. . . &0 (1409
® Mechanical Site/Civil b

@ FPlumbing

245 [65.68%)

97132.12%) — N 54 (1B.54%)



Disciplines (DAX)

Each Discipline 1s a New Column in Issues Tab

Home Modeling Help Liang Gong L7
=0 2% Cut D D o = D | ] | e~ [ Text box r qul " g New Measure | | |
- g ~ | B e < [ @
D B@ Copy @ —‘:A L= L N l__'glmage e L@ Mew Column '
Paste , Get Recent  Enter Edit Refresh Mew  Mew  Ask A Buttons H sh From From Switch Manage = Publish
Format Painter | pata + Sources ~ Data Queries ~ Page = Visual Question - Shapes Marketplace File Theme -~ Relationships R
Chpboard External data Insert Custom visuals Themes ' Relationships Calculations Share
1 Architecture = N .
ol | KXV Fields >
2 LOOKUPVALUE |( I
3 ‘Disciplines'[Disciplines.Id],
E 4 Disciplines[Disciplines.Name], "Architecturse", /D Search
5 Disciplines[IssuelD], Issues[IssuelD]
g ) r
~ ER Disciplines
L E Status.Color |E| Status E Status.Id E Type.Color |E| Type Name E Type.ld n Electrical E Site/Civil |E| Plumbing E Fire Protection |E| Mechanical Em Structure |E| AssignedTo.ld |E| AssignedTo.En
AV from 619776 to test...
#afofof Closed 42583 #0004 Clash 48335 Fire Protection dave@cascadefir ~ E
#9f9fof Closed 42583 #0004 Clash 48395 Mechanical pkronberg@teme  ~ BB HublD
#9919t Closed 42583 #0004 Clash 48395 Plumbing tmichalowski@tc - R Images
#9fofof Closed 42583 #0004 Clash 483595 Mechanical pkronberg@tcmc
~ B Issues
#9fofof Closed 42583 #0004 Clash 483595 Mechanical pkronberg@tcmc
#afafof Closed 42583 #0004 Clash 48395 Mechanical pkronberg@tcmc 2 Architecture
#o9fofof Closed 42583 #0004 Clash 43355 Mechanical pkronberg@tcmc AssignedTo.Email
#o9fofof Closed 42583 #0004 Clash 43355 Mechanical pkronberg@tcmc AssignedTo.FirstNa...
#o9fofof Closed 42583 #0004 Clash 43355 Mechanical monica.fine@apc .
AssignedTo.Id
#afafsf Closed 42583 #0004 Clash 48355 Mechanical monica.fine@apc
AssignedTo.LastMa...
#afafsf Closed 42583 #0004 Clash 48355 Mechanical monica.fine@apc
#975fof Closed 42583 #0004 Clash 48395 Mechanical monica.fine@apc Author.LastName
#ofofof Closed 42583 #ff0004 Clash 48395 Fire Protection dave@cascadefir E ClosingDate
#afgfof Closed 42583 #ffo004 Clash 48395 Plumbing tmichalowski@tc Confidentiality.Tea...
#9fofof Closed 42583 #0004 Clash 48355 Plumbing tmichalowski@tc b CreationDate
#9fofof Closed 42583 #0004 Clash 48355 Mechanical shawn.simleness, -
CreationSource
#9fofof Closed 42583 #0004 Clash 48355 Fire Protection Mechanical pkronberg@tcmc o
Description
#afgfof Closed 42583 #TO004 Clash 48395 Fire Protection dave@cascadefir
Disciplines
#9fofof Closed 42583 #0004 Clash 48355 jbush@steelfab-i P
#9fofof Closed 42583 #0004 Clash 48355 Mechanical shawn.simleness, g DueDate
#9fafof Closed 42583 #0004 Clash 43395 Civil/Site lucas.macmillan m Electrical
#9fofof Closed 42583 #0004 Clash 48355 Electrical Mechanical pkronberg@tcmc M Fire Protection




Disciplines Table

ji = Table.SelectRows(#"Replaced Valued™, each ([ProjectID] = "9138"))

FH~ ;‘gg HudID ~ | AR ProjectiD - fgg IssuelD - fgg Disciplines.Name ~ | AR Disciplines.id
1 4648 9138 619776 null

2 4648 9138 619777 null

3 4648 9138 6198779 null

4 4648 9138 619780 null

5 4648 9138 618817 null

6 4648 9138 619818 null

7 4648 9138 627738 Electrical Electrical
8 4648 9138 632032 Electrical Electrical
9 4648 9138 632653 Electrical Electrical
10 4648 9138 632653 Site/Civil Civil/site
11 4648 9138 632654 Electrical Electrical
12 4648 9138 632655 Electrical Electrical
13 4648 9138 632656 Electrical Electrical
14 4648 9138 632657 Electrical Electrical
15 4648 9138 632657 Plumbing Plumbing
16 4648 9138 632658 Electrical Electrical
17 4648 9138 632659 Electrical Electrical
18 4648 9138 632660 Electrical Electrical
19 4648 9138 632661 Electrical Electrical
20 4648 9138 632662 Plumbing Plumbing
21 4648 9138 632883 Electrical Electrical
22 4648 9138 632884 Electrical Electrical
23 4648 9138 632886 Electrical Electrical
24 4648 9138 632887 Electrical Electrical
25 4648 9138 632888 Electrical Electrical
26 4648 9138 632889 Electrical Electrical
27 4648 91338 632890 Electrical Electrigg




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

Architecture =

LOOKUPVALUE |
'‘Disciplines'[Disciplines.Id], ——————=3> What to return?

Disciplines|Disciplines.Name],"Architecture”, a3 Filter by what?

Disciplines|IssuelD], Issues[IssuelD]| o \Whatto match?

T o I SO W [ NG T



VLOOKUP In Excel is Different

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.
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Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
Model Mashups: Design Iterations and Design vs Construction
BIM Track Structure Z0Nes
—— Power Bl Data Connector
BIM Track API Structure
BIM Track in Power Bl
(M Language) Element ID
‘SL_" Front end: DAX
Disciplines (DAX) Q 4 Levels Back end: M Language
PowerApp (Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
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Design Iterations Easy
Design vs. Construction Hard

® P
AUTODESK
BIM 360™ GLUE £J.assemple

AN AUTODESK COMPANY




T - L BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code
D\)(o//gé - o~ A

Assemble: Tracking Rooms Installation-Scanning Bar Code

P6 and Assemble Schedule Integrator

Model Mashups: Design Iterations and Design vs Construction

BIM Track Structure Zones
——p Power Bl Data Connector

BIM Track API Structure
BIM Track in Power Bl

(M Language) Element ID
e —— Front end: DAX
Disciplines (DAX) SQL 4 Levels Back end: M Language
PowerApp (Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble
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© @ Group by: Activity ID and Start Date M Columns $ Estimate [ Import/Export & 1 g = P KR B o &

¥ Name Quantity Unit
C1A 04N.1190 1,677.86 SF
3/4/2019 1,677.86 SF
C1B.04N.1210,C1B.04N.1330,C1B.04N.1440, C1B.04N_1450, ... 1,693.40 SF
3712019 1,693.40 SF
C1C.04N_1260 1,677.86 SF
3/M13/2019 P6 1,677.86 SF
C1D.04N 1210 ORACLE 1,693.40 SF
31372019 1,693.40 SF
“« o= mam 0 o o
Installed As Designed  No > B
Installation Status 50 -
Man Hours e
Sync from P6 !
Start Date 4/12/2019 v
Finish Date 4/12/2019 -
Schedule Input .
= - Act Finish Date 4/13/2019 -
Direct Input into Assemble :
Critical Path e
(Web Or App) A Task Name -
Llassemble Compass Tag )
CX Level 1 from e
Compass
CX Status from -

Instance (7]



P6 and Assemble Schedule Integrator £, schedulerntegratorexs

Uf Busy Indicato

< File "] Create Link [cﬂ Delete All Links] &, Delete Selected Links [ 7] Reviewl »s» Hide All I »s» Hide Selected I »s» Hide Scheduled I € Show All I © Show Selectedl © Show Scheduled] Schedule Zoom Level:

&, Find Inv. Tasks | @) Publish | & | % Commit
Name Takeoff Quantity Unit Activity ID Model Name ’ j Properties | &7 Select | & Pin ation Start Finish ) ::IQTDIFEDISE < Mhigiizilg Els|s
] 1984960 27117 |SF 215_FORUM_ARCH_ALL_ALL_detached . - |
] 1985210 27117 |SF 215 FORUM_ARCH_ALL ALL detached Hame Value P s bl B
[ 1985604 27117 |SF 215_FORUM_ARCH_ALL_ALL_detached E;{j ;ZZ 2y ymes 2
[ 1985702 27117 |SF 215_FORUM_ARCH_ALL_ALL_detached _ 2oLy ko B
] 1985710 27117 |SF 215 FORUM_ARCH_ALL ALL detached oty e 0Ly b B
] 1985759 27117 |SF 215 FORUM_ARCH_ALL ALL detached - Mode _ 2oLy b B
1985814 27117 |SF 215_FORUM_ARCH_ALL_ALL_detached - Consrant = Mnltnd
[C] 1985849 27117 |SF 215_FORUM_ARCH_ALL ALL_detached :Zmﬂ - {L}WEL " A0Lepys ik
[ 2738114 0.00 |SF 215_FORUM_ARCH_ALL_ALL detached it e E 2 b
1 2738121 24866 |SF 215 FORUM_ARCH_ALL ALL detached | [= — 2oLy il Bl
1 2739225 20009 |SF 215 FORUM_ARCH_ALL ALL detached il 20Lpys Mltnd
- 2raseas P —— v Upper Limit | LEVEL 11 || 5461...5 4/25/2019 4, P 6
o - i ] » . =] Dimensions 5451___;35;5 4,.-’26,.-’2[}19. (=]
& ® R O & = Area (SF) | 27117 5461...?5 4.«’2952019. ORACLE
Computation| 3 5451___;_,5 4;3[};2[}19.
Perimeter (LF| 77.04 5 451___;,5 5/3 ;2{}19.
Unbounded 1 8 5461...y5 5/4/2019)
Volume (CY) |0 5451___;;5 5f4,.-'2[|119.
=] Energy Analysis 5451...;5 551052019' 5,
Actual Lightin 0 5461...3y< 5/15/2019 |
Actual Lightir 0 779... ays 8/1/2018 9/
Actual Power 0 792 -a}'s 3;1;2(]13. 9/
Actual Power| 0 5607...y5 8/1/2018 8
Area per Pers 307.54 55[]}-___;,5 3;1;2[}15. j R |
‘O. aS S e m b | e"" Base Lighting By Space Typ 55[]}-___;_,5 gﬂfgmg' |
Base Power Lj By Space Typ 55{;,1__@5 3;1;2018. £ el
Calculated C¢ 0 . 55:::?...;5 8/1/2018 e J=
- : | ' ' - | )
+ P L Properties /(Fllter /{ Upcq » T — R <l -




P6 and Assemble Schedule Integrator

Start Date

3:01 PM Tue Oct 22

{Inventory  Timeline O
O .assemblesump to: Start End
Base Timeline On: Start Date eee

Day Week Month Year J

Day 1 - Mar 2, 2019

Day 2 - Mar 3, 2019

Day 3 - Mar 4, 2019

Day 4 - Mar 5, 2019

Day 5 - Mar 6, 2019

Day 6 - Mar 7, 2019

Day 7 - Mar 8, 2019

Day 8 - Mar 9, 2019

Day 9 - Mar 10, 2019

Day 10 - Mar 11, 2019

Day 11 - Mar 12, 2019

Day 12 - Mar 13, 2019

1 objects

2 objects

1 objects

1 objects

7 objects

6 objects

2 objects

<

Day 1 - Mar 2, 2019

>

@ao» = v80%mm)

oo {6..:}

Actual Start Date

3:07 PM Tue Oct 22

( Inventory

O assembledume to:

Day Week

Day 1 - Mar 3, 2019

Timeline [ 1
Start End
Base Timeline On: Act Start Date eee
Month Year ]
o000
2 objects

Day 2 - Mar 4, 2019

Day 3 - Mar 5, 2019

Day 4 - Mar 6, 2019

Day 5 - Mar 7, 2019

Day 6 - Mar 8, 2019

Day 7 - Mar 9, 2019

Day 8 - Mar 10, 2019

Day 9 - Mar 11, 2019

Day 10 - Mar 12, 2019

Day 11 - Mar 13, 2019

Day 12 - Mar 14, 2019

9 objects

2 objects

<

Day 1- Mar 3, 2019

>

a@c® = v 78% @)

000 @



Home View Modeling Help

Copy

Cut ) | +1al Text box E@ Ligl New Measure [@
P Di'—; D E‘z [?3 \ﬁ II @ [E“F] ] b F"ﬂ' L New Column ol

|__'|;|Image

Paste - o Get Recent  Enter Edit Refresh MNew  Mew  Ask A Buttons R sh From From Switch Manage - e M Publish
ormat FAMET - pata + Sources ~ Data  Queries - Page = Visual Question - apes Marketplace  File Theme ~  Relationships L{g] New Quick Measure
Clipboard External data Insert Custom visuals Themes ' Relationships Calculations Share
Il
=2 Category Name @Walls
EE < > Today March 2019 Month Week Day List

Mon

A.04N.1190

1

o

C1C.04N.1260

C1C.04N.1260

I M
LN

31

Tue Wed Thu Fri

C1C.04N.1260
C1D.04N.1210

19 20 21 22




Earned Value Analysis

Ccuo

voup HITUS B
Name
it a s
“allsss
S CLEM
- - A0
rm SmMmana

— Show Changes

—

o = « P

@  Color objects by values of the property

‘ Estado de programacion x « | ©

Not Assigned

Fin 2 semana

FPenderms

EVA: Credit _ Assemble Webinar
“Controlling the Schedule & Construction Process through 5D BIM”

10
11
12

s REUNREBEESGSGRC

Rkl T ) -

A
ASSEMBLE CONNECTION %
AssembleConnection
DATE
15/08/2019
i Family and type | Ejecutado ] START DATE END DATE 1 STATUS

4729¢73¢-Sa%e-4990-8179-6130366¢11da-0001211¢  Part | 6/14/2019 6/18/2019 Atrasado
4729¢73¢-Se9e-499b-8179-6130366¢c11da-000f211d  Pant 6/14/2019 6/18/2019 Atrasado
4729¢73¢-Se%e-499b-B179-6130366¢11da-0001211¢  Part 6/14/2019 6/18/2019 Atrasado
4729¢73¢-S0%90-499D-8179-6130366¢11da-00012111  Part 6/14/2015 6/18/2019 Atrasado
4729¢7c-Se9e-4990-8179-6130366¢11da-00012120 Part 6/14/2019 6/18/2019 Atrasado
4729¢73¢-Se%e-4990-8179-6130366¢11da-00012121  Part 6/14/2019 6/18/2019 Atrasado
4729¢73c-Sa9e-4990-8179-6130366¢11da-00012122 Part 6/14/2019 6/18/2019 Atrasado
4729¢73c-SeSe-4990-8179-6130366¢11da-00012124  Part 6/18/2019 6/22/2019 Atrasado
4729¢73c-Se%e-299b-8179-6130366¢ 11200012125  Part 6/18/2019 6/22/2019 Atrasado
4729¢T3c-5e5e-4990-8179-6130366¢c11da-000f2126 Part 6/18/2015 6/22/2019 Atrasado
4729¢73c-509e-4990-8179-6130366¢11d2-00012127  Part 6/18/2019 6/22/2019 Atrasado
2729cT3c-Se%0-4995- 87961303661 §d3-000f2128  Part 6/18/2019 6/22/2019 Atrasado
4725c73¢-5252-493b-8173-6130366¢c11d3-000f2129  Part 6/18/2015 6/22/2019 Atrasado
4729¢73¢-5e9e-4990-8179-6130366¢11da-0001212a  Part 6/18/2019 6/22/2019 Atrasado
4729¢73c-SeSe-4990-8179-6130366¢11d3-000f212¢  Part 6/12/201% 6/20/2019 Atrasado
4729¢73¢-Se9e-4530-8179-6130366¢c11da-0001212d  Part 6/10/2015 6/14/2015 Atrasado
4729¢7c-Se9e-499b-8179-6130366¢110a-0001212¢  Part 6/10/2019 6/14/2019 Atrasado
4729¢T3¢-Se9e-2990-8179-6130366¢11da-00012121  Part 6/10/2019 6/14/2019 Atrasado
4729¢73¢-Se%e-4990-8179-6130366c11da-00012130 Part 6/10/2019 6/14/2019 Atrasado
4729¢7c-Se9e-4990-8179-6130366¢11da-00012131  Part 6/10/2019 6/14/2019 Atrasado
4729¢73¢-Se%9e-4990-8179-6130360¢c11da-00012132  Part 6/10/2019 6/14/2019 Atrasado
4729¢73¢-Se9e-2990-8179-6130366c11da-00012133  Part 6/10/2019 6/14/2019 Atrasado
A729¢TIc-SeSe-499b-8179-6130366¢11da-00012134  Part 6/10/2019 6/14/2019 Atrasado
4729¢T3¢-S090-4990-8179-6130366¢11d3-00012135  Part 6/10/2019 6/14/2019 Atrasado
4729¢73¢-Se9e-4590-8179-6130366c11da-00012136 Part 6/10/2019 6/14/2019 Atrasado
4729¢7c-Se%e-499b-8179-6130366¢11da-00012137  Part 6/10/2019 6/14/2019 Atrasado
4729730 50502990 875.6130366c1fd3.000f2138  Part 6/14/2015 6/18/2015 Atrasado
4729¢73¢-5e9e-4990-8179-6130366c1da-000f2139  Part 6/14/2019 6/18/2015 Atrasado
4729¢73¢-5e92-2990-8179-6130366¢1103-0001213a  Par 6/14/2019 6/18/2019 Atrasado
2729c73c-SeSe-299b- 87961303661 fda-0C0f213b  Part 6/14/2019 6/18/2019 Atrasado
4729¢73¢-55e-499b-8173-6130366¢1d3-000f213¢c  Part 6/14/2015 6/18/2019 Atrasado
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A
£J.assemble

Fill out the form to access the

Assemble Power s

BI y Setup M Get quick access to Business
> and Project analytics

Instructions

Thank you for choosing the Assemble Power

First Name

Bl Integration. We recommend that you read
the instructions below before proceeding to Last Name
download the add-in.

Company Name

gongl@claycorp.com
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Assemble: Tracking Rooms Installation-Scanning Bar Code
P6 and Assemble Schedule Integrator
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Installation Status Tracking
4 Levels

Hardwood Floorina 2.

Installation status visualized on drawing



Installation Status Tracking
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Instance Count by Family Na...
Total MECH-ELEC Equip Counts

Battery - Uninterru...

Model Name Category Name

Family Name

Switchboard - "°“’ Select all Select all Al <:| Filter by Model Property 7 0 8 7
Panelboard - Distri... [N 535 MWHO4-MECH-ELEC_CX_TRAC... Electrical Equipment
air Handling Unit -.. [ 504 MWHO05-MECH-ELEC_CX_TRAC... Mechanical Equipment
Power Distnbution... - 458
: Installation Status
Control Panel - Bui... - 338
Select all
Transfer Fan - 288 A Blank
T You are looking at Zone: (Brant)
p 256 Delivered
Transformer . 237 MWHOAN-ADMIN Level 1 CX
Transfer Switch - S... . 235 Level 2 CX
Panelboard - Bran... 178 Level 3 CX

Transfer Switch - A...

—
-~J
0

Panelboard - Bran...

2
A

4 Levels (Conditional Formatting)

Unit Heater l 143
Chemical Feeder - ... . 122 g ‘
_ 1 o
Fluid Cooler - BAC ] 122 = Installation Status Instance Count %GT Instance Count VDC Status...
Condensing Unit - ... . 89 §
-
Evaporator - Split ... l 89 .ok Delivered
=
Variable Frequenc... I 84 — Level 1 CX
Main Ground Bar ] 82 R Level 2 CX
Terminal Unit - Va... || 81 Level 3 CX
Humidifier - Electn... I 79 Total 100.00%
0 500 1000
CX Installation List Issues by Disciplines
Sourceld Category Name Family and Type Ivnstallation St.. #01-Ca.. #02-Project# #03-F.. #04-Fo.. #05-S.. =#06-S.. #07-Equ.. #08-.. #09-Eqg... I @ Count of Archit.. @ Count of Elect... @ Count of Fire N
431564  Mechanical Equipment 10 kW Level 3 CX MWHO04 14532 023 COLO3  CELL A FC 1 a LA
432032  Mechanical Equipment 10 kW Level 3 CX MWHO5 14532 021 COLO1 CELL B FC 2 Seiiatacrd sioso. L MR
443012  Mechanical Equipment Left Hand Level 3 CX MWHO4 14532 022 COLO2 CELL D AHU 7 COUnL O e — 18 (1682%)
432031  Mechanical Equipment 10 kW Level 2 CX MWHO05 14532 021 CoLO01  CELL B8 FC 1
502097  Electrical Equipment.  3MW Level 2 CX MWHO04 14532 22 CoLO2  CELL D GENPAC 01
1058338 Mechanical Equipment 47"-14" Level 1 CX MWHO04 ADMIN1 VAV 2
1058414 Mechanical Equipment 47-14" Level 1 CX MWHO04 ADMIN1 VAV 8 Count of Fire Pr._
1058426 Mechanical Equipment 4"-14" Level 1 CX MWHO04 ADMIN1 VAV 9 15(14.02.)
1058447 Mechanical Equipment 4"-14" Level 1 CX MWHO4 ADMIN1 VAV 10 v D L
1N58453 Merchaniral Fatinment  47-14" fawal 1 CY MWHNA ADNMINA VAV 11

<

48 (64.86%)



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

BaCer’Oumd CO|OF - DG Instance Count 1 VDC Index Column for Installation Status = IF('Grid Data’[Installation Status] = "null™, @, IF('Grid Data'[Installation Status]
= "Delivered”, 9, IF ("Grid Data’[Installation Status] = "Level 1 CX", 1, IF{'Grid Data'[Installation Status] = "lLevel 2 CX", 2,
Format by |Rules v | Learn more IF('Grid Data'[Installation Status] = "Level 3 CX", 3)))))
Based on field Summarization
Average of VDC Index Column for Installation ¥ Average v
Rules 1 Add
If value | jg v |9 then . v Jr %
If value | jg v [D then . - T™ o X
If value | jg v |1 then . v A 4
If value | jg v |2 then D - T~ X
If value | jg v |3 then . v T 4
£ o A Values Task Name
S T e
— 0] ) 2. Total Cost
_ : Installation 5Status OX
Installation Status Instance Count %GT Instance Count | VDC Status Tracking Back End A Type Name
- Instance Count WX
: Type Properties
| Delivered 364 I %GT Instance Count " X
Level 1 CX 433 i Unit
Level 2 CX 2 VDC Status Tracking Bac™ X _
Level 3 CX 5 . S el
g fotal ross 100.00% | B VDC Index Column for Installation Status

Filters
~ 2 VDC 5tatus Tracking Back End



4 Levels (Conditional Formatting)

Back end M Language method VDC Status Tracking Back End

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

= "Delivered" then 90 else if [Installation Status] = null then O 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)

Home Transform Add Column WView Help
Exu | D D % | D | Eg | [i [ Properties LI Y s | Al ' r‘ % Data Type: Text - ' E':E Merge Queries -
- @ 'u' — L= E%-,ﬁ.dvanced Editor 7‘( EEEI EEEI El |_ —| F7] Use First Row as Headers ~ E Append Queries -
Close & Mew Recent  Enter Data source Manage Refresh = . Choose  Remaove Keep Remaove Split Group 4 | | bi |
Apply - | Source - Sources = Data settings Parameters = | Preview = oEE L Columns = Columns = | Rows = Rows ~ Column - By EEIEEIIEE e R L LS
Close Mew Query Data Sources | Parameters Query Manage Columns Reduce Rows Sort Transform Combine
Queries [20] < = Table.AddColumn{#"Changed Typel"”, "VDC Status Tracking Back End™, each if [Installation Status] = "Delivered” then 98 else
E Functions [4] ., 55 BidPackage_ AssembleProperty:::string EI 135 Assembly Code EI 135 Source Id EI 225 Custom EI 253 VDC Status Tracking Back End
fx GetProjects 1 null null 543958 null
fx Getlssues 4
[ Model Version Add Conditional Column
fx Getlssueloop
Add a conditional column that is computed from the other columns or values.
F AuthToken [1]
AuthToken (efa535c998089572a02¢80... New column name
) VDC Status Tracking Back End
- Other Queries [15] d
Site Sub-Domain (clayco) Column Name Operator Value (D) Output @
Tt | r ) - .
Project Name (...} If Installation Status ~ equals - ;35 = Delivered Then ;55 T a0 s
g2z _Measures T Anc
. Else If | Installation Status  ~ equals v | (123 7 || null Then |123 7|/ 0
88 Project
: ABC ABC
F Model Else If Installation Status - equals - | |123 = | Level 1 CX Then 123 7 || 10
[ Grid Data Else If | Installation Status  ~ | | equals - | 123 7 Level 2CX Then |123 ¥ | 20
[ Selected Project ABC ABC
) ) Else If Installation Status -~ equals T | 323 7 Level 3 CX Then 123 7 || 30
FH Available Properties
] Selected Properties
Add rule
AB- Selected Properties Json
[ HubID flee 0
se
FH Projects ABC
123 ™ | null
] Issues
FH Disciplines
FH

Assemble BIMTrack (2)

oK Cancel

K

D e 80 0 9 9 9(e o 9 e ealae o o alelae s aQ ala|la

v | Query Settings

4 PROPERTIES
Mame
Grid Data

All Properties

<4 APPLIED STEPS

Source
Mavigation
Added Custom
Filtered Rows
Changed Type
Cleaned Text
Trimmed Text
Cleaned Textl
Trimmed Textl
Cleaned Text2?
Trimmed Text2
Cleaned Text3
Trimmed Text3
Changed Typel
> Added Conditional Column

|

o B e e



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

Backaground color - VDC Status Tracking Back £nd

Format by

Rules

Jased on field

Learn more

Average of VDC 5Status Tracking Back End

¥

Summarization

QUules

If value | j

If value |

Ifvalue ;

Ifvalue

If value | j

Average

v |10

then

then

then

then

then

e

—+ Add

£ &« &« &
*,



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)

Python Scripts

@ = S =

AWHO04C -ackir

\ Format

View Modeling Help Data / Drill
Rl QDEEBRLEEGO=S & B (g (6
‘ ;Eh[gj Copy @' E e ‘i I I / o L_'glmage ?;il 'Il ‘A' LﬂNew Column .'
Paste : Get  Recent Enter Edit Refresh New New  AskA Buttons H sh . From From Switch Manage ik Publish
Format Painter | p.ta - Sources - Data Queries ~ Page ~ Visual Question ~ SRS Marketplace  File Theme ~ | Relationships (48] New Quick Measure
Clipboard External data Insert Custom visuals Themes | Relationships Calculations Share
0ol Visualizations >
Bt Total MECH-ELEC Equip Counts = s} = |l = [}
Model Name Category Name Family Name ‘ {
: "vi a2 * : l'
Select all Select all - ” <j Filter by Model Property 7087 k= & L‘_ Ha L/:
@g MWH04-MECH-ELEC_CX_TRAC... Electrical Equipment U ke ) O H S
MWHO5-MECH-ELEC_CX_TRAC... Mechanical Equipment = o O =
- e == ey
r = -5 'y T H RP @
o e
= B BdO—uH
Installation Status Instance Count %GT Instance Count VDC Status Tracking Back End A E.“ ot %= ﬂ
Installation Status from PowerBIl data connector{Horizontal) o U =
y 0 ] 00000 T=EOE T
eveizcx |’ Delivered 364
Level 1 CX 433 -
0.04% i e
I— Level 2 CX 38 0.04% 20 . ? @\
j | Level 3 CX s e Tl
= Total 7087 100.00% Values
-evel 1 CX b
Installation Status VX
5.14%
Delivered a5t Id 2
0 100 2(’)0 300 400 500 Fi|terS
Python script editor ® & 7 Vv Visual level filters
AD : : X Id o
uplicate rows will be removed from the data. S ealn
is
1 import matplotlib.pyplot as plt
2 import numpy as np Installation Status v
3 is Delivered, Level 1 C...
4 # when Installation Status are as follows
5 Lo = dataset[dataset['Installation Status'] == 'Delivered'] Page level filters
6 L1 = dataset[dataset['Installation Status'] == 'Level 1 CX'] e 2 T
7 L2 = dataset[dataset['Installation Status'] == 'Level 2 CX'] _aEIegor_y I:me_
8 L3 = dataset[dataset['Installation Status'] == 'Level 3 CX'] B Ricotice: IpITEN-,
9 Model Name v X
1 Fainm Av — nl+ ciuthnlAa+e/ N is MWHO04-MECH-ELE...




Back end M Language method VDC Status Tracking Back End

Instance Count

500

Installation Status from PowerBl data connector (Vertical)

400 -

300 A

200 -

100 -

364
5.14%

Delivered

433
6.11%

3
0.04%

Level 1 CX Level 2 CX

5
0.07%

Level 3 CX

Installation Status from PowerBl data connector (Horizontal)

Level 3 CX

Level 2 CX A

Level 1 CX

Deliverad

0.07%

0.04%

6.11%
433

100 200 300 400

500



# 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

LO = 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']

import matplotlib.pyplot as plt
import numpy as np

# when Installation Status are as follows

LO = 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)] fig, ax = plt.subplots()

objects = ('Delivered’, 'Level 1 CX', 'Level 2 CX', 'Level 3 CX')

rectsl = plt.bar(y_pos, lengths, align="'center’, alpha= 1, color=['brown’, 'red’, 'vellow', 'green']) lengths = [len(L0), len(L1), len(L2), len(L3)]

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)')

rectsl = plt.barh(objects, width=Ilengths, 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])
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')

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

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

for rect in rects1: ax.text(v + 3, i + .05, str(v))

height = rect.get_height()
ax.text(rect.get_x() + rect.get_width()/2., 25
+ height,

str(height), ha='center’, va='bottom')

plt.show()

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 facade 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)

CLAYCO




2 Levels (Binary)

Installed or Not

Installation Status Glass Panel Count

Kingshighway Glass Panel Installation Status Last Refreshed Time
9/16/2019 2:28:50 PM Select all

B INSTALLED 5 4 7 7

B NOT INSTALLED

(Glass Panel Installation Status

INSTALLED
17K 1309 5%

!!
E
E
v

2K NOT INSTALLED
3.78K (69.05%)
1K 477 524 -
- 249
10 67 b —
0K S
Jun 2019 Jul 2015 Aug 2019

Glass Panel Count by Level

-"‘:'k"l
L Ny E L L ; M L - L. L _';_ "i.- = L
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VDC_STATUS @INSTALLED @NOT INSTALLED




Forecasting

View Modeling Help Format Data / Drill Liang Gong
= | B2 ol (= o T2 B0 e g
T ~ 4
D Ej} 2 [1 Iﬂ I T [image h I av L Mew Column ol
Get Recent  Enter Edit Refresh Mew Mew Ask A Buttons o sh _ From From Switch hManage ik Publish
"8 Data - Sources - Data Queries - Page -~ Wisual Question E LR Marketplace  File Theme - | Relationships L4gl New Quick Measure
External data Insert Custom wisuals Themes | Relationships Calculations Share
1 Instance Count running total in VDL _Installation Date = c - - .
- - >
> cacuLarel i Visualizations Fields
3 SUM{ "Grid Data’'[Instance Count]), -
] |
-4 FILTER( I_- ll_ l_ I_ L LI_I_ IA_/ Q & /'O Search
a & ..-"""-\
5 ALLSELECTED( 'Grid Data’'[VDC_Installation Date]), el e e (M f o ©
Ve ISONORAFTER( "Grid Data’[VDC_Installation_Date], MAX{ Grid Data’'[VDC_Installation_Date]), DESC) — e W LEE I:I av _T M H = |F., _Measures
7 ) —— i
g r @ = | 3 i B 9 Assigned Assembly Code
...... T T
% - " i R L8 @ L I %% Assigned Bid Package
) B °¢ Assigned Unit Cost
Quick measures
B Assembly Code Count
) ) I Bid Package Count
Calculation Fields .
':L.]‘—" @\ B Compared Models
Select a calculation v /D Search - @ Count
Xis
.y Quarter-to-date total - VR B Count Difference
B s 249 Month-to-date total EH - VDC_Installation_Date X
" Year-over-year change ) ) B Current Count
L B Available Properties
Jun 2019 Quarter-over-quarter change B Current Version
Month-over-month change : Legend
Rolling average ER Grid Data B Installation Running Total_Fixed
4 g Add data fields here
Totals 222 Images B Installed Eunning Total
Running total Values ) )
- = Instance Count running total in VDC_In...
Total for category (filters applied) BR LastRefresh = 9 =
Total for category (filters not applied) m Model Instance Count running total in VDC_Ins™ X B Previous Count
. . ode
M:Lhde_:latlcal operations B Previous Version
ition : -
Model Version Tooltips -
Subtraction = B Project
Multiplication g Project Add data fields here B Quantity
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B B @ R o Text Visual level filters ' i
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Forecasting

]
F — L o+ Forecast 1
Trending
Forecast length
o 8 Month(s) v
L. | Ignore last
1 Month(s)
Confidence interval
- ul 2015 Sep 2019 Mov 2019 Jn 2020 Mar 2020 a5% e
kL — - |
....................................................................................................................................................................................................................................................................................... Seasonality
Point(s)
Error (Per cent) |VDC_Installation_Date| RunningTotal Forecast Slope Intercept
712.42 5/9/2019 17:00 10 -61.24158333 18.074| -787992
239.25 5/10/2019 17:00 31  -43.16758333
71.66 5/13/2019 17:00 39 11.05441667
41.74 5/14/2019 17:00 50 29.12841667
12.59 5/15/2019 17:00 54  47.20241667 3/11/2020 5477
2.57 5/16/2019 17:00 67 65.27641667
9.67 5/17/2019 17:00 76 83.35041667 ] | = 18.074% - 787952
13.96 5/18/2019 17:00 89  101.4244167 RunningTota |
25.07 5/20/2019 17:00 110 137.5724167 1800
54.67 5/23/2019 17:00 124  191.7944167 1600 ..t eh
45.74 5/24/2019 17:00 144  209.8684167 1100 ‘..-"'
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.
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600 .
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17.10 6/4/2019 17:00 349  408.6824167 400 .o“"
10.85 6/5/2019 17:00 385  426.7564167 200 ..... b
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g 71 sfe/»1a 17NN ARG AN QT7eA1R7 -20




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

Assemble: Tracking Rooms Installation-Scanning Bar Code
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Model Mashups: Design Iterations and Design vs Construction
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e Power Bl Data Connector
BIM Track API Structure
BIM Track in Power Bl
(M Language) Element ID
—— Front end: DAX
Disciplines (DAX) SQL 4 Levels Back end: M Language
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Formatting) Python Scripts
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Your first dashboard

This tutorial will guide you reading data and creating some charts.
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For a specific COLO, Iif the installation status is shown 100% while there are still active issues,
then It indicates site installation is not following BIM coordination.

You are looking at Zone: Model Name
MWHO4N-COLOT1 All
= X
E
o
<
- g
3
= i + 100% [& @

Instance Count by Installation Status

Installation Status @ Llevel 3 CX @Llevel 2 CX @Level 1 CX  Delivered

500 -
L).assemble

AN AUTODESK COMPANY

. =

Level 3 CX Level 2 CX Level 1 CX Delivered
ProjectiD IssuelD Issue Number Status ProjectZoneName Issue Title Electrical
150 119928 2L CIOSQO VINWOUSIN-UULU L vieCnanical vs, wiecnanical
9138 780000 280 Closed MWHO4N-COLO1 Mechanical vs. Fire Sprinkler
9138 780001 281 Closed MWHO4N-COLO1 Plumibng vs. Plumbing
9138 780002 282 Closed MWHO4N-COLO1 Plumbing vs. Fire Sprinkler
9138 892590 319 Closed MWHO4N-CCLO1 MH/FP-04N-COLO1-3152
9138 892592 320 Closed MWHO4N-COLO1 SC/MH-04N-COLO2-3153

Category Name

e All

Issues by Disciplines

@ Count of Arc... @ Count of Electri... @ Count of Fir...

Count of Site/Civil

(0%)
Count of Plumbing
2(0.66%) é k.

Count of Mechanical
4 (1.32%:)

0%

All Issues List

Fire Protection Mechanical

BIMTRACK"

Mechanical

Family and Type CLAYCO

.4 A“ N THE ART & SCIENCE OF BUILDING

Issues by Status

Count of ... @ Count of Pl... > Status @ Closed @Approved

Count of Architecture s
(0%) (0%

Count of Electricat
(0%)

N

BIMTRACK"

N

BIMTRACK"

Count of Fire Prolection
2(0.66%)

= 7 (2.02%}

%GT Takeoff Quantity by Installed As Designed

Y
Ll assemble

AN AUTODESK COMPANY 5601%
3087%
Yes No (Blank)

Plumbing AssignedTo.lastName Description Prionity
IMIECNANICai PIPES oMM SEPErate mecnanical PIping systems ... LOw
Fire sprinkler are intersecting mechanical duct and pipe. Low
Plumbing Plumbing pipes from 2 seperate systems are intersecting Low
Plumbing Plumbing pipe and fire sprinkler are intersecting Low
Simleness Adjust duct straps out of FP main. Medium
Bush Adjust outnggers on all GENSET exhaust towers on the sout... Medium
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P6 and Assemble Schedule Integrator

Model Mashups: Design Iterations and Design vs Construction

BIM Track Structure Zones
——p Power Bl Data Connector

BIM Track API Structure

BIM Track in Power Bl
(M Language)

—— Front end: DAX

Disciplines (DAX) 4 Levels Back end: M Language

(Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble
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Link Dimensions

Start Date 4/12/2019 )
Finish Date 4/12/2019 v
Act Start Date 4/13/2019 v
Act Finish Date 4/13/2019 v
Installation Status
Select all
(Blank)
Deliverec
Level 1 CX
Level 2 CX
Level 3 CX
Project
Man-hours| Productivity | Man-hours
Description Size | Unit Norm Factor Rate
Rigid Steel Conduit [1/2" |If 0.045 1.200 0.054
Rigid Steel Conduit [3/4" |If 0.050 1.200 0.060
Rigid Steel Conduit [1" If 0.055 1.200 0.066




= S | wtodesk Navisworks Manage 2018 (For BIM360) 215 |

Home  Viewpoint Review  Animation View  Output BEEGLGGREGLIESE BIM 360 Render BIMcolab  Nawi

BIM Track™ *

Ubndate Available ! = LIANG GONG | Logout

g duct lo

(O] | Clash test W Clashes | New Active Reviewed | Approved | Resolved | Lastrun

[0 01-MEPFPvs. MEPFP | 38 0 23 0 2 13 9/6/2019 9:35:59 AM
O 01-MEPFPvs.STRUC 4 0 0 0 4 0 9/6/2019 9:35:59 AM
O 02- MEPFP vs. MEPFP 12 0 6 0 0 6 9/6/2019 9:35:59 AM
[0 02-MEPFPvs.STRUC 39 0 18 0 0 21 9/6/2019 9:35:59 AM
[0 03- MEPFP vs. MEPFP 2 0 0 0 0 2 9/6/2019 9:35:59 AM
O] 03-MEPFPvs.STRUC 53 0 45 0 0 8 0/6/2019 9:35:59 AM
[0 04- MEPFP vs. MEPFP 21 0 20 0 0 1 9/6/2019 9:35:59 AM
[0 04- MEPFP vs. STRUC 51 0 42 0 0 9 9/6/2019 9:35:59 AM

Update BIM Track status for new and existing clashes @

Do not create new issue(s) for Approved and Resolved clash(es)
[ | Automatically fill the Group field with the clash test name
‘ I Clash properties that will be included in the description: Clash Status to Export

["Ipate Found CNew

DAssig ned To [lactive

[Cpate Approved [ Reviewed

DApprDved By Dﬂppmved

DLayer Name [ Resolved

[Ttem Path

[status

[ Ipistance

DDescriptiGn

|:|Qu'|ck Properties

[ Ilash Group

DGrid Location

AL USSR [

Item Tools | Sectioning Tools

Navigation

———

8

View

Cube

Navigation Aids

Grids & Levels

i_ﬁ} [S 60103648-VDC_detached

Reference | Show Mode #3 ELEVATOR PIT

......

-BIM360) 215 FED ALL AL

Rende B oliab 3 00 B
! >
- Properties
Split | tem l Material l Revit Material | Autodesk Material \
\Fai I il i : |

Property Value

Value 3253638

[Standard

@[5 215_HUEN_ELEC_LO3_ALL
— @& <No level>
©% LEVEL 02
@2% Center line
@2% Conduit Fittings
8¢ Conduits
B2 Conduit without Fittings
@3 (EMT) Ohe-277/480 NORM
@2% (RMC) Ohe-277/480 EM-LS
@3% (RMC) Ohe-277/480 NORM
@2% (EMT) Ohe-277/480 EM-LS
@3% (RMC) Ohe-120/208 NORM
@2% (EMT) Ohe-LV
2% (EMT) Ohe-GRND
@& Conduit without Fittings
@& Conduit without Fittings
- I=]Conduit without Fittings
@& Conduit without Fittings
@& Conduit without Fittings
@& Conduit without Fittings
3% (EMT) Ohe-120/208 NORM

Mm% frasT™ Nnha sANIANO TR 1O




SQL
PowerApp

L

) A PN
CIUAYYE () assemble

AN AUTODESK COMPANY

Projectll} IssuelD Source_ID jIssue Number Issue Title

-
9138 | 619776 5771124 1 001 P-TI

9138 619776 5771123 1 001 P-TI

9138 619776 S045458 1 001 P-TI

9138 1014040 333 C/ARCH-05-ADMIN-3172
9138 1014091 334 C-05-ADMIN-3173

9138 10140492 335 FP/EC-05-C0L01-3174
9138 1014093 336 MP/SC-05-COL0O3-3175
9138 1014094 337 MP/SC-05-COLOZ-3176
9138 1014095 338 EC/MP-05-COLOL1-3177
9138 1014096 339 MP/FP-05-COLO1-3178
9138 1014097 340 EC/MP-05-COLO2-3175

CLAYCO Issue and Source |D - Edit/Create CLAYCO | dS 1D’
‘ ssues and Source ID's

Q Search items

619776
5045498

619776
5771123

619776
5771124




Element ID

o % Microsoft® " %
l0s) PowerApps ¢85 Server m Power Bl

Write/Read Data Store Data Visualize Data



SOQL
PowerApp

Set up SQL table for PowerApp and Powerb Bl. You can insert, delete rows directly in SQL
IS set up in SQL first and then import to Bl

File Edit View Query Project Tools Window  Help

G' iﬁ" '#u#|£NEWQUEW@HﬁnﬁI:mnﬁ {%lj1 ‘9' '|E‘P '|u'1/“ﬁ|ﬂ';
R | | PowerApp_VDC - | P Execute vV io | =T | ol |58 | a2 | = 7% | €3z | W
Object Explorer » 0 X | ORI 2RI b)) R DN CEITS GV IR S SO Queryl.sgl - DT...p_VDC (sauser (76))
Connect * * }:ﬁ C’ A ggE [PowerApp VDC]
w DW_Cosential -
W DW _Dev J*¥*¥%%% Object: Table [dbo].[Assemble BIMTrack]  Script Date: 10/18/2019 2:04:41 PM *¥xxxx/
i EmplDFEEMEE‘tErDEtE SET ANST NULLS OM
W EmployeeMasterData_Stage GO
W JonTemp i
W PlanGrid_DW SET QUOTED IDENTIFIER ON
W PowerApp_DW GO
W PowerApp_InternalPhone
= ' PowerApp_VDC —ICREATE TABLE [dbo].[Assemble BIMTrack](
Database Diagrams [Id] [int] IDENTITY(1,1) MOT MULL,
= ¥ Tables [Source _ID] [nvarchar](158) NULL,
#  System Tables [IssueID] [nvarchar](17) NULL,
+ ¥ FileTables CONSTRAINT [PK_Assemble BIMTrackID] PRIMARY KEY CLUSTERED
External Tables (
FE dbo.Assemble_BIMTrack [Id] ASC

JWITH (PAD_INDEX = OFF, STATISTICS NORECOMPUTE = OFF, IGNORE_DUP_KEY = OFF, ALLOW ROW LOCKS = OM, ALLOW PAGE LOCK

FH dbo.BIM360_Projects
FE dbo.BIM360 _Projects_Temp ) ON [PRIMARY]
B dbo.BIM360_Users GO

ER dbo.BIMTrack_Attachments
EE dbo.BImTrack_Comments
ER dbo.BIMTrack_Hub

ER dbo.BIMTrack_Issues

B dbo.BIMTrack_Projects

ER dbo.BIMTrack ViewPoints
ER dbo.Flow_Tracking

m




INSERT INTO ASSEMBLE_BIMTRACK (SOURCE_id, issueid) VALUES (42,43)

100% -

E® Messages

{1 row affected)

Completion time: 2019-10-16T15:0&:-31_038322&-05:00

EE Results | g Messages

Id ‘ Source_|D IssuelD

1 ” 2 i 5771124 6197...
2 3
3 4 5771123 6197...
- 5 5045498 6197...
5 6 42 43
fx = Sourceq[Schema="dbo",Item="Assemble BIMTrack"]}[Data]
EHy 123 Id v Bc Source_ID A AB,: IssuelD
1 2 5771124 619776
2 3
3 4 5771123 619776
“ 5 5045458 615776
5 6 42 43




SQL
PowerApp

Pointing PowerApp to

PowerApps Clayco, Inc. (default) (orgb8e3a...

File Home Insert View Action Assemble BIMTrack v2 ‘ (&; ’ z) Q' > fQ+

8 Data sources EET Media

T Allact i Ane = \/=arianlAac o_u,_,_ Arbhviarmar
LOllecCtions (X) vallalles —gx NV ancead

- G I ﬁv RGBA(255, 255, 255, 1) )

Tree view X Data 7 SCREEN ®
BrowseScreenl :

-+~ Add data source Properties Advanced

S /O Search | CL/\YCO

THE ART & SCIENCE OF BUILDING

Issues and Source ID's

i B App Fill &

Q\ Search items [dbo].[Assemble_BIMTrack]
L Yiale aee
@ S Background image clayco-lobby-red v

v [_] BrowseScreenl

[2e] Imagel Image position Fill %

BD BrowseGalleryl

N Rectanglell

619776
& Searchlconl 5045498

=l TextSearchBox1

53_?3 IconNewlteml 61 9776
5771123

?2 IconSortUpDownl

2?3 IconRefreshl 619776

5771124

4 LblAppNamel

N

RectQuickActionBarl




PowerApps

File Home Insert View Action
B Datasources B Media

DataSource

Tree view

I = /O Search

Hﬁ v [] EditScreenl
(&) Buttonl
el Imagel 3
v B EditForml
> [&] DataCard2
v [E] DataCardl
[4 StarVisiblel
[A ErrorMessagel
=[ DataCardValuel
[/ DataCardKeyl
(4 LblAppName3

2 IconAcceptl

?g IconCancell

Data input here in PowerApp == Inserting query in SQL

Jxv

WV al LT

o |
+— Aovanced

"[dbo].[Assemble BIMTrack]’

o d CLAYCO

THE ART & SCIENCE OF BUILDING

Issue and Source ID - Edit/Create
® , .

IssuelD

Source |ID

Barcode Scanner

Clayco, Inc. (default) (orgb8e3a... @

EDIT
EditForm1

Properties Advanced

Data source

Fields

Snap to columns
Columns

Layout

Default mode

Visible

Position

Size

Assemble BIMTrack v2 ’ % ‘ z) Q > R+ ’?

[dbol.[Assemble _BL.. v

1

Vertical

Edit

X

1136
Width

Edit fields

on @D

V

88

313

Height

0



Could use phone to scan code-Cell layout

IssuelD

Source ID

&

Barcode Scanner




Home Maodeling Help
=G X cut p— p— |_| | | [25] Text box E@ :
i ‘ ‘ | 7 ‘ I | S B L ‘ =
I_—LI E3 copy ©) o/ s 1 ¥ | cyImage v i 1
Paste - T Get Recent  Enter | Edit | Refresh Mew  MNew  Ask A Buttons R sh From From Switch hanage Publis
‘ ! I I l < ! I l OFmat FaINtEr ' pata - Sources * Data  Queries = Page =~ Wisual Question o dapes Marketplace  File Theme ~ | Relationships

Clipboard External data Sharg

Themes

Custom visuals

Insert Relationships

Link the Source ID and IssuelD In l
SQL table into existing Assemble and
BIM Track tables

" Grid Data

i
=

1 Model Version Data Source
™ ModelVersionld
1 QR Code

1 Quantity Property
| Show Active

| -1 Source Id

s.Mame P : 70 Start Date

" Takeoff Quantity
71 Task Code

 Assemble_BIMTrack (2)

B Id
El IssuelD
F Sou rce ID

1 Issue Number
EH Issue Title

=1 IssuelD

=1 LastModificationAuthor.LastName
1 LastModificationDate

= Mechanical

=1 Plumbing

E4 Priority

4 Priority.Color

E4 Priority.Id

F4 Priority.Order

F1 ProjectlD

71 ProjectPhase.Color

.| ProjectPhase.Id

.| ProjectPhase.Name

4 ProjectZone.Color



Model Name Model Version v Show A... Category Name v Family Name v >ource 1D -
MWHO4-ARCH-R17 Al v Al v All % Al v Al ™
= N A
SEYYE ().assemble
AN AUTODESK COMPANY A” ]SSUE'S |_|5t
ProjectIDf IssuelD Source_IDJ Issue Mumber Issue Title Electrical Fire Protect... Mechanical Plumbing AssignedTo.LlastName Description A
i
9138 619776 5771124 1 001 P-TI GONG Clash: Clash493 Clash Test: 06_MEPFP-TI ---
9138 619776 5771123 1 001 P-TI GONG Clash: Clash493 Clash Test: 06_MEPFP-TI ---
9138 619776 5045498 1 001 P-TI GONG Clash: Clash493 Clash Test: 06_MEPFP-TI ---
9138 1014050 333 SC/ARCH-05-ADMIN-3172 Kostial Clayco to model missing access ladder steel,
9138 1014091 334 SC-05-ADMIN-3173 Bush Meed to reinforce or up size z-girts to W-8s
9138 1014082 335 FP/EC-05-COLO1-3174 Fire Protection Hagadorn FP hitting EC escutchecn plate at CAHU wall
9138 1014093 336 MP/SC-05-COLO3-3175 Mechanical Fine MP hanger clashing with PEMB kicker.
9138 1014094 337 MP/SC-05-COLO2-3176 Mechanical Fine MP hanger clashing with PEMB kicker.
9138 1014085 338 EC/MP-05-COLO1-3177 Electrical Laskowski EC VLC box hitting MP in pump room. This it
9133 1014096 339 MP/FP-05-COLO1-3178 Mechanical Fine MP hanger clashing with FP,
9138 1014047 340 EC/MP-05-COLO2-3179 Electrical Laskowsk: Small bore EC conduit into MP dnlled pier.
9138 1014098 341 EC/MP-05-COLO2-3180 Electrical Laskowsk: Small bore EC conduit into MP drilled pier. ¥
< >
I Assemble_BIMTrack App

vl | V1_20180706
Unit | Quantity  Count  Unit Cost Average

WHO4-ARCH-R17

06_Base Cabinet_Single Door_Drawer

_106_Casework_4976000_5045498
_106_Casework_4976000_5045499

_106_Casework 4976000 5771123
_106_Casework 4976000 5771124

1N6 Facousnrd- AQTENNN 57711068
htal

‘3\ Search items

619776
5045495

619776
EFM123

619776
571124




BIM 360 Field: Tracking Rooms Installation-Scanning Bar Code

Assemble: Tracking Rooms Installation-Scanning Bar Code

P6 and Assemble Schedule Integrator

Model Mashups: Design Iterations and Design vs Construction

BIM Track Structure Zones
——p Power Bl Data Connector

BIM Track API Structure

BIM Track in Power Bl
(M Language)

—— Front end: DAX

Disciplines (DAX) 4 Levels Back end: M Language

(Conditional

Formatting) Python Scripts

Installation Status Tracking

Installed Or Not
2 Levels

(Binary) Forecasting

A
WJBIMTRACK" LJ.assemble
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