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Liang works as a VDC Estimator/Engineer at Clayco. Liang works
directly with the company’s preconstruction/estimating department
and VDC to develop accurate detailed project takeoffs and utilizes
various programs to assist with other aspects of our business as
needed including project management, BIM development and
coordination, 3 dimensional detail production and coordination with
development of 3D models. Liang reviews and verifies accuracy
and completeness of all project documents received and also
analyzes and reviews bids, constructabllity review, and value
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Clayco

Headquartered in Chicago

Founded in 1984 as a Design-Build
Contractor

Revenue of over $1.5B for 2016,
$1.8B in 2017

ENR top 400 Contractors 2017
Rating #22

Approximately 1800 employees

National Diversification of Project
Types

Over 70 LEED Accredited
Professionals / 45 LEED Certified
Projects
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Clayco Approach

 Determine clear objectives
* Recognize main participants
* Architects / Engineers
* Pre-Con
* VDC
* Adopt standards (Uniformat, OmniClass, LOD requirements)
* |dentify collaboration nodes (Clayco entities)
 Have the sense of urgency
* Establish transparency

* Sharing results / work product



Feedback Loop

* Design team Is working with building
assemblies

* Associating family / type with the
corresponding assembly code

* Maintaining consistency from project to
project..

* Determining which Revit property needs to
form the unigue identifier

* Develop estimate centric design template

* Accompanied with the content plan
development

 Heavy reliance on worksets and filters
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Building Trust

* Architect and Engineers can build great models!

* Estimating Is an art — form
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Herding Cats

https://www.youtube.com/watch?v=hx1jdgTs03U “Best Cat Commercials EDS Cat Herders” from YouTube



https://www.youtube.com/watch?v=hx1jdgTs03U
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To think as a VDC engineer
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Integrate Logistics _Equipment Sets: Rooms into 5D Process

Question 1: How to search Rooms in Revit?

Question 2: How to stand in center of a room when using “Show in Model”? (Out of a surprise)




Integrate Logistics _Equipment Sets: Rooms into 5D Process

Question 1: How to integrate Barcodes into Revit?

REVIT BIM 360 Glue BIM 360 Field

: Change
Push to BIM 360 Create Map Equipment :
Status
Add Equipment
Status from BIM &
360 Field

Add Barcode
Information

BIM 360 Docs

Apply Color
i Scheme

<

it
aliy
q%r,}

v Navisworks
Add Equipment Open Model
Up:,',ggdntg CBS'M Status from BIM ¢ from BIM 360 B4 ~"
2360 Field Glue

A

\ Apply Appearance
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Question 1: How to integrate Barcodes into Revit?

No Barcode information -
W = H @3- a -
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Read from Revit and write to Excel — To grasp all the room information

R Dynamo

String

Wama =
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‘ Hurmber =

Element.GetFarameterValueByMName
element > var{l.-[1

parameterMame

element

parameterfame

File Path

Browse..

ATesLd

Roaem Mameas >

filePath
zheetMame
startRowr
startCo
data

e ite

>

WO W W

datia

Excel WriteToFile

Formulas Data Revig

Format Painter -] - {m"&' ===
Clipboard s Font P
G21 - Jx
A B C
1 FAST CASUAL LL129
2 |SECURITY LL150E
3 |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 LL106
10 |FAST CASUAL 128
11 [SEATING 100a
12 |KIOSK LEASE SPACE 101a
13 |KIOSK LEASE SPACE 101b
14 |FULL SERVICE 127
15 [CONFEREMNCE 300b
16 |OUTDOOR DECK 304
17 |BOH CORRIDOR 350E
12 IICACC 1A
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Read from Revit and write to Excel — To grasp all the room information

R Dynamo

Read from Revit and write to Excel.dyn

File Path
Browse..
String ATest3
+
Element.GetFarameterValueByMName
element > var[l..[l Eoom Mames = Excel WriteToFile
b
parameterMame filePath > data
= sheetMame >
B Roo SO0262
R T — 0.000 = startRow >
2 Roo S01636 startCo »
2l Roo 591915 List. Transpose cata ¥
N =oo 5910232 element :
- ) e ite ¥
&5l Roo 5913 parameterfame itern1 |
BN Roo G310
N Roo BaA10
&) Roo 313 bt
3 Roo 412 -
T8 n EI157 |
g4 R E316 — =
#La gl {S84] ‘~.~ e S —_ .
‘ Mumber = !-j

Insert

Page Layout

Formulas

Data

Review

ﬂD%Cut . - EEE S -
| oo @Copy - I
= Format Painter o - '& T[EEEIE=EDE
Clipboard P Font P Align
F21 v S
A E C D
1 FAST CASUAL LL129 1001
2 |SECURITY LL150E 1002
3 |TOWER HALL LL100 1003
4 |SWITCHGEAR LL250E 1004
5 |STAIR (E) LL25T-17 1005
‘ & |STAIR (E) LL25T-14/15/16 1006
7 |FULL SERVICE 144 1007
8 |LEASE 131 1008
9 |CORRIDOR LL106 1009
10 |FAST CASUAL 128 1010
11 [SEATING 100a 1011
12 |KIOSK LEASE SPACE 101a 1012
13 |KIOSK LEASE SPACE 101b 1013
14 [FULL SERVICE 127 1014
15 [CONFERENCE 300b 1015
16 |OUTDOOR DECK 304 1016
17 |[BOH CORRIDOR 350E \ 1017
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Read from Excel and write to Revit — Write Barcodes back to Revit

R Dynamo

File Edit ViE Packages Settings =P ' Formulas Data Review Vi
“D ‘f?é":”t Calibri lu -|Aa | == #- E
Librarny Read Information from Excel and write Paste EEI Copy ~ B I U - 5.l oy .& B E
- Farmat Painter = — - - —|—
Clipboard P Font P Alignmer
> F21 ' J
+
+ A F C D
1 |FAST CASUAL L1129 1001
2 |SECURITY LL150E 1002
3 | TOWER HALL LL100 1003
4 |SWITCHGEAR LL250E 1004
| ' | T | 5 [STAIR(E) LL2ST-17 1005
p—— pre— smcenene > | 6 [STAIR(E) LL25T-14/15/16 1006
.-.____._ e E _—— | 7 |FULLSERVICE 144 1007
eriame : ' 8 |LEASE 131 1008
A .‘ \ 9 |CORRIDOR LL106 1009
Fﬂ P wem b 10 |FAST CASUAL 128 1010
T e - ,‘ : | 11 |SEATING 100a 1011
- 12 KIOSK LEASE SPACE 101a 1012
: 13 KIOSK LEASE SPACE 101b 1013
5 - 14 FULL SERVICE 127 1014
15 CONFERENCE 300b 1015
. 16 (OUTDOOR DECK 304 1016
17 BOH CORRIDOR 350E 1017
[y nta L e
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Barcode Added
|l G-G-7 - 2- P A G5 G- ;

[ T R I Cope - 2 ) D:&D!EQDLQEE:DED{% @ - — . [{f[‘:ﬂ
_ 0=

Madify | Rooms [+ ]

|E (fj—.ll:ut - '?D - oo f- =+

Modi s = oo O—
B Yy e ka PBO T aaxs L5
Select = | Properties | Clipboard Geomegry Modify View Measure Create
Modify | Rooms
Properties x
Rooms (1) | v| B Edit Type
Image FL
..... ; ﬂmmentsF{EFEHTG F'LAI"\I
= ccupanc_l,r
..... : EpartmentLE.ﬂLSE
e R
..... : ElllngFlmsh
WaIIFlnlsh ........................................................................................................ .....
..... : qurF|n|5h+'
..... : arcude[msmnnunnu][}
Edited by
s eslgni]ptlnnl"-ﬂalnhﬂndel
Phasmg ................................................................................................................................................................................................ X
Phase :Phase 1 - Base Building - New Constru...;
Analg,rsmﬁﬁuhx ........................................................................................................................................................................... i
AE : TE
Properties help | Apply
Project Browser - 21.9617.000 - Architecture - v2016_detached_detached.rvt
: ... #LEASE PLAN - LEVEL 03
....... # EASE PLAN - LEVEL 04
. #LEASE PLAN - LOWER LEVEL 01

. #LEASE PLAN - LOWER LEVEL 02



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

MNo SIM =

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

1
Checklists Issues Attachments Activity Tasks f
i

Profile '

Name

Board Room

Type

Rooms : Rooms

Description
8

Location
HQ=Ground Floor=Board Room-8

Status

Operational

Average room temperature
18-22

Barcode assigned

O

Ceiling finishes

Plaster Finish

Floor finish

= A& (& AUTODESK® BIM 360" FIELD A 1

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 -

Getparametervaluebyname with 3 par:

Code Block

3D-grid:3D-grid v | Family Type
‘-I..

Element.SetParameterByName

Familyinstance.ByPoint

familyType > Familylnstance element > Element
point > \4 parameterName >
Solid.Centroid
All Elements of Category Element.Geometry : ' value >
element > var] EG |

Category Elements

Rooms 'J Category |

Element.GetParameterValueByName

Code Block element > var{l.{] Element.SetParameterByName
"Number”; | > parameterName > element > Element
parameterName >
Element.GetParameterValueByName
value >
element > varfl.[]
|

parameterName >

"Barcode"; >

"Mark"; | > -

. - ¥ Element.SetParameterByName

Element.GetParameterValueByName element > Element
| element > var[l.Q] parameterName >
Code Block
parameterName > value >
1 !

"Name"; >

Code Block

"Comments"; >




Have a deeper look at the logics behind

- Ch\Users\gongl\Desktop\Getparametervaluebyname with 3 parameters.dyn - Sublime Text (UNREGISTERED)

File Edit Selection Find View Goto Tools Project Preferences Help

4r elloworld_start.py mbox-short.txt abell7A1949V0396537823[1].qif AyFirstPlugin.addin Getparametervaluebyname with 3 parameters.dyn

<Workspace Version="1.3.2.2488" X="-603.551735715752" ¥="153.983343775309" zoom="0.770919432123772" ScaleFactor="1" Name="Home" Description="" RunType="Manual" RunPeriod="1668"
HasRunWithoutCrash="True">
{NamespaceResolutionMap />
<Elements>

<D5RevitNodesUI.Categories guid="cdd978fd-4c%a-4d76-atcd-ddd1df579524" type="DSRevitNodesUI.Categories"” nickname="Categories™ x="-85.7357997673362" y="147.9267042607068"
isVisible="true" isUpstreamVisible="true" lacing="Disabled" isSelectedInput="True" IsFrozen="false" isPinned="false" index="463:Rooms" />
<DSRevitNodesUI.ElementsOfCategory guid="cb®ldd6d-5871-4892-8dd8-3666b6T16boT" type="DSRevitNodesUI.ElementsOfCategory"” nickname="All Elements of Category" x="120.224346457764"
y="150.065885077676" isVisible="true" isUpstreamVisible="true" lacing="Disabled" isSelectedInput="False" IsFrozen="false" isPinned="true">

<PortInfo index="8" default="False" />
</DSRevitNodesUI.ElementsOfCategory>
<Dynamo.Graph.Nodes.ZeroTouch.DSFunction guid="4098d6cd-ae@2-4bc6-aal86-bdee328cdf30" type="Dynamo.Graph.Nodes.ZeroTouch.DSFunction" nickname="Element.GetParameterValueByName"
x="763.832609740575" y="235.535154327453" isVisible="true" isUpstreamVisible="true" lacing="Shortest" isSelectedInput="False" IsFrozen="false" isPinned="true"
assembly="RevitNodes.dll" function="Revit.Elements.Element.GetParameterValueByName@string">

<PortInfo index="0" default="False"™ [>

<PortInfo index="1" default="False" [>
</Dynamo.Graph.Nodes.ZeroTouch.DSFunction>
<Dynamo.Graph.Nodes.CodeBlockNodeModel guid="1lcaalc2-cla2-4272-9874-ff004ddf8408" type="Dynamo.Graph.Nodes.CodeBlockNodeModel™ nickname="Code Block" x="579.718886642621"
y="270.26994550799" isVisible="true" isUpstreamVisible="true" lacing="Disabled" isSelectedInput="False" IsFrozen="false" isPinned="false" CodeText="&quot;Number&quot;;"
ShouldFocus="false" />
<DSRevitNodesUI.FamilyTypes guid="8cfe252f-e2e7-40c5-aaf@-82992f1f966" type="DSRevitNodesUI.FamilyTypes" nickname="Family Types" x="682.377683820748" y="-72.38102382497638"
isVisible="true" isUpstreamVisible="true" lacing="Disabled" isSelectedInput="True" IsFrozen="false" isPinned="false" index="456:3D-grid:3D-grid" />
{Dynamo.Graph.Nodes.ZeroTouch.D5Function guid="a42a@453-2781-4869-a6d2-69b4{58e5e97" type="Dynamo.Graph.Nodes.ZeroTouch.D5Function"” nickname="Element.Geometry" x="759.6900673413124"
y="115.755428731724" isVisible="true" isUpstreamVisible="true" lacing="Shortest" isSelectedInput="False" IsFrozen="false" isPinned="false™ assembly="RevitNodes.dll™
function="Revit.Elements.Element.Geometry">

<PortInfo index="8" default="False"™ [>
</Dynamo.Graph.Nodes.ZeroTouch.DSFunction>
<Dynamo.Graph.Nodes.ZeroTouch.DSFunction guid="997e108d4-f685-4ac8-9b3d-09382c53f7b3" type="Dynamo.Graph.Nodes.7eroTouch.DSFunction” nickname="Solid.Centroid" x="1006.6417554207"
y="1088.105971026696" isVisible="true" isUpstreamVisible="true" lacing="Shortest"” isSelectedInput="False" IsFrozen="false" isPinned="false"™ assembly="ProtoGeometry.dl1l"
function="Autodesk.DesignScript.Geometry.Solid.Centroid">

<PortInfo index="8" default="False" />
< /Dynamo.Graph.Nodes.ZeroTouch.D5Function>
{Dynamo.Graph.Nodes.ZeroTouch.D5Function guid="bbd766830-c70f-4bb2-84e5-690572cf1383" type="Dynamo.Graph.Nodes.ZeroTouch.D5Function” nickname="FamilyInstance.ByPoint"
x="1218.65075274964" y="39_3872446778497" isVisible="true" isUpstreamVisible="true" lacing="Shortest" isSelectedInput="False" IsFrozen="false" isPinned="false"
assembly="RevitNodes.dll" function="Revit.Elements.FamilyInstance.ByPoint@Revit.Elements.FamilyType,Autodesk.DesignScript.Geometry.Point">

<PortInfo index="8" default="False"™ />

<PortInfo index="1" default="False" />
</Dynamo.Graph.Nodes.Z7eroTouch.DSFunction>
<Dynamo.Graph.Nodes.ZeroTouch.DSFunction guid="e36b2763-749b-48c7-9abf-cd@2f6d56fa2" type="Dynamo.Graph.Nodes.7eroTouch.DSFunction” nickname="Element.SetParameterByName"
x="1945.89544995031" y="-48.8104288451273" isVisible="true" isUpstreamVisible="true" lacing="Shortest" isSelectedInput="False" IsFrozen="false" isPinned="true"
assembly="RevitNodes.dl1l" function="Revit.Elements.Element.SetParameterByName@string,var">

<PortInfo index="0" default="False" [>

<PortInfo index="1" default="False" [>

<PortInfo index="2" default="False"™ [>
</Dynamo.Graph.Nodes.ZeroTouch.D5Function>
<Dynamo.Graph.Nodes.CodeBlockNodeModel guid="7al8f4d5-c5c4-41c7-9345-7e208ca2a25%e" type="Dynamo.Graph.Nodes.CodeBlockNodeModel™ nickname="Code Block" x="1498.93657610666"
y="123.661393992363" isVisible="true" isUpstreamVisible="true" lacing="Disabled" isSelectedInput="False" IsFrozen="false" isPinned="false" CodeText="&quot;tekst&quot;;"
ShouldFocus="false"™ />
<Dynamo.Graph.Nodes.ZeroTouch.DSFunction guid="b1108b68-deac-44db-bdd7-b9%ed2beb99c3" type="Dynamo.Graph.Nodes.Z7eroTouch.DSFunction" nickname="Element.GetParameterValueByName"

[ Line 2, Column 29 Tab Size: 4

Plain Text
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B ‘ AUTODESK’ BIM 360 FIELD 161374 wiliis Tower Repositioning ~ = Equipment 2
|@Seamh| |F-leset| | > CIDSE| ||ﬁ1,&dd| . 3{ | 4 More Actions v|
| #
Z:;iquipmem = / Name \ ( Barcode \ Type Descr Eg@tatus \ # Issues  # Open lssues ?:h R gﬁ: Ma EE%?E Date Created d r(Hr:rr:rm Number \
Name [ ELEVMACHINE/CTRL LL320 1447.000000 Room Completed 0 0 0 0 09 Apr 2018 5:32 PM LL320
[ PLANTED TERRACE 119G 1530.000000 Room Delivered 0 0 0 0 09 Apr 2018 6:00 PM 119G
VESTIBULE 132 1205.000000 Room Delivered 0 0 0 0 09 Apr 2018 9:09 PM 132
Type BOHLL350E 1116.000000 Room Completed 0 0 0 0 09 Apr 2018 2:52 PM LL350E
. M TOWER HALL LL201 1184.000000 Room Installing MEP 0 0 0 0 09 Apr 2018 7:12 PM LL201
[~ WOMEN LL150E 1236.000000 Room Installing Drywall 0 0 0 0 09 Apr 2018 3:34 PM LL150E
Sescription O 1T 211 1251.000000 Room Ordered 0 0 0 0 09 Apr 2018 10:31 PM 211
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Question 2: How to stand in center of a room when
using “Show in Model”?
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Question 2: How to stand in center of a room when
using “Show in Model”?

Before After
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Integrate Logistics _Equipment Sets: Rooms into 5D Process
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Current Platforms

 AUTODESK - TRIMBLE

 AUTODESK - BECK

_______\

”G“SOFTWARE

Integratung&onstructuon

* ORACLE - P6

-

 Same modeling practice

* Similar take — off logic

* Different levels of integration

* Very capable — different process logic

* Different learning curve

* Race to full cloud integration...
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Add all curtain panels together

19.83+21.66%11+21.67*2+23.22+22.56+23.63=370.84 < 413.33
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From Naviswork to DEstimator

The curtain wall are not even shown under Walls

E DESTIMI Estimator - Untitled

Home Estimate Rates & Resources  Assemblies Dashboard Insert View  Comparison Takeoff

-

Load Update | Camera Zoom | Render Add
= File Mode~  All Mode~ | Assembly Item Line Item

File View Cost Other

Group a

[ Be=_

OULLETS

Add Line Create One-off | Options

Handrails

Lines

Mechanical Equipment
Plumbing Fixtures
Railings

Roofs

Rooms

Runs

Specialty Equipment
Stairs

Supports

0000000080 08cE

Wall Sweeps

- Wals
ISP-AIR
ISP-EXT-RIGID INSULATION
ISP-GYPSUM WALL EOARD
ISP-PLYWOQOD SHEATHING
MS-Gypsum Board-Ceiling P-3
MS-Gypsum Board-Wall P-1
MS-Gypsum Board-Wall WP FRP-1
MS-Gypsum Board-Wall WP-1 OSB
MS-Gypsum Board-Wall WP-2 FR P
MS-INSULATED METAL WALL PANE
MS-INSULATED METAL WALL PANE 4.0A(-71)-4 K(-15) : SECOND FLOOR (1332)
SNH-Concrete-5lab
SNH-Metal Stud

E3 Windows

Component Information

-




VICO

04 - Takeoff Manager Takeoff Manager & 3D o
n Project Setup = ||| Name 0 Count
+ Wal sweep: Wal Protection - 4t (W[ ® |No 2
View Dashboard + Wal Sweep. Wal Protection - 87t (W] ¢# |NoO 2
Define Settings + B10-03_3000_Concrete_Rectangul| [j |No 6
Edit Tags + B10-03 3000_Concrete Rectangus| [ [No 1 =
Import from Excel + B10-05_1200 AISC_HSS_Ppe-Colurl Tj [No 10
+ M Curtain Wal Wire Mesh Partition g |No 20
s + & Curtain Wal- Chain Link Fence & [No 6
N -| A Curtain Wall: Curtain Wall - Exterior
Hoce Management - | | e
Model Register # | Count EA
#: | Piece Count EA No
H Takeoff 2 [ =, [CAD Net Surface Area Selal
CAD_Count EA NO
Takeoff Model " T T O T T e O
Takeoff Pad + Rectangular Mulion. Standing Seam | B |No 1495
Manage Takeoff + Rectangubr Mulion. Wire Mesh Fram| B |[No 798
+ Rectanguiar Mulion. Fence Post EH |No 56
Reports # + Rectangubr Mulion. Storefront Mulio| B [No 427
+ Rectangubr Mulion. Storefront Mullio| B [No 3
Eleclis e L + Rectangulsr Mulion.: Storefront Mulio| [ [No 1
+ & Empty System Panel- SNH-Empty Ps| == [No 1541
+ System Panel: 32_Chainink Inil E.E NoO 194




Annotate  Analyze  Massing & 5ite Collaborate Add-Ins

[ | 7 Cope - ch om o -
| Hm [ X Bl l ‘:&Dtﬂmﬁﬁ'mﬁﬁ@_
Modify =l Paste O olcut - "= &g - O~ = oo O) B &
5 C g o za 00 TN aax
Clipboard Modify View

Insert View  Manage Modify | Walls

File Architecture  Structure  Systems

Select = Properties Geometry Measure Create

Modify | Walls | | Activate Dimensions

Properties

Curtain Wall
Curtain Wall - Extenor

Walls (&) ~

Constraints s
Base Constraint Ta FIRST FLOOR P

............................................................................................................................................................ .q.

Base Offset

.............................................................................. ettt et e et en et e e et e en e e an e e e e

Base is Attached

.............................................................................. o R S

Top Constraint Uncnnnected

.............................................................................. .Q..q.{

Unconnected Height

.............................................................................. T SO

Top Offset

.............................................................................. T SO

Top is Attached

.............................................................................. R S

Room Bounding R

.............................................................................. R R S

Related to Mass

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

Materials and Finishes &
Matenal Color D

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

Yertical Grnid

Properties help

Project Browser - 1708739 MWHO4-ARCH-R17_VDC.rvt

----- Structural Beam Systems .
----- Structural Columns

----- Structural Foundations

----- Structural Loads

..... Basic Wall
- Curtain Wall 7]
- Chain Link Fence
- Curtain Wall - Exterior 7]
. Curtain Wall - Interior
: - Wire Mesh Partition
.. Stacked Wall
; ... EXT-BRICK ON CMU-STL STUD
L Ee Windows
- [@] Groups
=& Revit Links
-3 MWHO05-ARCH-R17.nvt
3% MWHO0405-ELEC-R17.rvt 9
' iym=10" P o MmMEIEW ¢ B GIE <

-HE e -
< S [N, | Edt Reset Wl

Maode

=]
Bl
L 14
Attach  Detach

ng Top/Base Top/Base

Modify Wall

? i Save

a% | oad
Filter = %
i Edit
Selection

= (ol 3%




VICO added all curtain walls together under one TOI
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5D Top-down
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CLAYCO

THE ART & SCIENCE OF BUILDING

5D Top-down

Cook County and the Cook County Health
and Hospital Systems have hired Clayco,
Inc., as the developer and design/builder
to program, design and construct the new
nine (9) story, 282,000 square foot Central
Campus Health Center (“Center’).

The new Center will be constructed with a
structural steel braced frame erected upon
a belled caisson foundation. It will feature
stand-alone MEP systems with air cooled
rooftop units and hot water VAV reheat
The exterior will be enclosed by a
combination of curtain wall and unitized
GFRC panels.

The project is targeting LEED Silver
Certification. It has an approximate budget

of $108.5 million and a 3rd quarter of 2018
completion date.
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g A1020130-P48/138 DRIVEN PILES 9.00 1.000
l | ooo1 Excavate pile caps 9.00 1,000 .
i |
ICost Planner v| D -a XI
ey ._ by =u  5:08 PM
i N oD 0

See attached video



5D Top-down: Revit Export

= = (A~ <) = @2 ] i » O o 01 HS 1010204° detached_detached_detached. El anglSKSH)
Architecture  Structure  Systerns  Insert  Annotate  Analyze  Massing 8 Site Collaborate  View  Manage QEGLBGEE IMAGINIT — Modify = -

Revit Lockup ‘ Xrev Freebies _

Select v‘ External ‘ elransmit Model Review ‘ RevitDELink ‘Wnrksharingl"\-’lunitnr BIM 360 Visual Programming

@ 3D View -

3D View: {3D - gonglISKSHJ} - Edit Type Q R I LR f | t I b i t
— iy TS _Make sure no Tloating obJecCls
View Scale 14" =1"-0" W s S FTERHE = : Il
ScaleValue 1: 48 = 1 . ‘%# i " "
pea Loe . ) are presented in view.
Parts Visibility Show Both
Visibility/Graphics Overrides Edit...
Graphic Display Options Edit... = = g = .
Dizcipline Architectural 2
Show Hidden Lines By Discipline CheCk VISI bl I Ity Overrl deS In
Default Analysis Display Style Mone ~ .
Visible In Option all Visibility/Graphic Overrides for 3D View: {3D - gongISKSHJ} R eVI t .
View Usze 03_Consty | .
Discipline Sorter Architecty | | Model Categories | Annotation Categories | Analytical Model Categories | Imported Categories | Filters | Worksets | Revit Links | Design Options T > = . . . .
oecin | o ctegory ek, e vk Only visible objects will be exported into
Eabrmi Filter list:  <multiple> - VI C O
Properties help .
o Projection/Surface Cut Detail -
Project Browser - CCHHS_10102045_A-1 detach ed_d4 Visibility . Halftone Level .
|_:_|'|:J: Views [FS__Stam:!ard]l o ™ Areas 0 By View S h O rtC u t . VV
& 'IEIIl_Wurmng_‘u"lE'l.nrs & ¥ Casework L By View
(- Floor Plans - Ceilings 0O By View
"""" AlL - WP_01 - ™ Columns O By View
"""" AlL - WP_02 - ™ Curtain Panels O By View
"""" AlL - WP_04 - ¥ Curtain Systems O By View
"""" AL - WP_LOWER LEVEL &M Curtain Wall Mullions O | By View
"""" CK-Wp_02 - Detail tems O By View
....... CK-WP_03 - Doors ] By View
"""" CK-WP_05 - Electrical Equipment L By View
"""" CK - WP_06 - v Electrical Fixtures O By View
"""" CK - WP_07 - Entourage O By View
....... CK - WP_DB - ¥ Floors | By View
"""" CK-Wwe_09 - v Furniture O By View
"""" CK - WP_LOWER LEVEL - Furniture Systems [l By View
....... CS- WP_03 = = — -
....... GD-WP 01 Owerride Host Layers
_______ Py A [ mene [ awet || Ewenda | ot .
"""" GD - WP_03 Categories that are not overridden are drawn
------- GD - WP_04 according to Object Style settings. ’ Object Styles... ]
....... GD - WP_05
....... GD - WP_06
....... GD - WP_07
"""" GD-Wr.08 ok || cancel Apply L
Raarh: LA Bl M rasis RdAdal




5D Top-down: Revit Export

VICO Add-in is located
at Revit — Add-ins —

e External Tools — Publish

to VICO office

== N - - 0 = FY ,-; L ] Type a keyword or phrase
Architecture  Structure  Systerns  Insert  Annotate  Analyze  Massing & 5ite Collaborate  View  Manage RGGLEGEE 005 T0N0T  NIC2 =
| T l T T —— = ' = —
Select =) External | eTransmit Model Review RevitDELink | WorksharingMaonitor EIM 360 ‘ Visual Programming | Revit Lockup
Properties b4
@ 3D View -

3D View: {3D - gonglSKSHI

v] Edit Type

e

m

Graphics

View Scale 1/4"=1"-0"

Scale Value 1: 45

Detail Level Medium

Parts Visibility Show Both
Visibility/Graphics Owverrides Edit...
Graphic Display Options Edit...
Discipline Architectural

Show Hidden Lines By Discipline

Default Analysis Display Style Mone

Yisible In Option all

Yiew Use 03_Construction_Views
Discipline Sorter Architectural
Discipline

Sun Path ]

Lo mmdm

Properties help

Project Browser - CCHHS_ 10102045 A-I detached_detached_detached.mt

_Export to the estimator’s

=0, Views (FS_Standard)
=) 01_Working_Views
- Floor Plans

computer name.

Set up new project
CCHHS in VICO. CCHHS

> will be listed on the

Publish Data (Advanced)

projects in the Publish

Data window.

Vico Project CaRYN32 | |{nune}| - | [ Save As Template | v]
Server

Brow U e Select Element
Select Project CCHHS 11.4.2016 -]

#  Standard Parameters

+*
- AL - WP_01 + 2016-Kingshighway
e AL - WP 02 Selectamodel | 4 Pfizer Assembly Code —— A I I I b I
oo AL - WP 04 ;r;dmaﬂ:ni:?t |+ Pfizer 1.11.2017 M Assembly Description [ Vico 01 I\/I ake S u re S S e y
- AJL - WP_LOWER LEVEL model version -l CCHHS 1.17.2017 l i )
e CK - WP_02 or create a CCHHS 2017_10102045_A-5C 1 F Category [ Vieo 02 |
- CK - WP_03 nev mocel 10102045_A-_gongISKsH) [l Comments [ Vico 03 C O e S an d al I l I y a n
o CK - WP_05 Create new Mode! [ Description
o CK - WP _06 4+ Centene &1 Family I'—‘ I
- K - WP_OT 4+ CCHHS_1.20.2017 All trades . e h k d T h
CK-WP 08 + ZC Buildings IE Family and Type ' are C e C e . e
- CK - WP_09 + 1.31.2017 Kingshighway [ Keynote )
o weLowe v + Knasawav s | [z structure of VICO Is based on
E?E)-H:JPP_?JEI Publish only filtered content 1 Model .
. GD- WF':'DE Uncheck to publish all geometry, regardless of view filters & Name U n IfO rl I l at E I e I I I e n tal
. GD-WP 032 Ize project base point as coordinate origin
 en uam Uncheck to enable the use of shared coordinate system I f t Att h d I
o | Classification. Attached please
. GD - WP_06 [ Advanced ] [ Publish ] [ Cancel ] f' d h U -f f. I
. GD- WP 07 H oK ] [ Cancel ] . I n t e n I O rl I Iat I e .
?E’W?—GE -~ | y&=10" = E'*Ii‘x Ge o RIS 0 R BE o[ E « B =
Click to select, TAB for alternates, CTRL adds, SHIFT unselects. ﬁ ARCH - Interior "‘:_" Hil . ™M Main Model Exclude Options [ | Editable

. Make sure these

are checked.



5D Top-down: Revit Export

UNIFORMAT

UN
BU
AN

FORMAT Il ELEMENTAL CLASSIFICATION FOR
LDIONG SPECIFICATIONS, COST ESTIMATING,

D COST ANALYSIS

ASTM Uniformat II Classification for Building Elements (E1557-97)

Level 1
Major Group Elements

Level 2
Group Elements

Level 3

Individual Elements

SUBSTRUCTURE

AlD

Foundations

ATOT0
A1020

A1030

Standard Foundations
Special Foundations
S5lab on Grade

A20

Basement Construction

A2010
A2020

Basement Excavation
Basement Walls

SHELL

E10

Superstructure

B1O10
B1020

Floor Construction
Roof Construction

B20)

Exterior Enclosure

B2010
B2020)
B2030

Exterior Walls
Exterior Windows
Extenor Doors

B30

Roofing

B 30110
B3020

Root Coverings
Rool Openings

INTERIORS

Clo

Intenor Construction

Cl1O10
C1020
C1030

Partiions
Intenor Doors
Fittings

C20

Stairs

C2010
C2020

Stair Construction
Stair Finishes

C30

Interior Fimishes

C3010
C3020
C3030

Wall Finishes
Floor Finishes
Eeiling Finishes

SERVICES

D10

Conveying

21010
D1020
D10W%)

Elevators & Lafts
Escalators & Moving Walks
Other Conveying Syslems

D20

Plumbing

L2010
D2020
2030
[3200)
D20)

Plumbing Fixtures

Domesne Water Dhstribution
Sanitary Waste

Raim Water Dramnage

Other Plumbing Systems

D30

HVAC

DAOT0
3020
D030
D3040
D050
3064
3070
D300

Energy Supply

Heat Generating Sysilems
Cooling Generating Systems
Distribution Systems
Terminal & Package Units
Controls & Instrumentation
Svstems Testing & Balancing
Other HVAC Systems &
Equipment

D40

Fire Protection

D4OT0
4020

D4030

Sprinklers
Standpipes
Fire Protection Specialties




5D Top-down: Project Settings

Project Settings

00 - Master Workflow

Project Settings

' Task Manager_Cost Planner TO 3D CP Takeoff Manager_3D_Takeoff Pad Model Register_3D 4D Task Group_Task Manager

Color Scheme and Reference

Project Color Scheme . | ‘ |

Project Reference

(server e (Gl | Caoe )
ne

Project Name Color Schen
-] i .

3D View Background Color

@ Solid Color | 255,255,255 - |

@ Gradient |C255, 255,255 | [0, 85, 149

Customized

=— cOmbined window

views

Project basic

n Project Setup Project Details Units of Measurement
View Dashboard Code [ 10102045 | || system | 1mperial -
Define Settings
, " Name |ccHHs _1.17.2017 | || Length | feet and inches -
Edit Tags
Import from Excel Type |Healthcare v | Area |square foot v |
Define Key Figures 1950 W Polk St, Chicago IL, 60612, USA Volume |wb;c yard - |
Address
Content Management 2 (  UpdateTOQUAits |
Document Control [ Clear ]
ek Mo » peomatplaces |
Takeoff Pad Browse ] = =
Logo Cost Values Measurement
Define Location Systems R - —
Define Locations Consumption Values Layout Points
Quantity Data 25
[ corstuctabity x s I
Manage Issues SRS S Project Image
Manage Layout Points Company |Clayco |
n Cost Planning A Contact |Tomislav Zigo |
Takeoff & Estimate Email | zigot@daycorp.com |
Define Targets 35 E Upper Wacker Dr, Chicago IL, 60601, USA
Estimate
Explore Cost T
Define Work Packages
Manage Bids Address
WinEst
B scheduie pianing A
Manage Tasks
Schedule Generate Logs
4D Playback Settings
Explore 4D [ Show Log File ] [ Show Error History ]
. N
E e i = Trimble Connect
Create & Run Reports i
3 Trimble Connect Server URL
Reference Estimates
Compare & Update I l
Trimble Connect Region URL (Optional)
Default WinEst Estimate Link
File Name | X eee |
Hard Lock 'Contracted' Work Packages |
l Project Settings v J

J(

Browse ]

O=KX

> information



5D Top-down: Model Register

uNNing

1
Activate Deactivat

Selected Models Selected Models

P~ A ]
IO

o okl ;
Deraul

Import Floor Levels
as

Locations

02 - Document Controller

View Dashboard
Define Settings
Edit Tags
Import from Excel
Compare & Update

Modelll s ¢

»

Model Register

Document Management

»

Document Control

4 [

5

Create Reports

A e eeeeeeeeeeeeeereee e e ettt

Duplicate Elements Selected || CAD-Duct SketchUp IFC  Trimble Connect

Na

| O mgshel

ment Name

Import  Import

[mport 30 Models

File Name

CCHHS 2017_10102045_A-SC

¥ | Notice

. > EMEP

10102045-VDC-Coordination_detached

|l @ ' Interior

10102045_A-I_gongISKSH]

A B

{ i |

® Show All

® Show Only Unassigned

& "De

Document Names
®, Interior(V1)

o

sajjado g

SaLR|d B0URIBRY

Suggested customized
combined window views:
Model Register 3D, LBS
Manager 3D, Takeoff
Manager 3D View_Cost
Planner, Takeoff
Manager 3D View_ Takeoff
Pad, Task Manager Cost
Planner, 4D Task

Group_ Task Manager.

Revit exported model
(Shell, interior, MEP,
etc. ) will be listed here.
Select the model for
takeoff and right click to
activate. Only selected
model will be shown In
the 3D View.



5D Top-down: LBS (Location Based Schedule Manager) 3D View Vertically

The divided zones in this module will facilitate categorizing the following takeoffs and scheduling based on locations.

I:]IndudeParent ‘
Sho wAII
[ Indude Childre

Locations [ ] ]
0D - Master Workfiow L x fj ProjectSe thng Model Register_3D [ LBS_3D ] TO 3D CP Takeoff Manager_3D_Takeoff Pad Task Manager_Cost Planner 4D Task Group_Task Manager i T I I I t e r I n g fl Iter th e
—— — | o
fiew De

> Z value from 3D
model 2) Manually
assign 3D elements

Elroectsee & l.-----_ ' T 5
View Dashboard n @ rateat 160, 4. k ® Show Only Unassigned : types to be S h Own
Define Settings = - SUPE o 3:6:_ :. w : : z
. enthouse . & =]
E:::;:gf:om Excel . E Level9 18'-51/2" 4' 0’ eXC I u S IVe Iy I n 3 D
Define Key Figures . E Level8 4'-111/2" 4 o' .
— B o o1z oo view. Properties: click
B i i aallll | E Level 6 -22-1/2" 4 0 ] ]
Document Control . E Levels -40'-1/2" 4 o' bJ t t t
Takeoff Model B E Level4 -53'-61/2" 4 0 On ODJeCL 1O See IS
Takeoff Pad - 1 " ' ' n N n u
- s iy e ® guantities information
Define Locations . E Level1 -100'-5" 2 pe
;Constructability 2 E Foundation -160' 4 o'
Manage Issue: .
Manage Layout Points .
i Y|
Takeoff &Estimate B
Define Targets .
Estimate
Explore Cost =
Define Work Packages .
Manage Bids .
WinEst
il |
E Schedule Planning A .
| Manage Tasks .
Schedule B
4D Playback Settings .
' Explore 4D .
E—Rm &Data Mining PN =
| Create & Run Reports . . .
Reference Estimates . nght CIICk On eaCh
| Compare & Update | . .
5 level: 1) Define level
H
H
|
H
H
H
[ |

—
o

S Manager v D | g v
|- =




5D Top-down: LBS (Location Based Schedule Manager) 3D View Horizontally

The divided zones In this module will facilitate categorizing the following takeoffs and scheduling based on locations.

30 View LBS Running Mode

SRR

Floor  Add Polyline  Finish Paint
Flan View Editing LES Mode

D [ Indude Parent
¥ Indude Sibling
[ Indude Children

=

Manually

Show all

Tak 30_Takeoff Pac Task Manager_Cost Flanner 4D Task Group_Task Manager

=

Manage Issues
Manage Layout Points

8,8, 8

30 CP akeoff o
View Dashboard . . , =
Define Settings A sup 160 4 0 E
Edit Tags E Penthouse 34'-6" 4 0 :
Import from Excel E Level 9 18-51/2" & o T e F
Define Key Figures E Levels 4-111/2" 4 o = s
E Level 7 -8-61/2" & o a3 ! e
Eththmaganmt E E Level 6 22-1/2" & o :%. ;J ézr:_ o] ¢ — 3 -
Document Control E Levels -40'-1/2" 4 [} 2 = :» . ~.‘:>
Takeoff Model E Leveld -53'-61/3" ry o 2 S~ 1.1‘ -
[d=aikad E Level3 -67-1/2" ry o Seq‘.:\ : ‘i |
Define Lomh:on Systems E Level 2 82" & o \Q‘ e
Define Locations E Level 1 Seq,.:\_ = ‘ ;
::msuud;ﬁty % E Foundation -160' q 0 = % .
seq:= g
f L
TESS I
=
9 )

7, A 7, 7
&l

n Cost Planning 3 q —
.
Takeoff & Estimate = - |
Define Targets s \\ ‘%
Estimate (¢ q . Se q‘.;\ £
Explore Cost = < ﬁ
- ot :
Define Wark Packages | 1\_ - {
Maniage Bids > S ‘,_q"h = Squ';\ ﬂ
WinEst - i@ Ty,
. - | Seq";' -
B ged SRRSO
Manage Tasks ~||= . !@‘mp _
Schedule d : ‘> 3
4D Playback Settings : PR S : | z
Explore 4D ‘ : : T
E Reporting & Data Mining F3

Create & Run Reports
Reference Estimates
Compare & Update

3,0,%, 9 9y &N 5 )

LES Manager -

Right click on each level to access Floor Plan View.
In Floor Plan View, Polylines can be drawn to divide
zones based on project’'s needs.




5D Top-down: Takeoff Manager_3D View_Cost Planner

TOls (Takeoff Items) are organized by assembly codes and family and types. That is why these two parameters must be exported from Reuvit.

w R6.C =G g

Takeoff Manager R Funning Mode 2 @® @ %
1J Linked to Selected (] Auto Zoom ﬁ |
O Urlinked to Selected [ Auto Reveal || '\‘Hl'l‘
On/Off
| Isolate - |

00 - Master Workflow i U TO 3D CP ] o

uantlty parameters are
Project Setup # . Q
R + A1020 —Dr?lled F‘?er + Bell; TP54/156 == |fEes 4 I I
_ 8 N2 i e P <~ v : calculated under TOIl. Data
Define Settings - - "
Edit Tags + A102013-Drilled Pier + Bell: TP36/73 = |fES 7 . ] .
-+ 41020130 Drilled Pier + Bell: TP36/72 - |Yes 3
; o are divided by zones defined
Define Key Figures + M B1080. 10, 50-Assembled Stair: B1080,10,50_Steel_Pan_Stair Chi &  |Yes 10
+ B1080. 10.50-Assembled Stair: B1080.10.50_Steel_Pan_Stair Chi| o5  |Yes 3 . .
E Content Management 2 + M B1080. 10.50-Assembled Stair: B1080.10.50_Steel_Pan_Stair Chi &5  |Yes 2 I n p reVI O u S L B S M an ag e r
+ 1010, 10, 50,C3-Basic Wall: C1010.10.C3_C3 | [tes 197 -
Ducmenk b + A A1010. 10.21-Basic Wall: A1010.10.21_12 [ [ves 20 3 .
e + C1010. 10.83-Basic Wall: C1010.10.83 B3 Lo |ves 1410 CI ICk on N et Refe rence
Teiraiie + C1010. 10,50, A 1-Basic Wall: Exterior Knee Wall [ [ves 2
b=l = roce + C1010. 10, J3Basic Wal: C1010.10.18_J3 T ) S f A h
M + C1010. 10.50.F4-Basic Wall: C1010.10.G4_G4 [ [ves 129 u r ace rea, t e
Emswmbmhr 2 + D €1010. 10. 50.B5-Basic Wall: C1010. 10.68_BS | |ves 3 . .
+ 1010, 10, 50.D4-Basic Wall: C1010,10.04_D4 |1 |Yes 147 Correspondlng area WI” be
Manage Issues N B2010.20,50-Basic Wall: B2010.20,50_XT_Wood-6_Steel_Stone| | |Yes 2
Manage Layout Points + C1010. 10.50.A2-Basic Wall: C1010.10.A2_A3 [ [ves 10 I . . . . .
I o N B TG I T LG — highlighted in pink in the 3D
Takeoff & Estimate #: | Count EA Mo 29,00 1.00 V -
Define Targets #: fLength FT-IMN Mo #58'-9 518" 37-57/8" 1 I eW .
Estimate #: IMet Reference Side Surface Area SQFT | Yes 10,136.97 10,136.97 433.81
Explore Cost #; I Net Opposite Reference Side Surface Area SOFT Mo 10,136.97 433.81)
Define Work Packages #: | Top Surface Area el 435,00 0.00
Manage Bids ¢ | Bottom Surface Ares SOFT Mo 325.83 21.57
WinEst #: NEndz Surface Area SQFT Mo 531.32 15.26
#; FReference Side Opening Surface Area SQFT Mo 2,320.00 0.00
E Schedule Planning = - - -
#; | Opposite Reference Side Opening Surface Area SQFT Mo 2,320.00 0,00
Manage Tasks #; I Met Volume CuYD Mo 219.01 10.45
Schedule #; | Gross Volume CUYD Mo 219.01 10.45]
4D Playback Settings #; | Joint Horizontal Surface Area SQFT Mo 212,72 21.57
Explore 4D #; | Joint Vertical Surface Area SQFT Mo 0.00 0.00
#; | Piece Count EA Mo 40,00 1.00
E R — i #; [Piece Length FT-IN Mo 1041-11 5/8" 37573
Create & Run Repaorts E JCAD_Count EA Mo 29.00 1.00
Reference Estimates BB | CAD_Length FT-IM Mo 858'-9 516" 37-5 78" 1
Compare & Update mcaD_volume cuU YD Mo 219,01 10,79 10102045 CCHHS 1172047 1.00 1.000 1.000 1.000 1.00
+ C1010. 10.50.F 4-Basic Wal: C1010. 10.F8 F8 [ [ves 1 ] =
+ £1010. 10, 50,C3-Basic Wall: C1010.10,C6 - 4 HOUR - 2 3/47 |1 |Yes & g |+ o CCHHS 11.4.2016 0.00 1.000 1.000 1.000 0.00
+ 1010, 10, 50,C3-Basic Wall: C1010,10,.C2_C2¥% 2 | [tes 126 B
- ©1010. 10, 50,C3-Basic Wall: C1010, 10.C5_C5 | [tes 12 ]
+ 1010, 10, 50,04-Basic Wall: C1010, 10.06_D6 | |Yes 15 ]
-+ B2010, 20-Basic Wall: Metal_Badkpan_0.25 |. Yes 2 .
+ #1010, 10, 21-Basic Wall: A1010,10.21_6 | [tes 10 ]
+ C1010. 10, 50, A1-Basic Wall: Exterior Knee Wall 2 | |tes 4 .
+ C1010. 10, 50, A 1-Basic Wall: Exterior Knee Wall - Concrete | |ves 15 .
Il n Il
Toeof Honager__~ B T




5D Top-down: Takeoff Manager_3D View_Cost Planner

X-ay Outline Turm Off Reset
Mode Mode Capping View

TOIs types include Beam Rectangular, Column Rectangular, Curtain Wall, Curtain Wall Frame, Curtain
Wall Panel, Door, Equipment, Light Fixture, Object, Pipe Fitting, Railing, Roof, Slab, Stair, Wall and Window.

election Mavigation

Mode Mode

Map

Document

Section
Box

Align

o

Scale by

& 5cale  points

00 - Master Workflow

Project Setup

View Dashboard
Define Settings
Edit Tags

Impart from Excel
Define Key Figures

E Content Management

>

Document Control
Takeoff Model

Takeoff Pad

Define Location Systems
Define Locations

Constructability

e

Manage Issues
Manage Layout Points

n Cost Planning

bl

Takeoff & Estimate
Define Targets
Estimate

Explore Cost

Define Work Packages
Manage Bids

WinEst

Esd"ledjeﬁarm

e

Manage Tasks
Schedule

40 Playback Settings
Explore 4D

ERMM&DEEW

3

Create & Run R.eports
Reference Estimates
Compare & Update

. Info  |Code|MName

4

Mame
Count

| unit
EA

e
B e R N [

40 Task Group_Task Manager

o

| Mapper:l = Project

Mo

Edge Perimeter

FT-IM

Mo

Hole Count

EA

Mo

Hole Perimeter

FT-IM

Mo

Met Bottomn Surface Area SQFT  |MNo
Met Top Surface Area SQFT  |Yes
Edae Surface Area SQFT Mo
Hole Surface Area SQFT  |No
Met Volume CUYD  |Mo

Gross Volume

CuyD

Mo

B ddOOdddDODDDDD

Joint Harizontal Surface Area SQFT  |MNo
Joint Vertical Surface Area SQFT  |MNo
Piece Count EA Mo
Edge Length FT-IM Mo
Joint Length FT-IM Mo
Hole Edge Length FT-IM Mo
Hole Joint Lenagth FT-IM Mo
CAD_Count EA Mo
CAD_Volume CUYD Mo

+ B1010-Floor: 57 Slab-on-Ground == |Yes 3
+ Floor: Architectural Slab 6" == |Yes 3
+ B10-UC W-Wide Flange: W24x55 @ |Yes 505
+ B10-UC W-Wide Flange: W24x52 @ |Yes 132
+ B10-UC W-Wide Flange: W27x94 @ |Yes 29
+ B10-UC W-Wide Flange: W1ox26 @ |Yes 222
+ B10-UC W-Wide Flange: W18x35 @ |Yes 11
+ B10-UC W-Wide Flange: W24x94 @ |Yes 7
+ B10-UC W-Wide Flange: W21x73 @@ |Yes 14
+ B10-UC W-Wide Flange: Wi4x22 @ |Yes 74
+ B10-UC W-Wide Flange: W24x84 @ |Yes 18
= B10-UC W-Wide Flange: W12x19 @@ |Yes 129
+ B10-UC W-Wide Flange: W21x43 @ |Yes 9
+ B10-UC W-Wide Flange: W24x68 @ |Yes 5
+ B10-UC W-Wide Flange: W21x44 @@ |Yes 9
+ B10-UC W-Wide Flange: Wax 10 @ |Yes 1
+ B10-UC W-Wide Flange: W10x17 @ |Yes 1
+ B10-UC H55Hollow Structural Section: HSS8x4x 1/4 P |Yes 79
[ B10-UC W-Wide Flange: W27x84 @ |Ves G 10102045 CCHHS_1.17.2017 1.00 1,000 1.000 1.000 1.00
+ B10-UC W-Wide Flange: W24 @ |Yes 9 .
+ B10-UC W-Wide Flange: W13 @ |Yes 19 n b om0 CCINIS 1142016 o0 1000 1000 1.000 200
+ B10-UC W-Wide Flange: W16x31 @ |Yes 2 .
+ B10-UC W-Wide Flange: W12x 185 @ |Yes 3 .
+ B10-UC W-Wide Flange: W12x14 @ |Yes 1 .
+ B10-UC W-Wide Flange: W 10x15 @ |Yes 3 -
I 3 ! i

aud

[L=]1 JJoene ] ) sajadn

Buitad) i

e
i
-
i
=
i)
=
L)
i}
3
o]
=
i
i

Painting Mode

allows to allocate (add
and deduct) the Takeoff
Quantities to different
Takeoff Items. New TOlI
can be created by right
click in the Takeoff
Manager.



5D Top-down: Takeoff Manager_3D_Takeoff Pad
Takeoff Pad is a breakdown of TOI in Takeoff Manager

& & - R6.0=CCHAST.17./01)

Takeoff Pad 3D View Running Mode

@ @ X
Mew Mew Delete
TOI Companent TOQ | Selected

ER

Quantify  Quantify by  CQuantfy  Update
All Element type ~ Selected Quantities

TOPads  Formulz

Takeoff Manager_30_Takeoff Pad Task Manager_Cost Planner 40 Task Group_Task Manager

00 - Master Workflow Ry
Project Setup Info |Code|MName Type Mappec| Count g_
, -+ B10-JC wW-wide Flange-Column: W12x65 [] Yes 7 &
View Dashboard - =
e -+ B 10-UC W-Wide Flange-Column: W12x73 [i Yes 3 o
efine Settings =
Edit T . + B10-UC W-Wide Flange-Column: W12x53 [i Yes 14 -’_:t-n
IT 13d5 —
. -+ B 10-UC W-wWide Flange-Column: Wi12x40 [i Yes 3 =
Import from Excel i
Dl + B10-UC W-Wide Flange-Column: W12x58 [] Yes 2 2
Enne Igures
- N + B10-UC W-Wide Flange-Column: W18x130 [ [Yes B I ake th e H M d Oor I O I
Content Management e 11 B10-UC W-Wide Flange-Column: W12x120 [ |Yes 8 " =
-+ B 10-UC W-Wide Flange-Column: W12x87 [i Yes 12 %
Document onrl A 5150 Wi Fnge Gl V215 W ;-_ : as an example, the
Tai“: M":E' B B10-UC W-Wide Flange-Column: W14x153 i [res 1
I _ d B10-UC Concrete-Rectangular-Column: 487x48" [ |Yes 1 total WI dth an d H e I ht
L= anah.un S N + B10-UC Concrete-Rectangular-Column: 39" x 38" ﬂ Yes 1 g
e B B 10-UC HS5-Hollow Structurbl Section-Column: HS5 10x10x5/3 T & .
— - - 510U WAtde Fonge Cotfr: 110539 g fr | In Takeoff Pad equals
d B10-UC Conu’ete—F‘.ecEnguir—Column: 29247 [i Yes 8
g CIEEEE B B 10-W-Wide Flange-Column w8x31 [ [res 6 t t h W . d t h d
Manage Layout Points B B 10-UC HS5-Hollow Structurbl Section-Column: HS55x5x5/16 i [res 1 O e I an
. - + B10-UC HS5-Hollow St'ucthliI Section-Column: HSS6x6x1/4 [i Yes 9 . .
Cost Planning b —
N B10-UC HS5-Hollow St’uclurlil Section-Column: HSSBx8x5/16 M |Yes 3 H e I g t I n I a e O
Takeoff & Estimate B B104UC HS5-+Hollow Structurfl Section-Column: HSS8x8x5/8 W |ves 1
Define Targets N + B 10-UC H35Hollow St'ucthlil Section-Column: H3S<wd1/4 [i Yes 3 _
Estimate -+ & Curtain Wall: Curtain Wall - fws E g [N 3 Snap off M a n ag e r
Explore Cost -+ Curtain Wall: Curtain Wall - |ws F ! Mo & a0 View S P P TP
_ L { 3 I ;
Define Work Packages |+ & Curtain Wall: Curtain Wall - ludium TED BB N 10 S = >
Manage Bids B+ & Curtain Wall: Curtain Wall - lWS B B N 3 fx
WinEst i+ & Curtain Wall: Curtain Wall - lerﬁhouse Louwver B e 66
Schedule Planning PRl aa & Curtain Wall: Curtain Wall - lenﬂﬂuuse ! e 4 & | /M Curtain Wall: Curtain Wall - ... | Curtain Wall 3
- Curtain Wall: Curtain Wall - |1F'01 ! Mo 3 : : :
— - - ) i) Curtain Wall: Curtain Wall - ... | Curtain Wall 1 .
Manage Tasks i+ & Curtain Wall: Curtain Wall - |1P01 on CMU ! Mo 1 : . - . m . -
Schedule B - Curtain Wall: Curtain Wal - fws A B [N 3 ®» |6 e ey 3 =
40 Playback Settings B C1030.10-DOOR_F_Single: [ 1030.10_FO1_44x84_HM_HM B [ves 3 & C1030.10-DOOR_F_Single: ....| Doar 3 0
Explore 4D i + 1030, 10-D00R_F_Single: IZlDSU.lU_FUl_SExB#_HM_WD il Yes 370 C )] C1030. 10-DOOR._F_Single: ...|Door 370 i
030, 10-DO0R ingle: W1030, 10 FO1 Jox234 HM HM ] = E 1030, 10-DO0R. F Single: ...| Door 34
5 - " —_,— - —= —
Reporting & Data Mining il | |c1030.10-DOCR _F_Double: C1030.10 FO2 36xB4 HM WD | ] [ves | 8] ] - @ C1030.10-DOOR,_F_Double. .. | Door 8 M I
Create & Run Reports . | Mame |unit  |Mappec| = Project | = sup | Four . = . —~intio ncatio . H
Reference Estimates _ Count L @ 3 C1030. 10-DOCR_F_Double... |Project; Le... | 3/23/2017 ... | [_T—] & 1.00| &3 54" &y 7-77] 4
o — W'dﬂ; + ® @ C1030.10-DOOR_F_Double... |Project; Le... [3/23/2017 ... | [ F 1.00( & 64| &3 727 ¢
Height
— - _g = T () C1030.10-D00R_F_Double... |Project; Le... | 3/23/2017 ... | [ [ L 1.00( &y 5'-4"| £y 7-2 &
ErMmeTer
- Element Surface Aren + @ ()] C1030.10-DOCR_F_Double... |Project; Le... | 3/23/2017 & 1.00| & 6'-4"| 7-77|
_ CAD_Count + () C1030.10-DO0R_F_Double... |Project; Fo... | 3/23/2017 ... | [ 4+ 1.00| & 64" 72 4
= I L L5 0 L8 182 0 S Y 5= 00 LG P L 373 5 2 B B | ="~ -1 + () C1030.10-DOCR_F_Double... |Project; Le... | 3/23/2017 ... | [ L 1.00| €5 6'-4"| € 7-r
N+ £1020210-Revolving-StanleyRush-1500: 4 Panel W |Yes i - W (6] C1030.10-D00R_F_Double... |Project; Le... | 3/23/2017 ... | [__[F—] £ 1.00( &y 54" &y 727 4
B £1030, 10-000R_F_Single: 1030, 10_F01_44x84_HM_WD Bl |Yes 16 + & 7 C1030.10-DOOR_F_Double... |Project; Le... [ 3/23/2017 ... | [_ 10— L 1.00| & 847 7-77|
i + 1030, 10-D0O0R_F_Double: C1030, 10_F02_44x102_HM_HM il es 1 Calculated Total | EA ~|8.00| ]| FT-IN | 508" 7] | FT-IN »| 57-4"
i + A1020130-Driled Pier + Bell: P48/132 == |Yes 3 - ) SRR T - =
« M » I -
Lo~ I B ) [reeorred - 0+ K




5D Top-down: Creating Takeoff Report

Please see the attached customized Clayco guantity takeoff report template. Besides the TOQ in Takeoff
Manager, customized TOQ can be created in Expression Editor.

b (= [e] X |

Eeport Designer

STl

Zoom Qut Zoom Zoom In

Report Designer Print Prewview HTML View

| Trebuchet M5

R (€ 2 A

A=
EfEnE

8 2 0 o0 0 0
|| | e o e

Save Import Export Cut Copy Paste | Undoe FRedo

Field List
B = Root
=0 v [F Detail 45 Addons
Painte ..
L* S =S R DetailRepart - "Takeoff ltems™ 45 COltems
— 4 Components
A Lahel ¥ = GroupHeader] -
Type] : - gl | 45 Constructabilitylssues
ype ! i
El ey i 4= Cost Variances
i 4 DocumentFalders
Al RichText = v [E] Detail 4= Forecasts
|[M1me} E ' 4---@ General Requirements
Picture Box ! : 454 MFald
L] =0 v [ DetsilReport1 - Takeoff ltems TakeDffQualfities™ ; % i °ﬁ =
= ocations
Panel L Detlall2 - _ _ " _ m _ E. ] _ 5 43 Model Versions
i calculatedField2§ " calculatedField ] | calculatedField| .. - -
. i [Ma [ ! _ - _ [ ] ! ' [ _ N e ion Editor + = Pruj.ect Prupe?rhes
— E ¥ = GroupFooter] %= Project Requirements
"\, Line | Ao T | i | = +-[E5 PUItems
= g Ii IT =="BEAM_PROFILED' And [Mame] == 'Met Volume', ToFloat([LocationValues. Location_0]) = 27§
E v DetailReport_OpeningUnitLength - “Takeofgltems. Elements" * 435 ;’ZEpUE, - - 45 RFIltems
% Shape v H ReportHeader LF([TOIType] == 'COLUMN_PROFILED' And [Mame] == 'MNet Volume', ToFloat{[LocationValues.Location_0]) * s 55 Takeoff Items
: 2_? *435 / 2000, . . . . _ _ -5 AlTaghames
Bar Code i |Length per Unit | Avg( [quanﬁﬁ&,_5|\raLuETUFeg| | ﬁ]ut| EF{DEITW?] == 'BEAM_RECTAMNGULAR' And [Mame] == 'Met Volume', ToFloat{[LocationValues. Location_0]) -3 AlTagValues
B " 27 * 485 | 2000,
= ¥ [El| Detail3 Iif([TOIType] == 'COLUMN_RECTANGULAR' And [Name] == Met Volume', ToFloat [ Elements
Zip Code = ¥ (8| DetailReport? - "Jakecff ltems.Elements Quantities” ([LocationValues.Location_0]) * 27 * 485 / 2000, - 47 DerivedElements
¥ |E]| Detail5 45 Quantities
lm chart ; - : T — —
II |Length per Unit Avg( [SlvalueToFeet]d FT | +|— | X ||+ % () =#| <] 2> © ()] -[35] CadElementld
@ Gauge =l v [E] DetilReport_OpenifhUnitwidth - Takeoff ltems. Elements” [r—— 1 [ -] Code
1 = -|ab | Description
v [B] ReportHeader? Operators —
" Sparkline & EF:G S 1 | Fields abs() - -[3b] ElementNotes
|W1'dth per Unit | Avg( [l]_uanﬁﬁ&;.ﬂlvaLueTnFe@ | fnnt| Constants Acos() = -[¥] HasInfo
Pivot Grid = v Detaild Parameters AddDays(, ) ko
. AddHours(, ) 2b]
Lé] Sub-Report = ¥ DetailReportd - “Jakecff [tems. Elements. Quantities” | AddmiliSeconds(, ) Shurt.Inﬁ:
» [E Detail? AddMinutes(, ) 23] WarningType
Table OF Contents = ¥ [®] DetailReport_OpeniflgUnitHeight - Takeoff ltens. Hlements" AddMonthsf|, ) +-E Taghames
| AddSeconds(, ) 4+ TagValues
v [B ReportHeader3 AddTicks(, )
T = — . : | S [ 5 recoraumies
. i Height per Unit | Avg( [Quantities.SlvalueT oFe | | fnut| | pa m " . 4 AllLocationsNames
"Iil* Page Break S ¥ [l Detaile | 4+ AllLocationsValues
. E v DetalReport3 - "Takeoff ltems . Elements Quanthies” I i 4= LocationMames
$ Cross-band Line » [ Detail [ 6K ] [ Cancel ] = 47 LocationValues
g Cross-band Boe ®Fid| caloulatedField 1
Saripts Errors o x - ] calculatedField 10
"Description Line Colurmn Jil 7 Report Explorer
Property Grid
label2 Label -
All scripts are valid. %__
Appearance
Background Color  [_] Transparent
Group and Sort [0y Sae
label? { Loc:302,0 Size: 191,23 } 100% ﬁ—'—ﬂ
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5 Codel Code?2 Code3 Coded4 Code5 Codeé

CCHHS Takeoffs

5D Top-down: Creating Takeoff Report

Description

Unit

Quantities

5 #1000 Alternatives

147 INTERIORS

148 C10 Interior Construction

149 C1010 Fixed Partitions

150 C1010.10 INTERIOR FIXED PARTITIONS

151 C1010.10.50 METALSTUD FRAMING

152 €1010.10.50.C3-C1010.10.C3_C3 METALSTUD FRAMING_C3 SQFT 44 .547.42

153 €1010.10.50.04-C1010.10.04 D4 METALSTUD FRAMING_D4 SQFT B6,555.29

154 C1010.10.B3-Basic Wall: C1010.10.B3 B3 METALSTUD FRAMING_ B3 FT-INM 1,289.87

155 C1010.10.B6-Basic Wall: C1010.10.B2 B6 METALSTUD FRAMING Bb SQFT 1,969.32

156 €1010.10.50.F4-C1010.10.F4 F4 METALSTUD FRAMING _F4 SQFT 49,076.60

157 C1010.10.50.A2-C1010.10.A2 A2 METALSTUD FRAMING A2 SQFT 1,654.24

158 C1010.10.50.A2-Basic Wall: Exterior Column |Column Wrap SQFT 1,440.04

159 C1010.10.50.A1-Exterior Knee Wall FURRING 5TUD SQFT 1,909.69

160 C1010.10.A3-Basic Wall: Column Cover Walls |FURRING STUD SQFT 298.09

161 C1010.10.J8 CMU

167 C1010.10.15-C1010.10.18_18 cCMU 18 SQFT 6,480.75

163 C1030 INTERIOR DOQORS

164 C1020.10 INTERIOR 5WING DOORS

- C1030.10-C1030.10 FO1_44x34 HM_HM SWING DOOR_44x34 HM_HM EA 3.00

166 C10320.10-C1030.10_FO1 36xd34 HM HM SWING DOOR_36x84 HM_HM EA 6.00

167 C10320.10-C1030.10_FO2 36xd34 HM HM SWING DOOR_36x84 HM_HM EA 34.00

168 C10320.10-C1020.10 FO1 36x84 HM WD SWING DOOR_36x84 HM_ WD EA 12.00

169 C1020210-4 Panel REVOLVER EA 1.00
C10320.10-C1020.10_FO02_44x102 HM_HM SWING DOOR_44x102 HM_HM EA 1.00

170




5D Top-down: Takeoff Manager 3D View Cost Planner

F

Cos

- @

%

t Planner D

Mew

Deactivate
Compaonent Subcomponent  Selected

Running Mode

@ up

&> Down | 7| Add Row

3t Delete

*y Add Note

0 Descriptions and Consumptions Only || = | 3 | 8

& Indude Formula
Reference
Browser

R

From From
Project Reference

Enable

Text Wrap 2 Indude Quantities

R6.0

e ( o
TOQ Filter | Layout
K4 Presets -

CCHHS 1.17.2013

32 show

¥ add

F‘r Diwide
% Undivide
59 Activate [ Markup Values a0k

Assign

5O

00 - Master Workflow

Project Setup

View Dashboard
Define Settings
Edit Tags
Import from Excel
Define Key Figures

Content Management

b3

Document Control
Takeoff Model

Takeoff Pad

Define Location Systems
Define Locations

Constructability

*

Manage Issues
Manage Layout Points

Cost Planning

*r

Takeoff & Estimate
Define Targets
Estimate

Explore Cost

Define Work Packages
Manage Bids

WinEst

Schedule Planning

e

F
r*
|
r

Manage Tasks
Schedule

40 Playback Settings
Explore 40

Reporting & Data Mining

b3

Create & Run Reports
Reference Estimates
Compare & Update

FormulaEditor - =X
. Info |Code [Mame Type Mapped 1% | Count
+ Floor: Architectural Slab &.5" == |Yes
- B1010-Floor: 5" Slab-on-Ground == |Yes @ ﬁ * [@ Qj
| Name |unit  |Mapped to | - Project
#; |Count EA Mo Assodated Location System:  SUP
#; |Edge Perimeter FT-IM Mo FLES Quantity 7
#; [Hole CuL.mt EA Mo % ] Project a8,535.13 |8
. ¥, |Hole Perimeter FT-IM Mo e 43,535, 18 E
#; |Met Bottomn Surface Area SQFT  |Mo
B # |Net Top Surface Area SOFT  |Yes _m. 0.00 B
B #; |Edge Surface Area SQFT  |Mo
: #: |Hole Surface Area SOFT  |Mo Enter formula I Preview |
. #; |MNet Volume CUYD  |Mo ﬁC: B1010-Floor: 5" Slab—cn—Gruund.NetTuI B 1010-Floor: 5" Slab-on-Groundfiet Top
B . |Gross Volume U YD Mo Surface Area Surface Area r
. ) Ju?nt Hurl.zcmal Surface Area SQFT  |Mo @ Evalusted |4B;535.18
#; | Joint Vertical Surface Area SQFT Mo
B #,; |Piece Count EA M
B #; |Edge Length FT-IM Mo
#; | Joint Length FT-IM Mo E] E]
& ik oL o e sordrd [EERMEEEN oo
3 | CAD_Count EA Mo AVERAGE g~
[ |CAD Volume CuUYD Mo COUNT E Synta
M + Floaor: Architectural Slab 8 — MAX B
-+ & B10-UC W-Wide Flange: W24x55 ]
+ B10-UC W-Wide Flange: W24x52 ]
: + B10-UC W-Wide Flange: W27x54 = ( Hide Functions ] [ oK ] [ Cancel ] _
-+ B10-UC W-Wide Flange: W16x26 ﬁ Yes 222 el L ek i e n._.-uu.':up.. Consumption Iny Waste City oM Unit Cost 0
M + B10-UC W-Wide Flange: W18x35 g |Yes 11 B 4600045 COHHS, 1.17.2017 100 000 1,000 1,000 100 0.00 o~
N - B10-UC W-Wide Flange: W24x94 g |Yes 7 =
. - B10-UC W-Wide Flange: W21x73 g |Yes 14 ™ - om0 CCHHS 11.4.2016 0.00 1.000 1.000 1.000 0.00 000 A 39
.+ B10-UC W-Wide Flange: W14x22 @@ |Yes En Code, 1 Description .00 1.000 1.000 1.000 0.00| Unit 0.00
-+ B10-UC W-Wide Flange: W24x84 @ |Yes 18 N | [-a SUBSTRUCTURE 0.00 1.000 1.000 1.000 0.00( SQ FT 0.00( A 6971
__ B10-UC W-Wide Flange: W12x19 @@ |VYes 129 B - A10 FOUNDATIONS 0.00 1.000 1.000 1.000 0.00( 5Q FT 0.00[ A 691
.+ B10-UC W-Wide Flange: W21x43 @@ |Yes 9 % ~ A1030 SLAB ON GRADE 0.00 1.000 1.000 1.000 0.00| - 0.00) A 616
_ B10-UC W-Wide Flange: W24x53 @ |Yes 5 + ~ A1030.10 SLAB ON CRADE 0.00 1.000 1.000 1.000 0.00] - 0.00) A 616
.+ B10-UC W-Wide Flange: W21x44 @ |ves 3 . — A1030.10.10 SLAB ON GRADL W 0.00 1.000 1.000 1.000 0.00] - 0.00] A 616
.+ B10-UC W-Wide Flange: Wax10 @ |ves ! . ~ A1030.10.10_Floor: 5" | GROUND SLAB 48,535.18 1.000 1.000 10000  46,535.18 SQFT 7.20 A 349
.+ B10-UC W-Wide Flange: W10x17 @@ |Yes ! 0013.1 Form/Reinforce/Pour 43,535.18 1.000 1.000 1.200]  58242.21[SQFT 5.00] 349,
.+ B10-UC HSS-Hollow Structural Section: HSS8x4x1/4 @ |Ves 7 0 A1030.10.10_Floor: | GROUND SLAB 37,111.23 1.000 1.000 1000  37,111.23[ SQFT 7.20( A 26
_ B10-UC W-Wide Flange: W27x84 @@ |VYes =4 + + A1010 STANDARD 0.00 1.000 1.000 1.000 0.00| 5Q FT 0.00( & 59,
_ B10-UC W-Wide Flange: W24 @ |Yes 9 B + A1020 SPECIAL FOUNDATIONS 0.00 1.000 1.000 1.000 0.00( - 0.00 & 15,
.+ B10-UC W-Wide Flange: W18 & N | B SHELL 0.00 1.000 1.000 1.000 0.00] - 0.00) A 33,8
_ B10-UC W-Wide Flange: W16x31 & . - B10 SUPER STRUCTURE 0.00 1.000 1.000 1.000 0.00| - 0.000 & 1
.+ B10-UC W-Wide Flange: W12x16 & . ~ B1010 FLOOR CONSTRUCTION 0.00 1.000 1.000 1.000 0.00 - 0.00 A 12,
.+ B10-UC W-Wide Flange: W12x14 ad . B1010.10 FLOOR STRUCTURAL 0.00 1.000 1.000 1.000 0.00| EA 0.00 & 10,6
;- B10-UC W-wWide Flange: W10x15 ] = LT - — 0.00 1.000 1.000 1.000 0.00 EA 000 A 2w
q M s i b
s e B (o 0+ K

1

1] 5234ad
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Map TOIls from Takeoff
Manager to Cost
Planner by dragging the
TOQ and dropping to
the Source Qty. The
mapping routine will be
shown In the formulas
under Source Qty.

The estimates structure in Cost Planner is organized by ASSem ny codes in Uniformat Elemental Classification. Attached please find the

Uniformat file.



5D Top-down: Task Manager Cost Planner

Task Manager provides the interface for defining Tasks and for mapping cost assemblies and components (labor, material, and equipment) to these Tasks using drag-and-drop.

g8 -

Task Manager Cost Planner

© BB =

Mew | Mew Summary
Task Task

¥|5 g

* 3 X

Demote  Delete || Selected
Task Selected Only

Shaow

Mapped || ‘@ Quantities

:-'-'1'] Timing
“4 Production Planning | |

Default

Mode

%

KRR

:

CCHHS 1.1 7.201;

00 - Master Workflow # X

c bl

Takeoff Manager_30_Takeoff Pad

[ Task Manager_Cost Planner

n Project Setup =

View Dashboard
Define Settings
Edit Tags

Import from Excel
Define Key Figures

E Content Management =

Document Control
Takeoff Model

Takeoff Pad

Define Location Syst...
Define Locations

E Constructability =

Manage Issues
Manage Layout Points

ﬂ Cost Planning s

Takeoff & Estimate
Define Targets
Estimate

Explore Cost

Define Work Packages
Manage Bids

WinEst

E Schedule Planning =

Manage Tasks
Schedule

4D Playbacdk Settings
Explore 4D

E Reporting & Data Minin

Create & Run Reports
Reference Estimates
Compare & Update

] 40 Task Group_Task Manager

-]

fx Farent.Quanﬁty

|uom [Hrsfuom|uompr

= A1020.10 DRIVEM PILES

-+ A1010.10 WALL FOUNDATIONS 52.38
= B1010.10.10 STRUCTURAL COLUMMS 218,80
= £1010.10.20 STRUCTURAL BEAMS 605.60
= B51010.10.50 STAIRS 691.87
= 52010.20.10 EXTERIOR. WALL 582.98
== B2010.30.10 EXTERIOR. WINDOWS 1,606.14
= B2010.30.20 EXTERIOR WINDOWS_System Panels 1,464.53
= C1010.10.50 INTERIOR. PARTITIONS 1,954.75
= C1030.10.10 INTERIOR. SWING DOORS 883.00

(y5E] BNpayas) saipado, |

10102045 CCHHS_1.17.2017 1.00 1.00 0.00 0.00
- 000 CCHHS 11.4.2016 0.00 0.00 0.00) A  39,037,..
Code, 1 Description 0.00 0.00 | Urit 0.00 0.00
+ A SUBSTRUCTURE 0.00 0.00| SQ FT 0.00| A 697,490....
- B SHELL 0.00 0.00| - 0.00| A 33,886,3...
- B10 SUPER STRUCTURE 0.00 0.00| - 0.00) A 12,624,...
- B1010 FLOOR CONSTRUCTION 0.00 0.00| - 0.00| A 12,303,9...

+ B1010.10 FLOOR STRUCTURAL FRAME 0.00 0.00| EA 0.00| A 10,663,6...
~[B1010.20 FLOOR SLABS 0.00 0.00| - W 0.00 A 1,640,36..

- B1010.20.10 Cast-In-Place 0.00 0.00] - 0.00) A 1,640,36...

« B1010.20.10_Floor: Architectural Slab | Cast-In-Place 260,375.51 260,3...| SQ FT 6.30] A 1,640,36... |

0014.1 Cast-In-Place 260,375.51 273.39..|5QFT 6.00| 1,640,365.69|

B1080 Stairs 0.00 0.00] - 0.00 A 320,773...

- B20 EXTERIOR VERTICAL 0.00 0.00| SQFT 0.00| A  21,261,...
- B2010 EXTERIOR WALLS 0.00 0.00| SQ FT 0.00 A 495,534...

[+ B2010.20 EXTERIOR WALL 0.00 0.00| SG FT 0.00 A 495534...

- B2020 EXTERIOR WINDOWS 0.00 0.00| SQFT 0.00| A  20,766,...

|+ B2020.30 EXTERIOR WINDOW WALL 0.00 0.00| SQ FT 0.00| A  20,766,...

- C INTERIORS 0.00 0.00| - 0.00| A 4,459,2...]
= 10 Interior Construction 0.00 0.00| - 0.00| & 4,459,2...
+ C1010 Fixed Partitions 0.00 0.00| - 0.00) A 4,194,33...

- C1030 INTERIOR DOORS 0.00 0.00| EA 0.00 A 264,960...|

- C1030.10 INTERIOR SWING DOORS 0.00 0.00| EA 0.00 A 264,960...

+ C1030.10-C1030.10_F01_44x84_HM_HM | SWING DOOR_44x84_HM_HM 3.00 3.00| EA 590.00| A 1,770.00

+ C1030.10-C1030.10_F01_36x84_HM_HM | SWING DOOR_36x84_HM_HM 8.00 8.00| EA 590.00| A 4,720.00

+ C1030.10-C1030.10_F02_36x84_HM_HM | SWING DOOR_36x84_HM_HM 34.00 34.00| EA 590.00| A 20,060.00 |

+ C1030.10-C1030.10_F01_36x84_HM_WD | SWING DOOR_36x84_HM_WD 378.00 378.00| EA 590.00| A 223,020...

+ C1020210-4 Panel REVOLVER 1.00 1.00| EA 5,360.00| A 5,360.00 |

+ C1030.10-C1030.10_F02_44x102_HM_HM | SWING 1.00 1.00| EA 590.00| A 590.00 |

- C1030.10-C1030.10_F01_44x84 HM_WD | SWING 16.00 16.00| EA 590.00| A 9,440.00|

a012.1 Install hollow metal door 16.00 32.00| HR 120.00 3,84«0.0(]

a012.2 Hollow metal door material 16.00 16.00| EA 350.00 E,EUU.UU

+ C1030.10-C1030.10_F01_44x34_HM_HM |SWING DOOR_44x84_HM_HM 3.00|EA
== C1030,10-C1030,10_FO01_36x34 HM_HM |SWING DOOR._36x84_HM_HM 8.00(EA
+ C1030.10-C1030.10_F02_36x34_HM_HM |SWING DOOR_36x84_HM_HM 34.00|EA
== C1030,10-C1030,10_FO01_36x34 HM_WD |SWING DOOR_3ox84_HM_WD 378,00 EA
<+ C1020210-4 Panel REVOLVER. 1.00(EA
- C1030,10-C1030,10_F02_ 44x102_HM_HM [ SWING DOOR._44%x102_HM_HM 1.00(EA
- C1030,10-C1030.10_FO1_44x&4 HM_WD |SWING DOOR_30x120 HM_HM 16.00(EA
00121 Install hollow metal doar 32.00(HR. 1.00 1.00 32.00
00122 Hollow metal door material 16.00(EA
=+ A1030.10.10 SLAE OM GRADE 97.64
= B1010,20,10 FLOGR. SLABS 259,72
od Descriptio 0 0 0 0 0
= B1010.20,10_Floor: Architectural Slab 6.5 | Cast-InPlace 260,375.51|5Q FT
I 00i4.1 Cast-In-Flace Cuncrete=5ubmntractor 273,384, 28|5Q FT 0.00( 1,052.63 259,72
Il
| Task Manager - D - E

[

L

ost Planner

A o I = I

4

Tasks can be added by
1) a single task by
subcontractor Or

2) self-performing labor
work and material
supplied

Task Drivers

are defined by adding
hours/unit
(consumption rate) or
units/hour to cost
component



5D Top-down: 4D Task Group_Task Manager

4D Task Group allows to create a movie for different task groups. Map the tasks from Task Manager to 4D Task Group by dragging
and dropping under each subcontracting category. Pick the colors to represent each of the major task categories for that Sub.
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B - 202000 DRIVEN PILES
. ool Excavate pile caps
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B 0003 Sheet piling
B | 20w WALL FOUNDATIONS
[l - structural steels
B | swww STRUCTURAL COLUMNS
B | cwowoom STRUCTURAL BEAMS
- Exterior facade Build
B | o000 EXTERIOR WALL
B | o000 EXTERIOR WINDOWS
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. Code Mame Wark Duration Location System
- A1020.10 DRIVEM PILES 30.38|5UP
B 0001 Excavate pile caps 48.00 5.08|5UP
B 000z Anchor pile caps 97.20 12, 15| 5UP
B Q003 Sheet piling 97.20 12, 15| sUP
B A1010.10 WALL FOUMDATIONS 52.38 6.55|5UP
- b8, 10 | STRUCTURAL COLUMNS 213.80 27.35|s5UP
Hl_ 0. 20 |STRUCTURAL BEAMS 605.680 75.70|5UP
B B1010,10,50 [STAIRS 691.87 86.43|5UP
— (ERTET I TUALE 582.98 64.06|SUP
B B2010.30.10 |EXTERICR WINDOWS 1,608, 14 180. 31| 5UP
B B2010.30.20 |EXTERICR WIMDOWS_System Panels pep—— e
B C1010,10,50 |INTERIOR PARTITIONS 1,954.76 244, 34| sUP
B C1030,10,10 [INTERIOR SWING DOCRS 333.00 110.00]5UP
B £1030.10.10 |SLAB OM GRADE 97.64 6.10|5UP
B B1010.20.10 [FLOOR SLABS 258.72 32.47|sUP
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Define colors to present
different tasks in the
following 4D schedule
simulation.



5D Top-down: Schedule Planner

Views to define task sequence: Network View —— Flowline View =—— Gantt View—> Resource View

Bl Schedule Planner - CCHHS_1.17.2017 (¥) - [Design mode
File Edit WView Project Window Help

LDZE? - LBE 228 Alltasks 2. MAR |+ =BARG I @40 DPER FEYN A T AL

n CCHHS_1.17.2017 (*): Gantt view

Bl CCHHS117.2017 (*): Flowline view == =]

[CLAYCO . cerns_t17.2017] -] [ [CLAYCO e person 12 ersi 540
R E;;“W Responshle person: T2 =TT Planner 10 Hierarchy Code Mame Cuantity Unit |Duration Start End time | Tar a | |2017 2018
Mar Apr | May Jun Jul Aug S=p |Oct Now D=z |Jan Feb  |Mar Apr May [|Jun Jul Aug S=p |Oct Now |Dec  |Jan Feb  |Mar |Mar WME-‘EZ4
1 -1 A1020.10 DRIVEN PILES 304 3TRAT 4M8I201T 5 ETTT i [
Ve [ 2 | +11 0003 SHEET PILING 54 EA 122 37207 3232017 : :
£ i ! [u ruiss 4 | #12 0001 EXCAVATE PILE CAPS 54 EA 6.1 3232017 33207 | | ||| | |H {11
7 ! S _-ﬂ' i 6 | +1.3 0002 ANCHOR PILE CAPS 54 EA 122 3320117 4182017 | |1 ] ||, ]
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P . 4 ﬁ I 16 | 2.8 Level 7 7718.36 SQFT 164  BMTZMT  8MZ2017 1 |||||| |||||||||||||i|| ||||||i||| |||
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o spfilanu gt | 18 | 210 Level 9 771936 SQFT 164 10/42017 10272017 1 |||||| |||||||||||||“|||“ : |||“|| |||
g i v 19 | 211 Penthouse 7719.36 SQFT 164 10272017 1222017 1 | |||||| |||||||||||||i||||i||||||| |i||| |||
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Py SR U -.;:-;;--_.-z-ﬂ ............................ 5 PP jpas e 7#" L e e L ﬂﬁ---_—_ﬂt""""HH:%:E::-::' 21 3.1 Foundation 821.52 SQFT 5.8 4naezmy afezmy | ||||| ||||E||||||||E||||“|||||||E||||“|| |||
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1P e d e f i 27 | 43 Level 2 5871 SQFT 0 SEEMT SSR0T |||||| |||||||||“|||“|||||||||||“|| ||
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CLAYCO 5D Bottom-up

THE ART & SCIENCE OF BUILDING

100 Kingshighway will be a 36-story, luxury apartment tower
overlooking Forest Park.

Once complete, tower will be tallest residential building Iin the
city of St. Louis. Along with the building’s size, another
striking feature will be the project’'s incredible modernist
exterior, designed by Studio Gang. The large expanses of
glass facade are intended to give the building’s residents a
range of natural lighting and sweeping views of the park and
city. Clayco’s subsidiary, Ventana was selected to design,
manufacture, and install the exterior window systems.
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The base of the tower will be a mix of retall space, apartment
amenity space, and parking. The parking garage will have a
185-vehicle capacity. Concrete Strategies Is providing the
reinforced concrete structure. The tower itself will contain

316 apartment units. The project broke ground in the Spring
of 2018.
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5D Bottom-up: Workflow_ Explore 5D

See attached video




5D Bottom-up: LBS Slicing Floors

, Takeoff Manager_3D_Cost Planner [ LBS_3D ] L+

Y I S N BT KTy

B = LEVEL 18
B E Roof 370'-2" 4 0 - - - — - | — - - —— - -
0 E Level 37 358'-8" 'y 0 7y 1 70l 4“
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5D Bottom-up: Takeoffs and Costs

25,0 Cingshighaay

30 Wiew Cost Planner Running Mode
IER R
Festore  Delete || Default TOI Builder Quantify Quantifyby Cuantfy  Update
antities Selected || Mode All Element type = Selected Quantities

0 x M[ Takeoff Manager_30_Cost Planner l O

00 - Master Workfow

o
i
Project Setup P . Info |Code |Mame Mappec| Count - E—
View Dashboard i+ Bi0-Concrete Rectangular Beam (MKA): PTE2 e |Yes 2 o
Define Settings i + B10-Concrete Rectangular Beam (MEA): B2 e fes 4 4
Edit Tags i + B10-Concrete Rectangular Beam (MKA): PTE3 e fes 2 ;;
Import from Excel i + B10-Concrete Rectangular Beam (MEA): FTES e Yes 1 é'
Define Key Figures i + B10-Concrete Rectangular Beam (MKA): PTES e Yes 1
i + B10-Concrete Rectangular Beam (MKA): PTE1 o Yes 1 &
ﬂ Content Management 2 i + B10-Concrete Rectangular Beam (MKA): B3 o Yes 2 :E:
+ B10-HSSHollow Structural Section (MKA): HSSex6x 12 P |Yes 39 a
e i +* B10-Concrete Rectangular Beam (MKA]: B1 o Yes 2 3
Eenterls i -+ B10-Concrete Rectangular Beam (MKA]: BS e Yes 1 §
EEntenr i -+ B10-Concrete Rectangular Beam (MKA]: B4 e Yes 1
e Lo R - B10-HS5-Hollow Structural Section (MKA): ESB (HSS6x4x1/4) @ |Yes 123
- : + B10-Concrete Rectangular Beam (MEA): BF e Yes 1
Constructability A i + B10-HS5-Hallow Structural Section (MEKA): HSS56xdw1/2 (Flat) e Yes 2
+ B10-H55-Hallow Structural Section (MKA): H3510x6x 12 e Yes 1
Manage Issues - B10-LL-Double Angle (MKA): 2L4x4x1/2 §F  |Yes 5
Manage Layout Paints B B10-H55-Hollow Structural Section (MKA): HSS9%7x5/8 (FLAT) G |Yes 4
ﬂ Cost Planming N i + B10-Concrete Rectangular Beam (MEA): B e Yes 2
i + B10-HS5-Haollow Structural Section (MKA): H358x6x5/16 (FLAT) e Yes &
Takeoff & Estimate B B10-H55-Hollow Structural Section (MKA): H556x4x1/4 @ [Ves &6
Define Targets I+ B 10-H535Hollow Structural Section (MKA): HSS8x6x 12 (FLAT) @# |Yes 43
Estimate I+ B 10-H5S-Hollow Structural Section (MKA): HSS16x4x 1,2 (FLAT) @# |Yes &
Explore Cost I+ B 10-W-Wide Flange (MKA): W18x65 f  |fes &
Define Work Packages B B10-H55-Hollow Structural Section (MKA): HS5 10x6x5/3 (FLAT) P |Yes 10
Manage Bids -+ & B10-HS5-Hollow Structural Section (MKA): HS58x8x5/3 g# |Yes 10
WinEst B B10-HS5-Hollow Structural Section (MKA): HSS 10x8x5/8 g |Yes
_ " i + B 10-Concrete-Rectangular-Column (MKA): C16 - 29x24 [] Yes 3
E R — - i + B 10-ConcreteRectangular-Column (MKAJ: C15 - 18x18 [] Yes 24
Manage Tasks i + B 10-ConcreteRectangular-Column (MKA): C12 - 29x36 [] Yes .
Schedule i+ B10-Concrete-Rectangular-Column (MKA): C11 - 30x42 ] |[Yes 3 000 Kingshighway .00 1,000 1000l Looo 100 0.00 0.00
4D Playback Settings i + B10-Concrete-Tapered_Angle Driven Custom: C4 - 18x54 - 81.45 deg ] [Yes
Explore 4D I + B10-Concrete-Tapered_Angle Driven Custom: C4 - 18x48 - 81.45 deg ﬁ Yes 16 Y N 1.00 1.000 1.000 1.000 1.00] - 2.765,..| A 2,7658.. 3
_ = i + B10-Concrete-Tapered_Angle Driven Custom: C4 - 18x48 - 81.3 deg ﬁ Yes a8 — A10 ER i 1.00 1.000 1.000 1.000 1.00] - 2,765,...| A 27658.| 2765 b
ﬂ Reporting & Data Mining 2 i + B10-Concrete-Tapered_Angle Driven Custom: C5 - 18x54 - 81.45 deq [i Yes g - A1010.30 Column 1.00 1.000 1.000 1.000 1.00 - 2734, A 2731,0.. 27,
Create & Run Reports i + B10-Concrete-Tapered_Angle Driven Custom: C5 - 18x48 - 81.45 deg [ |[Yes 20 A1020130-Concrete-Pile-Round - Custom: DS7A | Round Pier 1,187.10 1.000 1.000( 1.050| 1,246.46|CUYD 560.00| 698,015.92| £98,01
Reference Estimates i + B10-Concrete-Tapered_Angle Driven Custom: C5 - 18x48 - 81.3 deg [ |Yes 10 A1020130-Concrete-Pile-Round - Custom: DS54 | Round Pier 408.63|  1.000 1.000{ 1.050| 429.06|CUYD 560.00| 240,275.70| 240 27
Compare & Update i + B10-Concrete-Rectangular-Column (MKA): C11 - 30x36 [ |Yes 2 A1020130-ConcretePile-Round - Custom: DS7 | Round Pier 671.43 1.000 1.000( 1.050| 705.06|CUYD 560.00| 394,831.40| 39483
i + B10-Concrete-Rectangular-Column (MKA): C11 - 24x30 [ |Yes 2 A1020130-ConcretePile-Round - Custom: 0S4 | Round Pier 471.09 1.000 1.000( 1.050| 45465|CUYD 560.00| 277,001.36| 277.00
i + B10-Concrete-Rectangular-Column (MKA): C11 - 24x24 [ |Yes 2 A1020130-Concrete-Pile-Round - Custom: DS6 | Round Pier 916.86 1.000 1.000( 1.050| 962.70|CUYD 560.00| 539,113.59| 539,11
i + B10-Concrete-Tapered_Angle Driven Custom: C3 - 18x48 - 81.45 deg [ |Yes 1 A1020130-Concrete-Pile-Round - Custom: OS5 | Round Pier 404.01|  1.000 1.000( 1.050| 42421|CUYD 560.00| 237,557.18| 237,55
i + B10-Concrete-Tapered_Angle Driven Custom: C3 - 18x42 - 81.45 deg [ |Yes 3 A1020130-Concrete-Pile-Round - Custom: DS2 | Round Pier 264.91|  1.000 1.000{ 1.050| 27815|CUYD 560.00| 155,766.03| 155,76
i + B10-Concrete-Tapered_Angle Driven Custom: C3 - 18x36 - 81.45 deg [ |Yes 1 A1020130-Concrete-Pile-Round - Custom: DS3 | Round Pier 320.45 1.000 1.000{ 1.050| 336.51|CUYD 560.00| 188,445.62| 188,44
i + B10-Concrete-Tapered_Angle Driven Custom: C3 - 18x24- 81.3 deg [ |Yes 1 + A1020.70 Pier Caps 1.00 1.000 1,000  1.000 1.00| CUYD | 34,85..| A 34,851.58 34,851
i + B10-Concrete-Tapered_Angle Driven Custom: C3 - 18x18- 81.3 deg [] Yes 1 -IB Shell 1.00 1.000 1.000 1.000 1.00/ - 40,38..| A 40,385,...
i + B10-Concrete-Tapered _Angle Driven Custom: C3 - 30x48 - 81,45 deg [] Yes 1 + B10 Superstructure| 1.00 1.000 1.000 1.000 1.00] - 5,452,...| A 5452,6.. 5452,
i + B10-Concrete-Tapered_Angle Driven Custom: C8 - 18x458 - 84.94 deg [] Yes 1 — B20 et 1.00 1.000 1.000 1.000 1.00/ - 34,93.| A 34932,6.. 34,93
<« M il
oo Mamoger B ot P i D




5D Bottom-up: Export P6 Schedule into XML File

Schedule was originally built up by scheduler in P6

Eprimavera Po
- File Edit View Project Enterprise Tools Help

Primavera P6

. -
. 7]

XML

S@. @y . . BELRLL . Fl 27 B+, 2% $+IE_ @0 PE .
3 Activities
j‘:.' = Layout: KO_Clayco Standard 11x17 BMonth wio BL Fitter: All Activities
A | | Activity ID _| Activity Name Start Finish At Completion - 2017 2018 2019
. ' Duration || lor|Apr Jun|Jul JAug| S |Oct|Mov| D |Jan| F [Mar|Apr| M |Jun|Jul | A | 5 |Oct|Nov|Dec|Jan| F [Mar{Apr| M [Jun|Jul [Aug| 5 [Oct|MNov|Dec|Jan
...... - (] NRED AY PRO) .
:I = 100 KING SHIGHWAY 16-0ct-17 A 26-Aug-20 729.0
il | 12-Mar-18 A
Eﬂ m PR . 16-0ct-17 A 04-Dec-19
1H - . 20-Mov-17 A 20-Jul-20
:I + SITE CONTROL 20-Nov-17 A 11-Jul-18
s B
w - SUPERSTRUCTURE 15-Jun-13 28-MNov-19 369.0
E 19 TOWER CRAME 15-Jun-18 26-Jun-18 8.0 =) TD"]VER CRAME
20 ELEVATOR CORE (3 LIFTS) 06-Jul-18 09-Aug-18 250 * ELEVATOR CORE (3|LIFT[S)
g 21 COMCREETE GROUMND LEVEL 26-Jul-18 22-Aug-18 20.0 B (CONCRETE GROUND LEVEL
22 COMCRETE PARKING LEVEL 2 23-Aug-18 18-Sep-18 18.0 B CONCRETE PARKING LEVEL 2
23 COMCRETE PARKING LEVEL 3 19-Sep-18 09-0ct-18 15.0 mm CONCRETE PARKING LEVEL |3
24 COMCRETE PARKING LEVEL 4 10-0ct-18 30-0ct-18 15.0 TUN CF‘1ETE PARKING LEVEL 4
25 COMCRETE PARKING LEVEL 5 31-0ct-18 20-Mov-18 15.0 COMCRETE HARKING LEVEL 5
26 COMCRETE LEVEL 6- AMENITY 21-Mov-18 28-Dec-18 250 mmmm| CONCRETE LEVEL 6-|AMENITY
27 COMCRETE LEVEL 7 31-Dec-18 14-Jan-19 10.0 mm CONCRETE LEVEL 7
28 COMCRETE LEVEL & 15-Jan-19 25-1an-19 9.0 m| CONCRETE LEVEL 8
29 COMCREETE LEVEL 9 28-Jan-19 06-Feb-19 8.0 m CPNCRETE LEYEL &
30 COMCREETE LEVEL 10 07-Feb-19 15-Feb-19 7.0 m CONCRETE LEVEL 10
21 COMCRETE LEVEL 11 18-Feb-19 25-Feb-19 6.0 m| CONCRETE LEVEL 11
32 COMCREETE LEVEL 12 26-Feb-19 05-Mar-19 6.0 ||« lad
General | Status | Rezources | Codes | Relationships | Notebook | Steps | Feedback | WPs & Docs | Expenses | Summary | Predecessors | SUCCERS0rs
: Activity |18 Phase 3 Occupancy (Floors 28-35) Project |ONEHUNDREDKINGSHIGHWAY-1
Predecessors SUCCESS0rs
Driving Activity 1D | Critical |Activity Name Relations Lag| Total Float | Start Finizh Driving Activity I < | Critical | Activity Mame Relations Lag | Start Finizh
i W PECTIO 00 i : : i i ) W AL COMPLETIO i B-ALg-2(
E es 85 ¥  SUBSTANTIAL COMPLETION FF 0.0 25-Jul-20




5D Bottom-up: Import XML into VSP and Map it to the existing project

Imported original XML schedule VICO project DPP schedule

E-SChEdul-E Planner - F HIGHWAY PROJECT.dop) - =" [m]] x
File Edit View Project Window =lp
NEHY? - ABRBE apS Alltasks 2.8 880+ =|[EAR¢ / a<DOPE E Pl RH@®e 13 ks cEBEd et aarBD
B Kingshighway (*): Gantt view I B Kingshighway (*): Flowline view feb=
Gantt view L >  Flowline view Kingshighwz
Responsible person: wersion 5/5/2018 15:08 Responsible person: wersion 5/5/2018 15:08 Planne
Hierarch Code Name Duration Start End time Predecessors Resources -] 2013 2 2018 2019 2020
|| _[Aug |Sep [Cct [Mow [Dec |Jan |Feb |Mar [Apr Mar [Apr [May [Jun [Jul [Aug |Sep|0ct [Mov |Dec|Jan [Feb|Mar [Apr [May [Jun[Jul |Aug [Sep [Oct [Mov|Dec|Jan [Feb|Mar [Apr [May[Jun o
ERzEEEEEEEEFEEEEEEEEEEEEEEEREEEEIEEE uEECE N ERE R BrEEGEE R E S EEDEERE DI EECEECEFR EL SR I LuE DG D a e e EERE R E e EEEEE R B EESEBCE D ERCEEEEER Y ER REE DS ERSERSRAE
1 Rizof L
2 # B1010.20 FL CONSTRUCTION 366.9  B/23/2018  2/13/2020 45FS0 csl \h-n_ [Leve 27 [T 11T 1
43 | +2 A1010.30 DRILUED PIERS & RETENTION B7.7  3M9/2018 62212018 Foundation Labor [Leval 23 |11 T T T 1]
45 | +3 A1020.70 CAPS/ GB'S / WALLS 427 612212018 8i23/2018 43F50 Foundation Labor Level 32 []]]]] HEnen
43 | +4 B1020.10 ROOFING 145.3  O/28/2018 71512020 2FS0 Roofing Labor =1 | Leval 34 MIninim 1
83 |5 B2010.40 CURTRIN WALL 165.7  4/22/2019  3/24/2020 2F50,166 550 Ventana | Level 32 || LU L i
80 | +51  B2010.40 CURTRIN WALL-1 1613 412202019 213/2020 Ventana Level 22 ) LA LR il
121 | 52 B2010.40 CURTRIN WALL-2 1 3M82020 31902020 - | Level 21 | LI EEE L i
122 | 521 LEVEY 1 1 34182020 3192020 168550 | Level 20 1) LR LR i
123 | -53  B2010.40 CURTAIN WALL-3 3.4 3MO/2020 32472020 121FS0 - L:::z A FEFHALE EFRF- -
124 | 531 LEVEY 1.5 3.4 3M19/2020  3/24/72020 122FS0 Tl A AT T R -
125 | -6 B2010.20 EXTERIOR METAL PAMEL / FAC 123.9  2M3/2020  7/21/2020 88F50,166 550 Metal Panel Labor SRR b FHAAT FEFHAT T EERFS -1
126 | 61 B2010.20 EXTERIOR METAL PANEL / FACA 109.4  2M3/2020  7/21/2020 89FS0O Metal Panel Labor PR 1T FEEHAT T R -1
127 | 6.1.1 LEVEY 7 55  2M13/2020  2/24/2020 120FS0 TR i 1T FEEHAT T R -1
128 | 6.1.2 LEVEY 8 36 2242020 2/27/2020 L oo ] sunuibiitiduahtiadduilng i
129 | 6.1.3 LEVEY 9 31 22772020 3/3/2020 P - sunaibitsd et iadidin i
FEERA || 130| 6.1.4 LEVER 10 3.4 3/3/2020 3/9/2020 '[.;;.;fg'fE T T i ]
131 | 615 LEVER 11 5.1 392020 3162020 [1eu=t 20 [ |
< |fJ HUNDRED KINGSHIGHWAY PROJECT (HUNDRED KINGSHIGHWAY PROJECT.dpp): Gantt view =n o=
e > Gantt view HUNDRED KINGSHIGHWAY PROJECT
— || Responsible person: version 5572018 15:07 Planner:
Hierarchy | Code Name Duration Start End time |re « | 2018 [2017 201s 2013 2020
= Ees [ Jan|Fen | Mar| Apr| May] Jun| Jul |Aug[Se [ Dot[Nev [ec | Jan [Feo [Mar | Apr [ May] Jun| Jul | Aug|3en | oot |Nov |Cec | Jan [Feo | Mar| Apr [May | Jun| Jul |Aug| Sep] Got [Sov [ Ded Jan [Feo | Mar| Apr [Way [ Jun | Jul | 2ugl 5
-H:H:I!f;ﬂ HEeH=ErHH L
' 100 KING SHIGHWAY 5457  11/28/2016  8/28/2020 l'N
—_ 2 | +.1 *TURNOVER (0) 11282016  11/28/2016
' 4 | #12 MILESTONES 30 11572018 802802020 S
= | 39 +13 PRECONSTRUCTION 1480 10M12017 112172019
T 113 | -1.4 CONSTRUCTION 3832 112002017 72020 3 i
,, 114 | +1.4.1 SITE CONTROL 286 112002017 &14/2018 3 | 111 L6
135 | +1.4.2 FOUNDATIONS 165 3492018  7/20/2018 1 _,ﬁ
144 | -1.4.3 SUPERSTRUCTURE 366 6152018 12/2/2019 il
145 | +1.4.31 *TOWER CRANE (8) 652018  &26/2018 6
147 | +1.4.3.2 *ELEVATOR CORE (3 LIFTS) (25}  TAOZ018 8132018 1
149 | +1.4.3.3 *CONCRETE GROUND LEVEL (20} 702018 82472018 1
151 | -1.4.34 *CONCRETE PARKING LEVEL 2 (18} 8272018 9192018 1
152 1434 Project 18 &27/2018  9/19/2018
153 | +1.4.3.5 *CONCRETE PARKING LEVEL 3 (15} 212018 10/11/2018 1
155 | +1.4.36 *CONCRETE PARKING LEVEL 4 (15} 10A1272018 1142018 1 PRzt — —
157 | +1.437 *CONCRETE PARKING LEVEL 5 (18} 11/22018 11/22/2018 1
159 | +1.43.8 *CONCRETE LEVEL 6- AMENITY (25} 11272018 1273172018 1 !
161 | +1.439 *CONCRETE LEVEL 7 (10} 132019 17162019 1 |L ﬁ: |



5D Bottom-up: Costs and Tasks

n Schedule Planner - [Kingshighway (*): Gantt view

Merging Point: Task Manager

- Synchronize VSP Schedule with VICO Office

i e — -
B File Edit View Project Window Help
LEEH?2- AB0E @ 6 e | 2. 8P+ = BARg R4 00D E E
Eﬁ; Gantt view
Responsible person: version 552018 15:08
B Hierarchy Code Name Duration Start End time Predecessors Resources « | 2018
(| Jawg [S=p |Cct [Mov |Dec |Jan [Feb I
DERaanagaananannannns e EEFEEEEER
1
2 |+ B1010.20 FLOOR CONSTRUCTION 3660  8/23/2018 2132020 45FS0 csl P—-n-
43 | +2 A1010.30 DRILLED PIERS & RETENTION 67.7 JM92018 Br2272018 Foundation Labor 1
45 | +3 A1020.70 CAPS /GBS I WALLS 42,7 Gr22I2018 82372018 43 F50 Foundation Labor I
45 | +4 B1020.10 ROOFING 1453  W28/2018  715/2020 2FS0 Roofing Labor vilr™irie IR
88 | +5 B2010.40 CURTAIN WALL 1656.7 4122120159 242020 2F50,166 550 Ventana
125 | +6 B2010.20 EXTERIOR METAL PANEL / FAC 123.9 2M 32020 212020 86 F50,166 550 Metal Panel Labor
166 | #7 B2010.50 GARAGE CLADDING 79.3 JMTI2020 Tr9/2020 17Ta F50 Cladding labor
e | 178 |5 I B1010.20.60  *DISMANTLE TOWER CRANE (5] 22TI2020 JB2020 2ZFFO CAl
| 179 8.1 Project o 212712020 WS2020 42FF 0
180 i+9 | 0008 *TASK9 (10)  3M9/2018 33002018 —
3” .......................
g x
4 | »
ol| | Desian mode
Schedule Planner v5.0.80.617
g=4 4]
® B S HBE|
Ready

Takeoff Manager 30 Cost Planner

Task Manager_4D Task Groups | Task Manager _Cost Planner

| ©

Work

Duraton

Map cost assemblies and components (labor, material,
and equipment) to Tasks using drag-and-drop

Floor Construction 2,935.599 356.95 Description Sour.. Cons.. | Consum.. | Waste Linit Cos Base Cos CostPar..
DRILLED PIERS & RETENTION 4187 5773 000 Kingshighway 1.00|  1.000 1.000|  1.000 1.00 0.00 0.00 hA
CAPS [ GB'S [ WALLS 341.68 42.71 .
n + A Substructure 1.00(  1.000 1.000)  1.000 1.00 | - 2,765,858...| A 2,765,8... NA
ROCFING 1,162.35 145,29
n - B Shell 1,00  1.000 1.000)  1.000 1.00| - 40,385,32...| A 40,385,... NA
CURTAIN WALL 1,325.59 163.69 n + B10 Superstructure 1,00  1.000 1.000|  1.000 1.00| - 5452,671...| A 5452,6..| 5452,671....
n - B20 Exterior Enclosure 1.00(  1.000 1.000)  1.000 1.00 | - 34,932,65...| A 34,932,6..| 34,932657...
Glass 117,64...|5Q FT n = B2010.40 Fabricated Exterior 1,00  1.000 1.000(  1.000 1.00| - 19,585,00...| A  19,585,...| 19,585,003...
Glass 14,905, 11{5Q FT 0.01| 100.00 149.05 . C-AGM_Glass 8p: C-AGM_Glass 8p Glass 117,64... 1,000 1,000 1.000| 117,64 |SQFT 150,00 17,647,339...| 17,647,339...
EXTERIOR METAL PANEL / FACADE . K-AGM_Glass 8p-0OP: K-AGM_Glass 8p-OP Glass 14,905, .. 1,000 1,000 1.000| 14,905 |SQFT 130.00| 1,937,664.62| 1,937,664
n = B2010.20 Panels 1,00  1.000 1.000|  1.000 1.00| - 12,671,23..| A 12,671,...| 12,671,238...
Metal Panels 78,546.47 . B2010-Basic Wall: Metal Panel_g" Metal Panels 78,546, .. 1,000 1,000 1.000| 7854.|SQFT 160,00 12,567,434... | 12 567,434...
ic Wall: ; 41.4 103,803.94
Vetal Pancls 741.46|5Q FT 50l 80.00 527 | . B2010-Basic Wall: Metal Panel_2 Metal Panels 741.46|  1.000 1,000 1.000| 741.46|SQFT 140.00| 103,803.94| 103,803.94 /
3 n = B2010.50 Mansory at Garage 0.00  1.000 1.000|  1.000 0.00| SQFT 0.00| A 2,6764...| 2676408....
GARAGE CLADDING 634.13 79.27 : — -
. B2010-Basic Wall: Generic - 8" Masonry 8 Masonry 13,989... 1.000 1.000 1.000| 13,989...|5Q FT 90.00] 1,259,019.99| 0.00 /f 5Q...
. KH-AGM_Metal Parking Screen 16P: Parking Screen 566.24|  1.000 1,000 1.000| 566.24|SQFT 80.00|  45,299.36| 0.00 / 5Q...
B2010-8... |8 Masonry 13,985.11|5Q FT 0.02  50.00 278.78 B KH-AGM_Metal Parking Screen: KH-AGM_Metal | Parking Screen 17,151...|  1.000 1.000 1.000| 17.951._|SQFT 30.00| 1,372,088.93] 000 7 5@
KH-AGM... |Parking Screen 566.24|SQFT 0.02|  50.00 11.32 .
KH-AGM... |Parking Screen | 17,151, 11|5Q FT 0.02|  50.00 343.02 .
B1010.20.80 | /3 Dismantie Tower Crane 5.00 |




5D Bottom-up: Control Mode vs Planning Mode (Actual vs Scheduled vs Forecast)

©® ©

4 Schedule Planne
Bl File Edit View Project Window Help
HEEHD - £ BE &0 Alltasks 2L EEAL + = BER &I DGO 0DEHHE BB REHEE s AF " EE g evRal B E D
Gantt view
i Responsible person: version 57372018 10:23
Hiegrarchy Code Hame Duration Current Start Current start End time Current end | Date of the latest | Latest Suspension days Predecessors 2013 2020
duration time time actual actual D Jan |Fel:u |Mar Apr |Ma1,r Jun Jul |.ﬂ.ug Sep Oct |Hn D Jan Fz
NEdEIEEREEHEER i ddidEEE=a=NEEEE i E=EEEH g 20NN Ignsd EIEEDERER
1
2 |+ B1010.20 FLOOR CONSTRUCTION J66.9 ] 2318 SI2FiI2018 2M32020 2412020 45F50
43 | -2 A1010.30 DRILLED PIERS & RETENTION 67.7 0 1920158 RIGI20138 B 2212018 aM2013
44 2.1 Foundation LT 182013 G208
45 | +3 A1020.70 CAPS/GB'S/WALLS 427 ] G221 aMl201a8 al2i2its 1022018 43 F50
435 +4 B1020.10 ROOFING 1453 0 9/28/2015 1172018 TM52020 SI2002020 2F50 HELNEN RN
88 -5 B2010.40 CURTAIN VWALL 165.7 0 4/221201%9 4/22120159 242020 KIT2020 2F50,166 550
289 | -5.1 B2010.40 CURTAIN WalLlL-1 161.3 Tty g ke 232020
a0 3.1.1 LEVEL ¥ a7 422209 4282019 428209 100% 0 16F50
91 5.1.2 LEVEL & 44 426852019 S22Mme SE2019  100% ]
92 5.1.3 LEVEL & 4.9 520209 582019 SR209  100% ]
Q3 514 LEVEL 10 6.4 592079 BAFR2019 SAVR209 . 100% )
94 5.1.5 LEVEL 11 & aqre2me S282Me 02099 Wa 7] 13
95 5.1.6 LEVEL 12 4.4 A28209 Bd2019 2049 100% a L'
Q8 5.1.7 Level 13 48 BA2079 B11722019 BE02071%  100% ) I
97 5.1.8 Level 74 8.2 B11°20M9 B19°209 82019 100% 0
95 5.1.9 Level 15 6.4 6192019 827209 11202049 100% a o m
Task status
Responsible person wversion 5/3/2018 10:33
-Léu:él-fi'- &7 ERE} ERE} ERE) T THI WE A3
) Lé,; e-l-1- E: ) &7 a7 a7 T T [TE] L
-Léu:él-fg E+o B B B =7 T
-[é-;ejl-h- Eq] 540 B ERE] EET 3T
-L;';ET|-1-3: pezz = Eql ER ERE = = =
SEiR Input actual start and finish date
I:Ii‘.;lgl__” bezT iz iz iz - i
I:IE".;IEL- ;-.’.‘- EAS =TT =TT ] ) ) .
-_LIE‘_JIEL_E_ 5 345 5 3HE 2y e O a taS .
i -L-E‘-J-EI_-B- T=3 3 6 =7 FT T
) _LIE‘_JIEL_T_ 2 2 e ) 23 ETeT] L]
- - Level 7 to Level 15 curtainwall
) _LEJEL_E_ F= AH 11D 114 1 3
) -LiE"-.fiEi_-#- 1430 12021 1221 ] 30 4 L t I I t L h b f L u h d
% Instaliation Nas peen finisne
z T v
0 = 3]
— or
0 o
Z < 3
— = =
i = w =
2 = = =
] o =
& 2 = o w
o = = 73 Z
0 L = T} =
s 9 = = @
™ i O s 0
Cumrent week: |1E ﬂ IZ{HE ﬂ [v Folowcalendar [ Cwerscore [v Use colors [T Show slanting task names [T Show free Locations [T Show prerequisites wamings

- Task completed

- Thers i= no task for this position

:l O time and paused
:l Late and paused

Target start date

Target finish dats
Actusl start date

:l The task is in progress, but running late o Sinich date

- The task has not begun, running late

:l The task has not begun
:l The task i= in progress

Control mode




5D Bottom-up: Control Mode vs Planning Mode (Actual vs Scheduled vs Forecast)

n_Scheiiule Planner - [Kingshighway (*): Gantt view
File Edit View Project Window Help

DEEH9~ AR 288 All tasks |2 8.2 Fl &+ = |BER & B 00D EH B RAEE s S 8 eEEd >R E |
;ﬁ Ganit view
Responsible person: wersion 1171172018 22:05
EEH Hierarchy Code Name Duraticn Current Start Current start | Endtime | Currentend | Date of the latest | Latest a || 2013 2020
duration time time actual actual — |2 Sep [Dot [Nov Dec Jan |[Feb [Mar AT | May Jun Jul | Aug Sep  |Oat [ Mow Dec Jan F
S EENAE I E R HHO AR e S I EEE EEEEETI D HHELOE
86 | 438 Level 37 434 2/11/2020 411412020
87 | 439 Roof 636 411412020 711512020
88 |5 B2010.40 CURTAIN WALL 165.7 0 4/2212019 42202019 3/24/2020  9/18/2020
89 | -5.1 B2010.40 CURTAIN WALL-1 161.3 412212019 211312020 ﬂm
g0 | 511 LEVEL 7 37 4/22/2019 4/26/2015 4/28/2015  100%
g1 | 512 LEVEL 8 4.4 4/26/2019 5/2/2019 532019 100%
g2 | 513 LEVEL 9 4.9 522019 59/2019 592019 100%
93| 514 LEVEL 10 6.4 592019 517/2019 517/2019  100%
o 54| 515 LEVEL 11 g 5A7/2019 5/28/2019 5302019 100%
10 95 | 516 LEVEL 12 4.4 5/28/2019 6/4/2019 6/4/2019  100%
E:ﬁ E 51.7 Level 13 4.8 642019 &/11/2015 830/2015  100%
97 | 51.8 Level 14 5.2 &/11/2019 &/19/2015 S18/2015  100%
o8| 98 | 518 Level 15 6.4 6/19/2019 &/27/2019 112002019 100%
— | 5% | 5110 Level 16 4.4 &/27/2019 7/4/2019
E|=" 100 | 5111 Level 17 4.8 742019 7r12/2019
101 | 5.1.12 Level 18 6.3 — — —
§sg|| 102 51.13 Level 19 5.3 Edit task: CURTAIN WALL (Total monitored quantity: 132554.04 5Q FT, Target production rate: 800.0 5Q FT/shift) |
103 | 51.14 Level 20 4.4 _— ¥
o pl| 104] 51.15 Level 21 4.8 Task Part |CURTAIN WALL-1 A Split... | Combine... | Copy | i
105| A1.16 Level 22 5.2 b
i % :::; tzﬁ: ii j': 1. General | 2. Resources | 3. Dependencies 4. Quantities | 5. Duration | b: Risks
=" 0 5119 Level 25 15 /- Monitoring | & Cost | 9 Expense events | 10: Customize | 11: Diary
fog | 51.20 Level 26 6.5 Location Actual % Cluantity Actual guantity Starting day End time “~ L
1o A1t Level 27 £.4 0 | LEVELT 100 % 293373 SQFT 293373 SQFT 412212019 412812019 —
111 312 Level 25 4.3 1 | LEVEL & 100 % 353153 5Q FT 353153 5QFT 412912019 51312019
12| 3123 Level 29 4.8 2 | LEVEL 9 100 % 3880.34 SQFT 3330.34 SQFT 51312019 519/2019
113| 5.1.24 Level 30 3.2 3 | LEVEL 10 100 % 5098.08 SQ FT 5098.08 SQ FT 5/9/2019 51712019
114 5.1.45 Level 31 3.6 4 | LEVEL 11 100 % 4809.15 SQ FT 4809.15 SQ FT 51712019 5/30/2019
115 51.28 Level 32 5.8 5 | LEVEL 12 100 % 3491.66 S5Q FT 3491.66 SQ FT 5/30/2019 6142019 I
16| 317 Level 33 4.7 & | Level 13 100 % 384958 SQ FT 334958 SQFT 6/4/2019 213002019 N
117 5128 Level 34 3 7 | Level 14 100 % 4166.52 SQ FT 4166.52 SQ FT 813012019 9/18/2019 L
118 2128 Level 33 3.4 & | Level 15 100 % 515323 SQ FT 5153.23 SQFT 9/18/2019 11/20/2019 Ii—,,
119 5.1.30 Level 36 6.6 o | Level 18 - 3554 86 S0 FT - [
120 | 5.1.31 Level 37 1.8 10 | Level 17 - 384953 SQAFT -
21| 52 B2010.40 CURTAIN WALL-2 1 1 | Level 12 ) 5050.89 S0 FT _
22| 221 LEVEL 1 1 12 | Level 19 - 5001.85 S0 FT .
123 | 53 B2010.40 CURTAIN WALL-3 3.4 13 | Level 20 i} 1230 38 50 FT i
124 | 2.3.1 LEVEL 1.5 3.4 14 | Level 21 - 3840 43 SO FT -
125 | 6 B2010.20 EXTERIOR METAL PANEL / FAC 123.9 0 15 | Leyel 22 i} 4165.39 S0 FT _
E 5.1 B2010.20 EXTERIOR METAL PANEL / FACA 109.4 16 | Level 23 i} 5153.19 S0 FT _
127 | 619 LEVEL 7 3.3 17 | Level 24 - 3554 86 SO FT -




5D Bottom-up: Control Mode vs Planning Mode (Actual vs Target vs Forecast)

Targst:

Forecast, ——— —

[¥ Follow calendar

Target: enables the planned
schedule which we are targeting

Forecast: takes all actualized data to
generate a comparative model

Actual: a reflection of the current
plan including all detailed tasks



5D Bottom-up: Expense and Income

Flowline view
version 57472018 7:49

20138

S e e e et e ot Define payments to subcontractors
12| 43| 50|51 821 [2 [2 |4 |5 |8 |7 |B |5 |10t 12[ 13| 14) 15| 16| 17| 18| 13| 20| 2122|2324 | 25| 26 2T | 2B 25| 30| 31| 32[ 23| 24| 25| 35 37| 3B 35| 40 P e Ine p y t t b t t
under Expense Events.
- DefineIncome from owner under Income
Events.
"~17| Edit task: CURTAIN WALL (Total monitored quantity: 132534.04 5Q FT, Target pmductiunmte:ﬂm.ﬂ_SQ‘FFfﬁliFt}
1| TaskPat:  [CURTAINWALLT | spit.. | Combine.. | Copy | o - d b - f I f - d
Provides a basis for accurate )Y orecastlng an
1: General I 2. Resources | 3 Dependencies | 4: Quartities I 5 Duration
&: Risks I 7: Monitoring I &: Cost 9: Expense events I 10: Customize I 11: Diary
. || [ o A— controlling the net cash for a project.
IN:: cost type j i+ All milestones
s Payment periods: ™ Current milestone . . . . .
ety | ° et ] * Provides a firm link to completion of locations
Totsl cost: I BBE50H] Add payment event | Remove a payment event |
L [ e | o [k Dk | remeises = progressively through a project.
1 TAT 338 % 33% SM/2019 14
2 2600155 % 133 % &M/2019 14
3 2245262 % 11.5% THR2019 14
4 26006645 133 % 8M/2019 14
5 1597 4255 82% 912015 14 b
6 17959245 92% 10122019 14
kol 7 1831 708% 99% 1112019 14
el 8 13060148 6.7 % 12/1/2019 14 =
1_ _ = P e P R e o
T Use dependency order [ ,l <= 0K and previous OK and next == |,| 0K Cancel
n Schedule Planner - [Kingshighway (*): Payment tz = |

n File Edit View Project Window Help

DEEH9 - B &HS Alltasks |28 AL +=BERg Fa4l0 D EE

Income events

Task

DRILLED PIERS & RETENTION (100%:)

CAPS / GBS/ WALLS (100%)

Floor Construction {100%)

Dizmantle Tower Crane (100%)

CURTAIN WALL {100%)

GARAGE CLADDING (100%)

ROOFING [100%:)

EXTERIOR METAL PAMEL / FACADE (100%)

Date
822120138
232018
2M32020
W5/2020
W24/2020
TI9/2020
THMS2020
TI21/2020

Payment delay
14
14
14
14
14
14
14
14

A By S LS

Target sum (§)
3 000 000

o0 000

7000 000

1 000 000

22 000 000

3 000 000

200 000

14 000 000

Current sum (§)
3 000 000

o0 000

7000 000

1 000 000

22 000 000

3 000 000

200 000

14 000 000



5D Bottom-up: Cash Flow Target

Bl Kingshighway (*): Cash flow view =nEol==
Cash flow view Kingshighway
Responsible person: version 5/3/2018 13:31 Planner:
2018 2013 2020
Mar  |Apr M= [ Juam Jul | Aug Sep  |Oct [ Maow Dec  [Jan |[Feb  [Mar Agr [ M=y Jun Jul [ Aug Sep  |Oct [ Mow ez |Jan Feb  |Mar | Apr [May  [Jun [ Judl Aug  [Sep  [Det N4
B EREE R EEEE EEEEEEEE R I I I I EEIEECEEEEEE I I I i I R R E R E R E SR B R E R E I I N I I I EEEIEEOEEHEER R N R I T I EEEEEE RS E= R EEEEZ EEE I NI
51 800 000 51 800 000
49 500 000 49 500 000
47 500 000 47 500 000
45 500 000 45 500 000
43 500 000 43 500 000
41 800 000 41 800 000
39 800 000 39 800 000
37 800 000 37 800 000
35 800 000 35 800 000
33 800 000 33 800 000
31 800 000 31 800 000
29 800 000 29 800 000
27 800 000 27 800 000
25 800 000 25 800 000
23 800 000 23 800 000
21 800 000 21 800 000
19 800 000 19 800 000
17 800 000 17 800 000
15 800 000 15 800 000
13 800 000 13 800 000
11 800 000 11 800 000
9 800 000 ﬂ 9 800 000
7 800 000 7 800 000
5 600 000 5 800 000
3 600 000 3 600 000
1800 000 1800 000
=200000 =200000
Settings... M income: target [ Expenses: target [ Cash Flow: target
Design mode

Schedule Planner & 0 80817

4




5D Bottom-up: Cash Flow _Target vs Current Curtainwall installation Is delayed

& Kingshighway (*): Cash flow view =n | EER(
Cash flow view Kingshighway | «
Responsible person: version 57372018 13:32 Planner:
2018 2013 2020
Mar  |Apr |May  [Jun Jul | Aug Sep  |Oct [Mow Cec  [Jan [Feb  [Mar Apr | May Jun  [Jul | Aug Sep  [Oet [ Mo ez [Jan Feb  |Mar [2or  [May  [Jun  |Jul Aug  [S=p  |Dot N
B 0 2 R e e e e e e e T v o D e R ) TR ) R R A S G 1 E E DB E E B ED R R R R e e ) e e e e e [ e Y R e R T NS DS EE O EEEEE R T S T S shetzRatzRadape ek abagapadabada pat4padap
51 800 000 51 800 000
49 800 000 49 800 000
47 a00 000 47 a00 000
45 800 000 : 45 800 000
43 800 000 43 800 000
41 800 000 41 800 000
39 800 000 39 800 000
37 800 000 37 800 000
35 800 000 35 800 000
33 800 000 : 33 800 000
31 800 000 31 800 000
29 800 000 29 800 000
27 a00 000 o 27 a00 000
25 600 000 LE : " 25 600 000
23 800 000 " I 23 800 000
21800 000 21 800 000
19 800 000 19 800 000
17 800 000 17 800 000
15 800 000 15 800 000
13 800 000 : 13 800 000
11 800 000 11 800 000
9 800 000 " 9 800 000
7800 000 " 7800 000
5 800 000 5 800 000
3 800 000 -_ 3 800 000
SRR SURRARARH NRNRRRT VR A) A NRURNNRNRARRERURINRNEURSRNTTRRNY SNRANANMRORRE R
—200000 . =200 000
: L] L
Settings. .. B income: target M Income: current [ Expenses: target [ Expenses: current [l Cash Flow: target I Cash Flow: current
Contral mode
Schedule Planner v&6.0.80.817 "’I
* o]




5D Bottom-up: Resource Histogram

ooyl | -
[' Jome s * Resource Histogram allows using
o historical actualized data to trend
T resource quantities, resource
B hours, quantities and cost In the
 pr— Sigqggsb future.
i |
» Resource Histogram allows us to
determine the potential risks of
<< Previous || Mext == I OK Cancel

resource or quantity over or
underage



5D Bottom-up: Resource Histogram

Number of
hours
needed by
week

m Kingshighway (*): Resource histogram view

Curve line: Accumulative number of hours

E=N(EER =54
Resource histogram view / Curtainwall Install / Kingshighway | «
Responsible person: version 5372018 13:53 Planner:
_ _ _ Total
[Aug 3ep oot [Now Dec Jan |Fzb [ Wear Apr [ May Jun Jul [ Aug 3ep [t [ N Cec Jan Feb Mar
25| 30|30 | 32|33 [ 24 [25[ 35|37 | 28|25 |40 |41 (42 |43 |44 | 45| 45|47 [4B|45 | 50|51 |82(1 (2 (2 [4 |5 |8 |7 (B8 [5 (1010|0213 | 14156 (1617|158 | 19| 20|21 | 22|23 | 24| 25|25 | 2T |28 (25| 30| 31 | 32|33 |34 [25[ 236 [ 37| 38|35 |40 |41 (42|43 |44 |45 |45 | 4T | 48|45 | 50|51 | 52|17 |2 g |7 10111213
7 number of

44 7 1716

42 7 1638 hou s

40 1560

38 1452

36 = 1404

34 1326

32 1248

30 1170

28 1092 @
~ 3
T 26 1n14§
[
T =]
z 24 936 o
= =
= 22 050 =
5 =
5 T
3 20 780 5
T 18 702 B

16 624

14 546

12 468

10 330

g 2

6 234

4 156

2 78

A
Settings... M Histogram: Target [l Summaly graph: Target [l Histogram: Current [l Summany graph: Current [l Histogram: Forecast [l Summany graph: Forecast

Control mods
Schedule Planner v&.0. 80617 -
4 k



5D Bottom-up: Risks

Risks

Starting Risk
Duration Risk
Resource Beginning Risk

Resource Come Back Delay

a »~ W b F

Production Factor Risk

Risk management includes planning continuous work, using buffers
and being proactive to prevent delays



5D Bottom-up: Risk Simulation

Risk Simulation Is used to validate the reliability of a
schedule and to optimize the schedule to find the optimal
trade offs between cost and time under conditions of

uncertainty

 Monte Carlo Risk Simulation is a tool to model and identify problem in the

schedule

* Results can be used to alert the GC to make proactive decisions

* Monte Carlo Risk Simulation provides a probability calculation to access each

of the 5 risk categories



5D Bottom-up: Risk Simulation
Monte Carlo Risk Simulation: How to assign risk levels (variabilities) to tasks (variables)

Bl ingshighway: Risk levels (o= | =]
Hierarchy Mame =tart of schedule task =chedule task duration (%) Beginning risk Come-back delay Production factor distribution Dependencies -
+1 *TASK S Zero LT Zero 1000 G0 00 Zero LTI Zero T 00D m
-2 DRILLED PIERS & RETENTION Intermediate -5{M0 Intermediate 310150 0020 0720040 Intermediate 0.7TMM.3
-2.1 DRILLED PIERS & RETENTION Intermediate -S4010 Intermediate &0/M100M150 /0420 0720040 Intermediate 0.7M1M1.3
2.1.1 Foundation intermediate -50590 intermediate 80/700/750 o020 o20/40 intermediate 0.7/11.3
-3 CAPS /! GB'S /WALLS Intermediate -5MN10 Intermediate S0MM100/150 0020 0r20/40 High 0.5M1M1.5 -(F5)
-3.1 CAPS / GB'S / WALLS Intermediate -s010 Intermediate &0/M100M150 0020 0/20/40 High 0.5MM1.5
3.1.1 Foundsation intermediale -20M0 itermediate S07004750 o720 02040 High 3.5171.5
3.1.2 LEVEL 1 intermediale -310M0 intermediate 501005750 o720 020440 High 0.5171.5
-4 FLOOR CONSTRUCTION High 100015 90100120 Intermediate 20/40 0r20/40 Intermediate 0.7MM.3 -{F5)
-4.1 FLOOR CONSTRUCTION High 1040815 90100120 Intermediate 0/20/40 0720040 Intermediate 0.7M1M1.3
411 Foundation High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
41.2 LEVEL 1 High -T100415 07005720 intermediate 020440 020440 intermediate 07173
4123 LEVEL 1.5 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
414 LEVEL 2 High -10/0/15 0100120 nfermediate | G20/40 02040 intermediate | 0.7A/1.3 |
415 LEVEL 3 High -100715 8057004720 infermediate 0/20/40 O/20/40 intermediate 0.7/11.3
41.6 LEVEL 4 High -T100415 07005720 intermediate 020440 02040 intermediate 0713
41.7 LEVEL 5 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
418 LEVEL & High -10/°0415 S0.700/720 infermediate 0/20/40 0/20/40 intermediate 0.7/11.3
41.9 LEVEL 7 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
41.10 LEVEL & High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.11 LEVEL S High -T100415 07005720 intermediate 020440 02040 intermediate 0713
4112 LEVEL 10 High 100515 90470051720 Infermediate 0720440 072040 intermediate 0.771/1.3
4.1.13 LEVEL 11 High 100515 04700120 Infermediate 0720440 20:40 Infermediate 0.7/11.3
4114 LEVEL 12 High 1040515 S0/700/720 infermediate 0720440 072040 intermediate 0.77171.3
4115 Level 13 High -100/15 S0-700/120 infermediate 0/20/40 O/20/40 intermediate 0.7/11.3
4.1.16 Level 14 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
4117 Level 15 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
41.18 Leve! 16 High -T004735 207005720 intermediats 020440 02040 intermediate 07173
4119 Level 17 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.20 Level 18 High -T100415 07005720 intermediate 020440 02040 intermediate 0713
4.1.21 Level 19 High -100715 8057004720 infermediate 0/20/40 O/20/40 intermediate 0.7/11.3
4.1.22 Leve!l 20 High -T100415 07005720 intermediate 020440 02040 intermediate 0713
4123 Level 21 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
4124 Level 22 High -10/°0415 S0.700/720 infermediate 0/20/40 0/20/40 intermediate 0.7/11.3
4.1.25 Level 23 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
4126 Level 24 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.27 Level 25 High -T100415 07005720 intermediate 020440 02040 intermediate 0713
4128 Level 26 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.29 Level 27 High -T100415 07005720 intermediate 020440 02040 intermediate 0713
4.1.30 Level 28 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
4.1.31 Level 29 High -100/15 S0-700/120 infermediate 0/20/40 O/20/40 intermediate 0.7/11.3
4132 Level 30 High -T00775 07005720 intermediate 020440 020440 intermediate 07173
4133 Level 31 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.34 Level 32 High -T004735 207005720 intermediats 020440 02040 intermediate 07173
4135 Level 33 High -10/0415 8057004720 infermediate 0/20/40 o20/40 intermediate 0.7/11.3
4.1.36 Level 34 Hiah -100/15 S0.700/720 infermediate 0/20/40 0/20/40 intermediate 0.7/11.3 ;I

Settings | v Show distributions Show schedule task risks |




5D Bottom-up: Risk Simulation

[ et
4] 41

terations: |EIE times

Calculste resuts for: |
MiIE.E-tDnE| Foundation | LEVWEL 1 | LEVEL 1.5| LE‘-.-"EL2| LEVEL E|n| LE‘-.-"EL4| LEVEL 5| LEVEL &

1| End point [ 4 4 [ ¥ L4 A L4
2 L] [] L] ] ] ] ] O | -t N

J | 3] P
Delete row | Simulator settings | ‘ Simulate I Cancel ‘ /
L | - Y AN

Define lterations

3096
Install curtainwall

Percentage of risk that
location can occur




5D Bottom-up: Risk Simulation _Temporal Distribution

Verticals: Probability of completion at a specific day
Curve: Probability of completion before a specific day (accumulatively)

m Kingshighway (*): Temporal distribution = || [=] ]| E3
Simulation ||I‘ﬁngshighwa}r ﬂ
Kingshighway, 1000 iterations Kingshighway
Responsible person ! version 5/ 32018 14:30 Planner !
Project’'s Completion date: deadline 12/30/2020, expected 2/5/2021, earliest 7/29/2020, latest 1/20/2022, on time 39% likelihood.
- 100"
=
L]
o
8=l
2
o 90%
80%
0%
60%
/ 50%
’ il - i 40%
30%
20%
g [ | |||||||||||||IIEI
. |Aug [sep J Feb M [Apr May [Jun [Jul Aug Sep [Oct Now De-
2020 2021
Control mode
Schedule Planner v6.0.80.617

Conclusion: Very Risky. Need to introduce buffer to optimize schedule



5D Bottom-up: Risks

Actions:

* We use the probability values to assess the schedules areas of most risks
* By using this data we can determine how we can use our optimization tools

* We can add buffer, change resource amounts, make tasks ASAP, combine tasks and split
tasks



5D Bottom-up: Logistics-Procurement Tasks: Bill of Quantities

Questions

Why do we plan logistics?

When to deliver materials?

How many deliveries are required?

Time and resources needed for receiving and hauling?
What is the lead time before production can start?

What are procurement tasks?

A procurement task iIs composed of the organization of materials or subcontractor work packages that
are able to be ordered from a supplier. The following must be finished before a task can commence:

Design

Planning accurate task schedule
Document and Call for tender
Bid evaluation

Contract

Deliver order




5D Bottom-up: Logistics-Procurement Tasks: Bill of Quantities

n Kingshighway (*): Bill of quantities

Target bill of quantities _ @ Structure/method view Cost type
L Procurement 1 ¢ Resource view Lt
Hierarchy Approveq Code Hame CQuantity | Unit Cost type| 5/ units. 3 social costs: | Consumpt Man hours Resources
+1 ] Procurement task1 0 34 852 342
-2 L] cCWw CW Procurement 147.75 19 585 004 1326
2.1 O C-AGM_Gla Glass 1176439 SQFT 150 17 647 339 0 0. 1176
22 O K-AGNM_Gla Glass 14905.11 SQFT 130 1 937 665 0 0. 145
3 ] De=sign Cha Procurement task 4 0 0 0
-4 ] Piers Piers Procurement o260 2731007 o42
4.1 ] A1020130- Round Pier 2fg.15 CUuyYD o650 155 766 0 0.1111 31
42 ] A1020130-1 Round Pier — — — — — - -
43 0  A1020130~ Round Pier Editing procurement (Total monitored quantity: 132534 5Q FT) - -- ’ G . ¢ P u I I th e p rocureme ﬂt
44 [0  A1020130- Round Pier — '
4.3 H A1020130-1 Round Fier General I Quantity data Events | Dependencies I Dliary I taS kS to SC h e d u I e d
456 ] A1020130-1 Round Pier
47 ] 410201301 Bound Pier Hierarchy Name Delay (weeks) symbol Target starting date Actual starting date Hesponsible person . o B
48 ] A1020430-1 Round Pier 1 Planning needed 3 Eﬂ Week 22015 =no selection=> aCtIVItI eS
- 2 Call for tenders 3 =] Week 32019 <no selection=
1 [1  B10-Concre Rectangular 3 Tender 3 & Week 8/2019 <no selection=
2 - 510-Concre Rectangular 4 Contract 3 E Week 11/2015 =no selection= -
; B Coimmmoos | | » Calculate durations for
4 ] B10-Concre Rectangular =) Delivery order j 3 = Week 142015 <no selection=
5 H B10-Concre Rectangular . -
8 [] B10-Concre Rectangular \] USt I n TI me De I |Ve ry
7 H B10-Concre Rectangular
3 H B10-Concre Rectangular
g H B10-Concre Rectangular
10 ] B10-Concre Rectangular
11 ] B10-Concre Rectangular
12 ] B10-Concre Rectangular
13 ] B10-Concre Rectangular
14 ] B10-Concre Rectangular
15 ] B10-Concre Rectangular
16 ] B10-Concre Rectangular
17 ] B10-Concre Rectangular
18 ] B10-Concre Rectangular
19 ] B10-Concre Rectangular
20 [ B10-Concre Rectangular << ok and previous ok and next == | ..,.l OK I Cancel
21 O B10-Concre Rectangular
2 O B10-Concre Rectangular :
23 O B10-Concre Rectangular 12.7 cCUuYD 300 3811 0 0.3333 4
24 O B10-Concre Rectangular 10675 CUYD 300 32 025 0 0.3333 36
25 ] B10-Concre Rectangular 528 CU YD 300 2785 0 03333 3
Total hours in the schedules = 2209 (27.8%) Free hours = 5723 (72 2%)  Total hours = 7932
Boll Method Costs = & 22 350 862 (51.8%) Free costs =820 800 318 (48.2%) Total costs =543 151 131
Create procurement task I View methods View resources Create procurement tazks | Find | Fowe to Summantask




5D Bottom-up: Logistics-Procurement Tasks: Bill of Quantities

Drag and drop icons to suit the schedules as required to be completed

B Kingshighway (*): Gantt view B S
antt view / Procurement schedule Kingshighway
Responsible person: version 57372018 15:04 Planner:
Hierarchy | Code Name Start Target cost Cost Respons ;I 2007 |2ine | 2013 2020
forecast perso Dec |Jan [Feb [Magl [Apr  [May [Jun  [Jul  JAwg [Sep [Dot |Mow [Dec [Jan |Feb |Mar JApr  [May  |Jun [Jul [Aug [Sep [Oot [Mow [Dec |Jan [Feb [Mar A
EEEAEE i o e e ] I naas = EE L EEEEEETRaa A== EE i e el el el e g ER R EEEEECEEEETE=A |
18 -2 Procurement taski  6/22/2018 34 852 34 852 & IFNEEES m
19 | -2.1 {A1M0° Pile Cap 4231 4231
20 2.1.1 A10101 Pile Cap: Foundation E2272018 2720 2720 FED:DILI_
21 2.1.2 A10101 Pile Cap: LEVEL 1 &a2m8e 1311 1311
22 | 22 A1010° Pile Cap 4 955 4 955 | |
25 | +2.3 A1010° Pile Cap 609 609 [::'I:'I:'I:'I:ﬁj
27 | #24 A1010° Pile Cap 5553 5553
30 | #2.5 A1010° Pile Cap 4 836 4 836 ﬁ
33 | +26 A1010° Pile Cap 9120 9120
35 | +27 A1010° Pile Cap 1700 1700 [::'l:'l:'l:'l:ﬁj
38 | +2.8 A1010° Pile Cap 3778 3778 | |
M | 3 Desigr Procurement task 4 3/19/2018 ':E| H | [ﬂﬂ oy | T
42 |4 CW  CW Procurement 41222019 19585004 19 585 004 Bl &l g B = ——
43 | -4.1 C-AGM Glass 17 647 330 17 647 339 L a
44 41.1 C-AGN Glesss: LEVEL T 4222019 379 093 379083 ]
45 41.2 C-AGh Glass LEVEL & 42672019 449 298 449 298 ]
4& 41.3 C-AGh Glass: LEVEL 9 522m9 501 620 501 820 C O
47 414 C-AGN Glazsr LEVEL 10 5829 E£84 299 684 299 O
48 41.5 C-AGN Glazs LEVEL 11 572089 E70 838 E70 838 . C
49 416 C-AGN Glazs LEVEL 12 5282M89 443 301 443 31 [ C
a0 41.7 C-AGN Glassr Level 13 G429 43€ 989 496 389 L
31 41.8 C-AGN Glassr Level 14 £:11°2019 541 804 541 o4 |
52 41.9 C-AGN Slassr Level 15 EA19°2019 722 468 722 468 |
53 4110 CAGN Gilsss Leve! 16 E272019 452 799 452 789 O
54 4111 CAGN Gils=s Lavel 17 Tr42mae 49E 999 496 999 O
5] 4112 C-AGN Glass level 18 7A22019 E78 702 E75 702 d
S& 4113 C-AGk Glass Llevel 19 7222019 99 744 £95 744 [
a7 4114 C-AGN Glass level 20 7302019 449 110 445 110 L
58 4115 C-AGN Gla=s level 21 SE2M9 496 975 496 975 d
59 4116 C-AGN Glass level 22 812219 541 786 541 78& [
&0 4117 C-AGN Glass level 23 8302019 722 462 722 462 C
&1 4118 C-AGN Glass: Lovel 24 812019 452 799 452 789 L
g2 4118 C-AGN Glass: Level 25 892019 43€ 939 496 599 — U
63 41.20 CAGN Glass: Level 26 10412019 E7E8 702 E78 702 L]
£4 41.21 CAGN Glass Level 27 105172079 713523 713 523 [:|
5] 41.22 CAGh Glass Level 28 10/282019 453 981 453 881 ]
1 41.23 C-AGN Glass level 29 11572019 499 081 499 081 O
E7 41.24 C-AGN Glass level 30 1171972019 543 290 543 230 C
£8 41.25 C-AGN Glass level 31 112972019 587 437 587 437 ]
£9 4126 C-AGN Gla=s level 32 127772019 757 022 7a7 022 |:|:|

—rr & A AT Ea . Fat | e e | meea A7y AF AT ASAN P faltaleby] P r ol aBe el

-
_pl—l Flanning needed a Call for tenders Cgl Tender Contract  [= Deliveny onder

Cesign mode
Schedule Planner v8.0.80.817

<] C

* Procurement milestones are used to identify time considerations to begin a task
* VSP pulls milestones to the commencement of the task




4D & 5D integration

Location Based Schedule Manager facilitates categorizing takeoffs, estimates and scheduling based on 3D locations.

Cost Planner sets up estimates with formulas under Source Qty by mapping TOls from Takeoff Manager.

Task Manager lays out tasks by mapping cost assemblies and components (labor, material, and equipment) from Cost Planner.
Task Groups allows to create 4D animations by mapping the tasks from Task Manager.

Schedule Planner defines task sequence with Network View, Flowline View and Gantt View.

'.\f ,E{ | 3 show i Diviie 2 {l.o $-H‘ a;; J E \» % J
5 E Add ¥+ Undivige kg =4 o
Layout E Assion || Import  Export Disable Default Show
D Presets ~ 39 Activate "[* Markup Values 1arkip - v CostRanges (| Mode || Alternatives
iew Contr .,‘.v,'ﬁj out Presets ‘Add-Ons &1 "‘;-fm— | "A{.‘-. rt/Export Cost Ranges | Mod ternatives
iew T =
G | E
ar
(<] 2| 10102045 CCHHS _1.17.2017 1.00 1.000
e 47472017 | @ E [ [
- 000 CCHHS 11.4.2016 0.00 1.000) |
] od Description 0.00 1.000
g -~ [sussTRucTu RE 0.00 1.000
o] 0 FOUNDATIONS 0.00 1.000
o] 030 SLAB ON GRADE 0.00 1.000
A1030. SLAB ON GRADE 0.00 1.000
E [~ A1030. SLAB ON GRADE 0.00 1,000
o] = A1030. loor: 5" Slab-on-Ground | GROUND SLAB 4553515 1,000
| [ orm Reinforce /Pour 48,535.18 1,000
o] ~ A1030. loor: Architectural Siab 6" | GROUND SLA! 111.23 1.000
] [ o013 Form/Reinforce Pour 11.23 1,000
o] 1010 STANDARD FOUNDATIONS 0.00 1.000
o] A1010.40 WALL FOUNDATIONS 0.00 1.000
[~ A1010.10.21 CAST-IN-PLACE CONCRE 0.00 1.000
E A Basic W CASTIN-PLACE 665.64) 1.000
] [ ooo4.1 Erect forms and install 685.64 0.050
| | ooos.2 Forms and waterproofing 685.64) 1,000
o] Basic W CAST-IN-PLACE CONCRET! 52.67 1.000
B | ooo4.1 Erect forms and install 2.67 0.050
] | 00042 ‘orms and waterproofing 2.67| 1,000
o] Basic Wall: Conct rb | CAST-IN-PLACE CONCRETE 11 1.000
| oo04.1 Erect forms and install 0.050
= [ 000000 Forms and waterproofing 1.000
o] -Basic Wi rb | CAST-IN-PLACE CONCRETE 54, 1.000
|| | 00041 Erect forms and install 54, 0.050
] | o004.2 Forms and waterproofing 54 1.000
o] -Basic Wall: Existing - A1010.10.21-Basic Wall: 1.000
B [ oot Erect forms and install 2 0.050
] | 00042 Forms and waterproofing 12 1.000
20 SPECIAL FOUNDATIONS .00 1.000
E 20 DRIVEN PILES 00| 1,000
o] 20130-P46132 DRIVEN PILES 00| 1,000
. 00 Excavate pile caps 1.000
] 00 Anchor pile caps 1.000
] 00! Sheet piing 00 1,000
o] 020130-P421120 DRIVEN PILES 00 1.000
] 000 Excavate pie caps 00 1.000
= ® Anchor e caps o0 . . . . . . .
00 Sheet piling
= = = 5D integration (Animation on left side and Cost Planner on right side
I [ooor T [Exavae pile caps 00 00
1]
- See attached video for animation
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S10-+5S Hollow Syuctural Secton-Coluen: HSSISXX L2
810-Rod Harger: 1" ROD

810 Vide Fange Colmvy: W 140120

| |9104HSS Holow Syuctral Secton-Coluamn: HESAA 14
| |[810-_TT_Plate_Columrx 18° X 4,57 SOUD BAR
B10-_TT_Plate_Columr: §° X 4,57 SOUD BAR

B 10455 +ollow Sructural Secton-Column: NS5 12X 1212
510465 +ollow Syuctural Sechon-Column: HSSEXEX 1/2
o 810-Concrete Rectangular Colmn2: Encasement 24249
8104V Whde Flange -Column: W 14132

s 4 A | B | C D E F | G H, I JooK L 0M

Willis Tower 5.3.2017

~No>

-

5 |BEAM_RECTANGULAR 2,880.44

B10-_TT_Tapered_Plate: 27" x 4.5 - 6" x 4.5™ SOLID BAR TAPERED
Length 2141371867 feet and inches
Weight 27.24 Tons
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B10-_TT_Tapered Plate_30: 30" x 4.5" - 6" X 4.5" SOLID BAR TAPERED

Length 215-1 9/16" feet and inches
Weight 30.31 Tons

810-W Wde Flange: WEX 10

510-W Wide Flarge: W11

810455 Holow Structral Section: HSSOXIX LR
810-4H55-Holow Structural Section: HSS 1EX10X 12

810455 Hollow Strucral Secton: HSS 1SN 12

B 10+55 Holow Structral Secton: HSS20X 12X5/8
810-_TT #ate Grder: 8G

810-W-Wide Flange: WAN277

B10-W-Wide Fange: W24X117

510-ate: 16" x 2.5° SOUID BAR

810-W-Wide Flange: W21X301

8 10-WT-Structural Tee: WT12X52
S10-WT-Structursl Tee: WTIXT73

810-W-Wide Fange: W3XX130

B510-W-Wide Flange: WXIN211

810465 Holow Structral Section: MSSSXSXY/ 16

810155 -Hollow Struchural Section: MSS2(1-1/X 1S

B10-W-Wide Flange: W1900

B10-W-Wide Mange: WIExS7?

810-W Wide Plange: W35

810-W-Wide Range: W15u68

§10-W-Wide Fange: WHX431
810-Contrete Rectanguiar Bean: Encased Deam2

$10-Pate; 277 x 4.5 SOLID BAR

$10-Pate: 673" SOUID BAR

810-Pate: 15" x 45" SOUID BAR

810- T _Tapered Pate_30: 30" x 4,57 -6°X 4.5 SOUID BAR TAPERED
S10-_TT Tapered Mate: 277 x 4.5 - 6" x 4.5 SOUID BAR TAPERED
S10Pate: " x 45"

B10-_TT-Plate Girder: BG

Length 45’ feet and inches
Weight 5.11 Tons

B10-_TT-Plate Girder: PG 1

Length 417-6" feet and inches
Weight 90.42 Tons

Blolamlullalololwluleo!RIBIR Llw

B10-_TT-Plate Girder: PG 2

Length 105 feet and inches

Weight 27.89 Tons
B10-_TT-Plate Girder: PG 3

Length 60-4 15/16" feet and inches

Weight B8.05 Tons
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B10-W-Wide Mange-Column: WISK132
B1000#00r: 3 14" LWC over 3° Verco N
~[21010110-Wall Foundation: Bearing Footng - 340" x 1-3°
B1010Fioor: %" Mat Foundaton
D1000#0r: 3 LWC over 2.5" Verco N
81000 #oor: 5" LWC over 3" Verco N 2
B1010F%00r: 4 14" LWC over 3" Verco i 2
| B1010#i00r: § 1/4° NWT over 2° Metal Deck
Foor: Genenc 3

11010 ¥%0r: 12° Concrete $0G
B1010-Flcor: § 14°NWT over 3° Metal Deck
81010 #oor: 8.5 Concrete

B1010#%0r: 3.25° Concrete

D1010Floor: 6° Conorete

81010F%00: 2 1/2° LWC over J* Yerco

| T

|
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B10-_TT-Plate Girder: PG 4

Length 2000 feet and inches
Weight £8.29 Tons

B10-Concrete-Rectangular Beam: Encased Beam1

Length Tr-41/2° feet and inches
Weight 88.72 Tons
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B10-Concrete-Rectangular Beam: Encased Beam2

—

Length 463'-1/16" feet and inches
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Rhino Model imported to VICO

ransform  Tools

imension

File Edit View Curve nalyze ~Render

Command: Export
Command: B
Standard ' CPlanes ' SetView ' Display ' Select ' Viewport Layout ' Visibility ' Transform ' Curve Tools ' Surface Tools ' Solid Tools | Mesh Tools ' Render Tools ' Drafting ' New in V5 &

FPECR BOWESI%H 99 S HIFISBIFTAG

|© Properties | @ Layers | Kl Display | @lHelp &
DhXavdTYRPO

| Mulions Continuous

| GLASS

@ Defautt
<> Defaut nsert t & View Mana Add-ins ! stel ) Featured Ap

| Name Material Linetype Print Wicth
| Foorplates ol | Continuous 4> Default
| CURVED S0LID @ f B @ /Defauk_VRay_Mat... Continuous <> Defaut .
scallops o] Cortinuous € Default -I:I- Architecture
P
Q
Q

| PARKING SCREEN
| Property Line

9
@ Continuous
Q

Continuous <> Defaut
L Continuous @ Defautt
Q Continuous <> Default - - =
Rhino converting to CAD
Organize v New folder
= o 7 t Kingshighway * +
7t Favorites =
L VicoR60 - - .
I Desktop 5 F"":fclda [—][Custom View][Realistic]
& Downloads
P & Recent Places i | Wellbridge Modeling_Centene
i i) S ! | LendLease Contract 8.21.2015 RE File folder
Lo .’[ ”l”'l l u"‘\ / %3 Dropbox B 25
“”M’” Il i § ShareFile Willis 8.21.2017 i
ii,,:ﬁ,‘:‘y‘u il s File folder ks 1010
(=== 9 Libraries j P 1010
B pocsiniits Willis May 2017
Divias File folder
usic
S Pictures Ly WillisV Drive 6.26.2017 E
Videos L!‘} File folder B
File name: -
Save as type: i wg) - Praject Number
[F] Save Geometry Only Project Name
[F] Save Textures Kingshighway
. Hide Folders Save Saved in
C:h\Users'gongl'Desktop'Kingshighway ifc

FINAL parallelogram glazing view | Back | FINAL parallelogram glazing view2 | Top | 4 ‘
[¥] End [7] Near [¥] Point ] Mid [] Cen [ int [7] Pep [7] Tan [7] Quad [7] Knot [7] Vertex () Project () Disable Drawing Files I IFC Structure Description
3'7 Kingshighway Building

'J Linked to Selected [] Auta Zoom \‘
0 Uninked to Selected [ Auto Reveal “ el
onjoff

Opticns... H Rezource and Assignment..

ocument Controller 0 | ModelRegister & 3D

»

Project Setup Name

CAD converting to IFC and
then IFC Importing to VICO &

View Dashboard

Define Settings
Edit Tags &8 10102590-A-BLDG_V1 | 10102590-A-BLD0|

Import from Excel

Compare & Update

Model Management @
Model Register

Document Management 3

Document Control

Reports B
Create Reports

[5-] - _AECIFCEXPORT

-2.8837E+03, 58'-5 3/4", 0"-0" | MODEL | {]

Select All

Reset Al Filters

VICO

Save New




Rhino Model Converted to VICO

Total curtainwall area on ==

tower is 121,805 sqft.

Use formula to define
guantities as desired

Bay_west_40-8_Curtan Wl 1906984

:SGA_Typ_Bay_west_40-8_Curtan Wall: 1306381

 Bay_west_408_Curton Woll: 1806580

|SGATyp_Bay_west_108.¢ : west_40-8_Curtan Wal: 1806930

[SGA_Typ_Bay_west_408.¢ west_40-8_Curtan Wal: 1906927

SGA_Typ X % 408_Curtan Wal: 1806926

e SGA_Typ_Bay_west_40-8

5GA_Typ_Bay.)

SGA_Typ_Bay_y

pall| SGA_Typ._Bay_west_%0-8_C : 40°8_Curtan Viok: 1806516

5GA_Typ B3y

|5GA_Typ_Bay_west_10-8_Curtan WakiSGA. 40-8_Curtan Wall: 1806512

|SGATyp_Bay_west_30-8_Curtan WakiSGA. 40-8_Curtan Wal: 1204613

SGA_Typ_Bay_west_%0-8_Curtan Wsk:SGA_Typ_§ _30-8_Curtan Wal: 1704555

[SGA_Typ_Bay_west_30-8_Curtan Walk:SGA_Typ_ _408_Curtan Wak: 1696071

5
5_%06_Curtain Wak: 1807216

SGA_Typ_Bay_C-WS_40-8_Curtan WalkSGA_Typ_Bay_C-WS_40-8_Curtan Wal: 1806992

Ea_m_ 8oy _C-WS_¥0-8_Curtan Wak:SGA_Typ_Bay_

5GA_Typ_Bay_C-W$_0-6 ¢

_CWS_30-8_Curtan Walk 1806938

5GA_Typ_Bay_C-WS_30-8_Curtan Walk:SGA Typ_Bay_C-WS_308_Curtan Wak: 1806914

|SGA_Typ_Bay_C-WS_30-8_Curtan Wal:SGA_Typ_Bay_C-WS_30-8_Curtan Wal: 1806524

8ay. 408 Curtan Wall: 1704621

 Cortan Wak: 169604

SGA_Typ_Bay_CWs 385  Curton Wak: 1696027

SGA_Typ_Bay_C4W5_385. ¢ _Curtan Wal: 1693242

|SGA_Typ_Bay_C-WS_40-8_Curtan Wal:SGA_Typ_Bay X
[SGA_Typ_Bay_CAVS_388.¢ 7 5.
r
88
E

_Curtan Walk 1645342

_Curtan Wal: 1806519

Lormula Editor

@ @& K

Assocated Location System:

SGA_Typ_Bay_west_Curtain Walk:SGA_Typ_Bay_west_Curtain Walk1300345
SGA_Typ_Bay_west_Metal Panel:SGA_Typ_Bay_west_Metal Panek1300346
SGA_Typ_Bay_west_Metal Panel:SGA_Typ_Bay_west_Metal Panek1300347
SGA_Typ_Bay_west_Curtain WalkSGA_Typ_Bay_west_Curtain Walk1300348
SGA_Typ_Bay_west_Curtain WalkSGA_Typ_Bay_west_Curtain Walk1629978
SGA_Typ_Bay_C-W1_38-8_Curtain WalkSGA_Typ_Bay_C-W1_38-8_Curtain Walk:1630025
SGA_Typ_Bay_C-W1_38-8_Metal Panel:5GA_Typ_Bay_C-W1_38-8_Metal Panel:1631655
SGA_Typ_Bay_C-C_38-8_Curtain WalkSGA_Typ_Bay_C-C_38-8_Curtain Walk1633121
SGA_Typ_Bay_C-B_38-8_Curtain WalkSGA_Typ_Bay_C-B_38-8_Curtain Walk1634578
SGA_Typ_Bay_C-W5_38-8_Curtain WalkSGA_Typ_Bay_C-W5_38-8_Curtain Wall:1645342
SGA_Typ_Bay_C-H_38-8_Curtain WalkSGA_Typ_Bay_C-H_38-8_Curtain Wall:1649325
SGA_Typ_Bay_C-J_38-8_Curtain WalkSGA_Typ_Bay_C-1_38-8_Curtain Wall:1649326
SGA_Typ_Bay_C-C_38-8_Metal Panel:SGA_Typ_Bay_C-C_38-8_Metal Panek1659128

B S | Quantity

= [ Project

18,983.87

7

Enter formula

Preview

(5GA_Typ_Bay_west_40-8_Curtain Wal:53GA_Typ_Bay_west_40-8_Curtain
Wall: 1807208.Edge Surface Area- SGA_Typ_Bay_west_40-8_Curtain
Wall:5GA_Typ_Bay_west_40-8 Curtain Wall: 1307208 Two_Edge_Surface™(
SGA_Typ_Bay_west_40-8_Curtain Wal:SGA_Typ_Bay_west_40-8_Curtain
Wall: 1807208. Count-1)}/2 <

((SGA_Typ_Bay_west_40-8_Cur
Wall: 1807208.Edge Surface Area
Wall:5GA_Typ_Bay_west_40-3_(
(SGA_Typ_Bay_west_40-8_Cur

if Wall:sGA_Typ_Bay_west_40-8_Curtain

GA_Typ_Bay_west_40-8_Curtain
in Wall: 1307208, Two_Edge_Surface™

iffWal:SGA_Typ_Bay_west_40-8_Curtain
00}))/2.000000000000)

Curtainwall Modules

(wouoden) sappado

P aNeRRY  BULRl

Type: Roof

121,804.68

Curtainwall SQFT on Tower

« SGA_Typ_Bay west_Curtain Wall:SGA_Typ_Bay_west_Curtain Wall

* SGA_Typ_Bay west 40-8 Curtain Wall:SGA_Typ Bay west_40-8 Curtain Wall

» SGA_Typ_Bay C-W5_40-8_Curtain Wall:SGA_Typ_Bay C-W5 40-8 Curtain Wall
» SGA_Typ_Bay C-W1_40-8_Curtain Wall:SGA_Typ_Bay C-W1_40-8_Curtain Wall
s SGA_Typ_Bay C-W1 38-8 Curtain Wall:SGA_Typ_Bay C-W1 38-8 Curtain Wall
» SGA_Typ_Bay C-J_40-8_Curtain Wall:SGA_Typ_Bay_C-J_40-8 Curtain Wall

« SGA_Typ_Bay C-J_38-8 Curtain Wall:SGA_Typ_Bay_C-)_38-8 Curtain Wall

« SGA_Typ_Bay C-H_40-8_Curtain WallSGA Typ Bay C-H_40-8_Curtain Wall

» SGA_Typ_Bay C-H_38-8_Curtain Wall:SGA_Typ_Bay_C-H_38-8_Curtain Wall

« SGA_Typ_Bay_C-C_40-8_Curtain WallSGA_Typ_Bay_C-C_40-8_Curtain Wall

s SGA_Typ_Bay C-C_38-8 Curtain WallSGA_Typ Bay C-C_38-8 Curtain Wall

s SGA_Typ_Bay_C-B_40-8_Curtain WallSGA_Typ_Bay_C-B_40-8_Curtain Wall



Reporting

Zurich North America HQ BI010. 10.23-W16K26

Count .00 il
CL_A\YCO Length 14159 318" feet and inches
THE ART & SCIERCE OF BUILDNRG Wekzht 1?'2['”

= B 100, 10.27-WIEX1 19
R : o L Count 44.00 CoL
Length 132§ feet and inches
EEEEE T’1.33_

- Construction grade quantities

Version1 -13100_ZNA-5-SC-VDC :-‘"ﬂ“ :ﬁ' feet and inches

T 510101023 w180
BEAM_PROFIL ED :,2“—“ Tons Court 201300 ot
O T e Leret G5 5 feetuni ncre
20510 1055 IR
Courit T2.00 = . 10 23-W1EKSS
Length 1145 feet and inches Count T8.00 coumt
O C O I l C rete Weight 12.75 RS Length 21843 7/8" fect ondinches
00, 10.23-H55 18XEX T 14 Weight s6.13 IS
rit 00 23 1 EXEE
. ' Length 165  festand inches Count 299.00 count
' Weight .M Length BTGO-1 3/8"  foet and inches
o Falrttions s s
uuuuu 32.00 courk Bribid. 123 WEIXSD

Lepgth ~ FHY festandinches Court 40600 p—

Count 17.00 cownt
Length S5 A" feal and fnches

Welght 336 [ Lengh 1170411 3/4"  festand inches
chi

= =
O I I I I I S I I e S SO 1023w 2N 14 Weight 1?115
Eount 431.00 court
-3 fes=t and inches

» Comparison report
o Unified models database —

E 1010.10.23-H5512X6X5/16

o Quantity reporting - R

Length 1145" feetandinches

o Associated cost reporting Weight TR @ oo
o Visual verification

* Quantity push to estimating platform



Customizing Report ltems
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Report Designer

0ol Box
tandard Controls
i} Eontsr
A Labe
V] chedkBox
Al richText
|  Picture Box
L] Pane
P Table
N\, lne
) soape
(ANl Bar Code
38| 2pCode
allj et
(%) Gauge
| Sparkine
|=| PwotGnd
Sub-Report
Bl  Table Of Contents
Ld] Page Info
v« Page Ereak
Cross-band Line
Cross-band Box

©

1]

G I

v [;] Detal
= Ne Renort - *T akeoff fams”®
¥ i Detail Report skeoff item

v = GroupHeader!

ES

i
i
i
i
i
i
i
i
i
i

[Type] @ g
v g] Detasll
[Name] Q
v 3' DetasiReportl - "Takeoff lems TakeOffQuantities” B ni
v | Detail2 s of ression Editor
Nafl  [calculatedField2{) [calculatedeeldﬂ!. T = R 1S
v & GroupFooter] . v * 485 / 2000,
Gf{[TOIType] == 'COLUMN_PROFILED' And
‘ 27 * 485 [ 2000,
v [ DetailReport_OpeningUnitLength - Takeoff items Elements” If([TOIType] == 'BEAM_RECTANGULAR' And
= st * 27 * 485 / 2000,
v % ReportHeader ﬁf([TOI"I’ype] mi LSOO :
Length per Unit Avg( [Quanﬁﬁes.SlvalueToFeg ([LocationValues.Locaton_0]) * 27 * 485 /

v E] Detanl 3

v E_] DetarlReport? - “Takeoff tems Elements (Juanttes

v g] Detaeld

Length per Unit

Avg( [SivalueToFeet]d

f - . . — or ) .
~ l_j_] DetadlReport_ OpemngUrnitwidth - “Takeoff items Elements

v 3 ReportHeader 2

v ;g Detarld

v |3 DetailReportd - “Takeoff ltems. Elements Quantibes®

3 ;_Eg Detasl7

v :,] Detad Report_OpeningUnitHesght - “Takecff ltems Elements”

v 3 ReportHeader

Width per Unit Avg_(_ng_anﬁties.SlvalueToFeg |
Height per Unit Avg( [Quanﬁtles.SlvalueToFe@

v Q] Detanl®

v _ﬂ_l Detas Report3 - "Takeoff lems Elements Quanbibes”

v 5 Details

+||=(|X||=11%] | 6] | |=|##]l<
| Functions (a)
ators o—
o =
Constants Acos()
Parameters AddDays(, )
AddHours(, )
AddMiliSeconds(, )
AddMinutes(, )
AddMonths(, )
AddSeconds(, )
| AddTicks(, )
AddTimeSpan(, )
L)

> @ L]

+ 3 AlTagvalues

+f’“‘3 Elements

+-[T5] TagNames

4T3 TagValues

{75 TakeOffQuantities

i 453 AlLocationsNames
+-53 Allocationsvabues
+-[55 LocationNames
+-[55 LocationValues
T
-[7] caladatedField 10

i f] caladatedField11
L[ 7] caladatedField12
(7] caladatedrield2

i+ 7] caladatedField3

t[ 7] caladatedrieldd
(7] caladatedrields
(1] caladatedrield7
+[ 7] caladatedrields
(7] caladatedFieldd
i~{ ] MappedToCostPlan
++{3E] Name

~[3E] QtyNotes

+{3b] QtyType

+[35] TOIType

~[35] UnitDescription

i {3b] UnitDescriptionAbbr
+f TakeOffQuantityTotals

(3] Code

i-[3] TOINotes
.
{ab) Type

"[53] WarningType
k11 WorkPackages

P4

Propesty Grid
label2 Label

] By Report Explorer 3 Feld List

FilterString Editor

[ v

Cr 2

. [TOI Type] Equals COLUMN_RECTANGULAR * ¢

------ [Mame] Equals Height .+
------ [Mame] Equals Met Volume -+ £

‘... [Name] Equals Vertical Surface Area /*

- [TOI Type] Equals DOOR. .~ 3
-~ [Mame] Equals Count .~

...... And ©

- [TOI Type] Equals ROOF .+

------ [Mame] Equals Top Surface Area

&

‘... [Name] Equals Edge Perimeter .*

. [TOI Type] Equals SLAB *

------ [Mame] Equals Met Volume .~

------ [Mame] Equals Count .~ 3
------ [Mame] Egquals Hole Count 3

- [TOI Type] Equals WALL *

------ [Mame] Equals Net Reference Side Surface Area " €

------ [Mame] Equals Met Top Surface Area .* &

------ [Mame] Equals Hole Surface Area ©

------ [Mame] Equals Piece Length .~

------ [Mame] Equals Met Volume -+ £

- [Mame] Equals Reference Side Opening Surface Area . )

- [TOI Type] Equals WINDOW * £
-~ [Mame] Equals Count .~

...... And ©
- [TOI Type] Equals BEAM_RECTANGULAR .*

------ [Mame] Equals Length *
b [Mame] Equals Met Volume .~

- [TOI Type] Equals CURTAIM_WALL .

------ [Mame] Equals Length *
-.... [Name] Equals Net Volume *

>

- [Mame] Equals Met Reference Side Surface Area . )
...... And ©
- [TOI Type] Equals BEAM_PROFILED .* ¢

. [TOI Type] Equals COLUMN_PROFILED .* &

L oK

J [ cancel




Scheduling & Estimating Platform Integration

 Ability to create Master assemblies
* No more corrupted Excel Formulas
» Estimates according to industry standards
o Masterformat 95, 2004
oUniformat 2010
 Historical Cost modeling
» Support for the unlimited WBS and Locations
* P6 development
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