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GOAL for VDC at DPR e companies by 2030

MISSION STATEMENT:

Virtual Design & Construction (VDC)
|s focused on integrating the use

of the building information model (BIM) to improve our everyday
processes for project delivery... beyond design coordination.

DPR Construction is working to fully implement VDC on our
projects to help our teams deliver projects more efficiently, in
order to provide more predictable results to our clients while
elevating the job satisfaction of our teams.



VDC vs BIM

Virtual Design & Construction is about using the BIM to improve the
building process through a visual medium.

VDC is more than just having a BIM model, it’s about combining
people, process and tools to better execute work.

@ toy, _n_-ﬁ- &

TECHNOLOGY PEOPLE PROCESS METRICS



VDC Self Perform Work Process

From Design to Production

= Defining scope of Self Perform Work

®  Model coordination

B Vconstruct assists with SPW scope
model creation

= Creating production drawings

= Production drawings are given a
unigue name or number that is used
to identify, quantify and track the
scopes through the entire process.

= QCreview

= Approved production set

Design group
provides job

information for
build

Project team
reviews scope
for
prefabrication

Project team
reviews
fabrication
drawings

Issued for
production



Modular Spooling Process.pdf

Richmond Project

$600M

24 MONTHS
107MI OF STRUT* ~
157K FITTINGS

450K BOLTS

28,289 LF OF FRAMING
930,453 SF OF DRYWALL
622 DOORS




Project Expectations
How we measure success

10:11AM Thu Jan 17

Inventory  Properties

* Prefabrication
* Order setup
* |nventory Tracking

e Supplier Issues log

* High level visuals

* Production Tracking

« Status Tracking




Prefabrication
Benefits of this approach

* Reduced coordination with other trades
* Early installation/reduced schedule risk

* Comprehensive and complete execution of
design using jigs

* Consistent quality control using
standardized methods and practices

* Increased on-site efficiency

* Reduced manpower




Overhead Unistrut Structure
Prefabrication Cycle R s

Production Design

* VDC

* Production

* Manufacturing

* |nstall




Overhead Unistrut Grid
Coordinating the Strut

Creating Parts * Shipments
Material list * Field install
Prefabrication

Jigs




Unistrut Module

TYP-Alsle
ITEM | ITEM QTY PART NUMBER DESCRIPTION T APPEARANCE
1 18 [1Zox3 readed Rod [Defa
62 |A-306 Hole. 90" Fiting Steel Galvanized
2 |A3262 Hole Double Comer Conn Steel Galvanized
6 |as27-2 Hole Double Wing Gonn vanized
602 |ANSIB18.2.1-1/213 UNC-0.75 _|Hex Cap Sarew ished
34 |ANSIB1822-1/2-13 Hex Nuts (Inch Series) Hex Nut ished
B 2 |B605 [Four Hole Splice Clevis Ivanized
9 34 [F-201 1/2 Square Washer
10 2 F-204-4 4 Hole Connecting Plate Ivanizes
11 8 F-207 3 Hole Swivel Plate Ivanize
4 - ole, Flat Angle Plate Ivanize
13 = ole, T Plate Fitting Ivanize
4 = ole Comner Gonn Plats Ivanizes
13 - ole Cross Plate
B 1 =217 Hole, T Flat Plate Fitting
7 132 % 20° Ga Strut-
8 H-132 x 4'-5 1/2" 12 Ga Strut -
H-132 x 8- 7/8" 2 Ga Strut - Solid
[H-132-A x 11'-10 3/8" 3ack to Back Strut - Solid | |
FA32Ax 20 ack to Back Strut - Sold [
132-A x 3-8 5/8" 3ack to Back Strut - Sol | —
14 132-A X 55 ack to Back Strut - Sol I |
132-A x 710 3/8" ack lo Back Strut - Sol 1
-132-A x 9- 718" to Back Strut - Sol O 1
-132-ACA3 x 55" PCS Welded BK to BK 12Ga Strut Solid ]
-132-08 x 117 1/8" Ga Strut - Slottex
2 -132-05 x 210 578" a Sirut - Slotie:
-132-08S x. a Strut - Slotte |
-132-08 x  Strut - Slotte
-132-05 x a Strut - Slotte:
H-132-05 x a Strut - Slolte:
H-132-0SA x 117 1/8" ck to Back Strut - Slotted
34 602 |N-803 /2-13 Nut-No Spring
F205 Hole Splice Plate
HC-208-3 Hole Hinge Connector
A3260 Hale Triple Wing Conn
H-132A x 3 10-3/8" ack to Back Strut - Solid
H-132 x 3 10-3/8" 2 Ga Strut - Solid |
H-132% 35" 2 Ga Strut - Solid |

T
DPR




Cut Optimization

Waste Reduction

Used Gy: 2762
Unused Ghy: 59435
Layout Gy 42
* Cut Optimization LR S —
Uncut Part: o
H H Stock ID Stock LenggﬂMa'ler Layout Ho.|Cut Parts Offcut Lengiﬂutilizatiun %h|Cost
O Identlfy|ng Waste 5 20 H-132 - O] 435 e 32 1 100]  §22.00
4 o0 H-132-A] 134 12 1 100]  $56.20
1 20 H132 | 178 1 1 100] 32200
1 20 H-132 4 2 2 100[  $22.00
2 22 H-132-4] 2 ] 3 9976]  $56.20
© ReSU Its s 20 H132-0f 4 a3 21 1m 2853 32200
4 o0 H-132-A] 14 13 1[1 58" 99.32]  $56.20
4 20 H132-A 1 14 4]z 9917  $56.20
T 20 H-132-0] 30 a1 2[3 18" 987 %5620
4 20 H-132-4] 18 15 2[5 12" 96.54] 35620
B 22 H-132-&] 70 El 4[4 95 45| $168.54
1 o0 H-132 3 3 4[a" 98.33]  $22.00
5 20 H-132 - 0] 160 34 s[4 1M 95.23]  $22.00
5 20 H-132-0f 104 35 4[5 34" 97 6| $22.00 ildi
1 20 H-132 6 4 4[8" a7s|  $22.00 Bulldmg 1 MDF A
4 20 H-132-&] 15 16 4[7 51" 9 52|  $56.20
4 o0 H-13z-a] 4 18 3[a 18" 9661  $56.20 Stock Info Page: 1D_2
& 12 H-132-0] 218 42 1[4 7" 9661  $13.20 Qty: 2
4 20 H-132-4] 2 17 sla1is" 9661  $56.20 Length: 200
4 20 H-132-4] 62 18 HETY 96.56]  $56.20 Cost: $44.00
5 20 H-132-0f 1 36 HEETY 9554]  $22.00 at.
5 o0 H-13z-0f 4 a7 2[10 18" 9578] $22.00 Usage. ;{" B2.71
5 20 H132-0] 48 38 311 56" 9516 $22.00 Waste, % 17.29
2 F HA32-4] & 0 EIEN 94 74| $55.20 Offcut Length: 3'5 1/2*
1 20 H13z | 140 3 s[17E 9484  $22.00 Material Type: H-132
5 20 H-132-0] & 38 B[1'2 14" 94 06| $22.00
2 22 H-13z-&] & 1 af1'a" 93.94]  $96.20
4 20 H-132 - A] 228 20 313 8m 93.43]  356.20 Cuts Info
4 20 H-132-4] 28 21 211" 9245]  §56.20
- ; - Cut No. 1 2 3 4
4 M 0 T | R (£ sl wennl  CONO o eise mave 1zaTE 66
4 o0 H-13z-&] & 23 1]2 3m" 8969]  $96.20
4 20 H-132-A 11 24 1]z 7E 5964  $56.20
1 20 H-132 | 265 7 222 14" 2906]  $22.00 Qty: 2
4 20 Hi3z-A 4 25 2[27 34" a677|  $56.20 :
4 20 H-132 - ] 260 26 AEEE a641] 39620 B R R B e
4 o0 H-13z-a] 2 a7 FIERTd G474] $96.20 MDF - 15 MDF - 15 MDF - 15 MDF - 15
4 20 H-132-A] 17 28 23218 G411  $56.20
4 20 H-132-2] 1 29 232 14" 5406]  $56.20
4 20 H-132-A &3 30 33238 a401]  $56.20
1 200 H-132 15 8 3[33" 53375  §2200 Stock ID Part ID Length  Location
5 20 H13z-of 1 40 s[gr1m" 639] $22.00 1 MDF - 15 4'1 5/8"
1 MDF - 15 4'15/8"  4'1 5/8"
Uilization, %: 94.98 j MDF - 15 4'15/8" & 3 114"
% . " . -
Total Cost:  §101,885.00 1 MDF-15 471 51 124708




Overhead Unistrut Layout (OVERALL)

| 1 1 1 | 1 1
| L e Ao — el Jom ] E—— /D PR Unistrut and Madule Schedule-1D1
i i i i i .
é\': i i i?:'\f: i ié:d,n = Item # | Count | Type [ Comments |Element Length
3 : : a%s it
2 | | [Tag 4 4 | oo g
o ;&asp B poo o™ oo ook oo ) o.0.0 0.0, to.000 oBno. 46  |Aisle
8: }fj,o%wggéme _q%’:;,%%?j&::ra‘?:i%;%; }@‘éﬁz_ 6 |Aisle Protected
I;TT : g ' o 2 |Asle Protected L
3 ! ! !*Tf. I !LTL ) 2 |Assle Protected R
O—-—-— Wr T T L N 1 B i 2 E v 2 |wal
4 ! ! le's ! f 32 208 |H132A Grid/infil 3-10 3/8"
! ! ! ! ! 50 30 [H132A Grid/Infill 5-10 1/2"
b [ I I ¢ ! [ 53 30 |H132A Gri/Iniil 6-10 3/4"
o S éi‘é_._._[. ______ i %?‘L'_"L_ ..... b SiS _%T'L_ ..... 65 28 |H132A Grid/infil 710 7/8"
.LTJ; i i [ ‘L‘l‘"-' i i J.T* 72 28 |H132A Grid/infil 8 314"
7o 1Ll IJJ; W . b \J 65 16 |H132A Grid/Iniill 811"
e _55_&’%@5:,3:;“558:&?&53 ﬁiﬁi‘f&ﬁﬁ*:& _5:831"&‘;:_ 72 16 [H132A Grid/Infill 9-87/8"
1F‘w v i T “‘f?? 74 8  [H132A Grid/Infill 10'-2"
i;? i i i;? i i J;T 78 16 |H132A Grid/Infill 125"
1 7 i i i 7 i i1 7 101 8 |[H132A Grid/Infill 1710 1/4”
. i i i i i 110 | 28 |H132A Grid/Infil 19410 3/8"
) : % : 5 D : 115 1 |H132A Grid/Iniil 21-10 5/8"
T CP&) d (‘P : ?u ﬂ?&) (Pb 17 1 |H132A Gria/infill 846 5/8"
S e N i S A Y . o 1o 367 1 |A182A Wall Mount 1528
b Tt~y LTy L e T ell 19 1 |H132A Grid/nfil 1529 3/8"
& LR LELNEL MEL LI LA RIINEL LR LAY | 9 31 |H132-08 Grid/infil 101 38"
(e S S e o A sl 22 Z_ |H132-0S Grid/iniil 2506 /4"
{prrmteid ---!---!L---‘L-—i--—‘!---!L—--é-~-!}-—-‘—-—4}---—--—-’— 1 268 |H132-OS Seismic Angle |Bracing 13-0"
o - A uis A - Ag = 5 120 |H132-08 Uplift Bracing 98"
. j n j n i y : n : » j = — 6 | 224 |A132 Grid/Infill 35
Ba 8 LS il = 7 224 |H132 Grid/Iniill 310 3/8"
B i 1T T e it b lFr itk 10 56 |H132 Gri/iniil 41 578"
1";2".,.1 S 5 2...5 giiz.f e il (hie Z;.Fg?;- e Se— 334 1 |H132 Wall Mount 78 1/8"
e TR TR =T =it i et Si S Sil S Sl S =y —— 337 1 |H132 Wall Mount 683 1/2"
:’ ﬁ" > i%' b ;g_ g v $ _g"‘f’ _ia’ = E" g St S 361 1 |H132 Wall Mount 844 172"
g ibiacintic add-aann: dinicisaac dbiainiic indiciaii: Sisdliania e O 20 1 |Ais2 Wall Mount 24210 112"
L e e R e i S 365 1 |Hi32 Wall Mount 2505 7/8"
g ? ? I ?_ [ Bamas ingen ? ' IEC P u— 4 Grand total: 1417
¥ eggol T LIgRSL §8EBL1 T T e
43115 q3ias g ties dudaE: ERSELALE EEOAEHL GEEIUATID GREN, 1L
‘ 1 { ‘ ‘ i > .
e e T e Tt T fa Tt a Tt e ——
= = Py - - - ~ ‘l M




Exterior Stud Panels

Layout, Order, Build T et T

e
I

* Panel creation
e QTO

* Benefits

Roof Area 2E2 QTO

Member ﬂ Total Length ﬂ
Area 2E2 Roof Steel Stud 100 977/ 924'-5"
Grand total: 100 024'-5"
Areq 2E2 Roaf Cold Rolled Steel Bridge 4 4. 93/8" 19'-13/4"
Area 2E2 Roaof Cald Rolled Steel Bridge 2 523 10'-57/8"
Area 2E2 Roof Cold Rolled Steel Bridge 7 5. 43/" 10'-93/8"
Area 2E2 Roof Cold Rolled Steel Bridge 4 5-57/8" 21'-113{a"
Area 2E2 Roof Cold Rolled Steel Bridge 4 g'-117/8" 27'-113/a"
Areq 2E2 Roaf Cald Rolled Steel Bridge 12 757" 80'-111/8"
Areq 2E2 Roaf Cold Rolled Steel Bridge 4 T-aaa 30'-93/4"
Aireg 2E2 Roof Cold Rolled Steel Bridge 4 7117 ' -113/4"
Grand total: 36 243'-1"
Area 282 Roof Steel Stud 4 4.91/2" 19'-2"
Areq 2E2 Roof 5teel 5tud g 5 -g" 44'-0"
Areq 2E2 Roof 5teel 5tud 4 70" 28'-0"
Areq 282 Roof Steel Stud 12 7" 90'-0"
Ares 2E2 Roof Steel Stud 4 Tonl/ 30" - 10"
Area 2E2 Roof Steel Stud 4 g -0" 32'-0"

Grand total: 36 244" -0"




Exterior Stud Panels (OVERALL)
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Exterior Stud (Panel Sheet)
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Interior Stud Wall Layout

Wall Preparation

* Wall layout drawing
* Rough opening layout

* Quality control
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Interior Stud Wall Penetrations
Box Outs

* Wall Layout Drawing
* Rough Opening Layout

* Quantity Takeoff

QTO for Area 1C

Studs

Sum of Length Type v

Type of Wall ~ Corners Infills  Kings  Cripples Infilles Grand Total
Stud (600) 345 961 1740 243 138 3487
Stud (600s) 1805 10701 188 8435 3013 24161
Grand Total 2150 11663 1928 8698 3210 27648
Tracks

Row labels  ~ Sum of Length

Bottom Track 1284

Header 831

Top Track 1593

Bridge 94

Grand Total 3802



Interior Wall Penetrations (OVERALL)
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Interior Wall Penetrations (Panel sheet)
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Doors Frames & Hardware
Hardware Preinstall

Stocking of material

Build sheet

Quality control




Pretab, Production
Tracking & Quality
Control

Assemble Systems

Analyze, condition, and share model-based building information to improve
preconstruction and construction processes

* Access to BIM * Model-Based Takeoff * Visualize Model data
* Import/Export to excel « Estimating * Organize by Color



iPad Online/Offline

Easy to use interface allows for quick grouping of similar scopes
Setup and filter multiple views to update data based on individual user needs

10:12 AM Thu Jan 17

< Projects

A
Llassemble

10:11AM Thu Jan 17

Properties

Door Install Status

Strut Status

Ceiling Status

Inspection Status

-
Ok toclose -~

Status Comments
Supplier Issue

HRs - Supplier Issues
Supplier Issue 1
Supplier Issue 2
Supplier Issue 3
Supplier Issue 4
Supplier Issue 5

Supplier Issue 6

Go Online OFFLINE




Parameter Creation

GROUPS

- Doors_Frames_Hardware

Door Status Swringing -
Frarne_Status Installed i
* Based on scopes of work
. Door Install Status M
* Properties based on data to be tracked - '
Door Lite Status -
ntainment Panels_HAC Doors Door Murmber 1028274 .
Phase 182 -

Flogr Penthouse -
Hardware Set a1 -

Door Handing FHRA - Right Hand Reverse _

Project Assemble Properties

Active

Wiew All Properties v

Cegree of Swing -

ors_Frames Hardware & v

Claser Type -
i1 Strut_Centainment Panels_HAC Doors & v Auto Operator -
:: Stud Framing_Drywall_Ceiling & v Inspestion_Status_ 7

Slabs 2 -
DT & v

Door Material Hrd- Hollowr hetal v
:: Div 7 Dates & v

Frarme Material -

Schedule Information

:: Power BI

Instance
1 Divd Stud Framing_Drywall_Ceiling




Strut Prefabrication

Order ID

*  Work package breakdown/Scheduling
* Organization of parts for cut optimization

* Tracking the build through Prefab Process
* Packaging/Shipment/Delivery/Install

* Visualizing Percent complete using Power Bl

Order ID Track

@ @ Group by Oreder 1D Track =
~ Name
RyA2-E-001
[2/25/2019
RWwAZ-E-002
037212019
RiviA2-E-003
03/05/2019
RyA2-E-004
03/30/2019
RWAZ2-E-005
037132019

RwA2-E-D06

0471172018

M Columns  § Estimate

Quantity

530
530
403
403
9
319
406
406
330
10
an

Unit
EA
EA
EA
EA
EA
EA
EA
EA
EA
EA

[ Import/Export ~
Projected Start

02/25/2019

032172019

03/05/2019

03/3072019

03/1372019

04/11/2019

@0 Color objects by values of the property:

Strut Status x

(::) Mot Azsigned
. Complete
. Or-Site

. Ordered

@ Faletized

Building 1 MDF A
Stock Info Page: iD_2
aty: 2

Length: 20

Cost: $44.00

Usage, %: 82.71

Waste, % 17.29

Offeut Length: 3'5 172"
MaterialType: H-132

Cuts Info
Cut No. 1 2 3 4
Cutlocation 4'15/8" 831/4" 12478 1661/2"

aty: 2
5N
MDF - 15 MDF - 15 MDF - 15 MDF - 15
Stock ID PartlD  Length Location
1 MDF - 15 4'15/8"
1 MDF - 15 4'15/8" 4'15/8"
1 MDF-16 4'15/8" &314"

1 MDF - 15 4'15/8"



https://app.powerbi.com/groups/867d462d-d6ce-4a94-860c-b3cd6add9d7a/reports/3c385b1d-236f-493b-9fc2-7493c47210b5/ReportSection0321728c56ed56572526

Iraming and Inspection

Current Information

* Track multiple install and status completions
* Track inspections

* Work activity Dates, Issues, Notes

* Generate model based takeoffs

* Visualizing Percent complete using Power Bl

R Sectioning g

@ @ Group by: Wall/Ceiling Tracking

Walls

oF
1 side hung & finished
2 sides hung
2 sides huny & finished
2 sides hung, 1 side finished
Mot Assigned
[ulE]
2 sides hung & finished
2 sides hung, 1 side finished
Framed
Mot Assigned
oH
2 sides hung
2 sides hung & finished
2 sides hung, 1 side finished

Framed

Building 1

Ceilings

[ulE]
1 side hung & finished
2 zides hung & finished

Mot Assigned

161

M Columns 5 Estimate [ Import/Export

Quantity
62,420.90
20,589.27

Fro.nd
491.76
18,276.21
651.93
390.74
19,068.66
17,582.32
§29.93
645.82
10.59
22,762.96
205.15
21,768.80
652.50
136.51
202,077.01
662.00
594 .86
286.00
211.m
97.85

67.15

Unit
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF
SF

()



https://app.powerbi.com/groups/867d462d-d6ce-4a94-860c-b3cd6add9d7a/reports/3c385b1d-236f-493b-9fc2-7493c47210b5/ReportSection0321728c56ed56572526

Door and Hardware Installation i — e )

L ] Benched 49 EA

. - ® DDFD 2 EA

Real Time Solutions e o
L ] Site 83 EA

. . . e Swinging 49 EA

* Barcode scanning to quickly find the door you need 1ea
* Link Excel to assemble to create spreadsheets based on data . o —i
- | [ml%=] . =

* Document, track, and share issues quickly and easily :A W e ollw beta w ea
[ ] Benched 28 EA

* Inventory tracking 73 en

0.01.F.01B d S n EA



https://app.powerbi.com/groups/867d462d-d6ce-4a94-860c-b3cd6add9d7a/reports/3c385b1d-236f-493b-9fc2-7493c47210b5/ReportSection0321728c56ed56572526

Progress & Budget status

()
Power Bl integration

: Framing & Drywall Doors Sealants
* Publish to Power Bl for 9
Completion % and bUdget tracking Framed 1 Sided 2 Sided finished Benched Site Swinging  Compiete | | Head of Wall Base of Wall Head of Wall Base of Wall
LN ON DL N\ O\ O\ >\ £\ ¢
i . 0K 28K 0K 932K 0K 932K 0K 932K ] 2 0 2 0 2 0 2 000K 19K pook 1K 000K 38K 000K 38K
L]
Data man|pU|at|0n 83% 60% 56% 48% 32% 16% 8% 1% 36% 4% 2% 3%
Framing To Date Drywall Hung to Date Door Status to Date Rated Wall to Date Acoustical Wall to Date
. ®Length @Framed @Totzl @1 Sided @2 Sided @ Finished @ Total Doors @Shop @ Benched @Site @3Swinging @Complets Install OLF @Head of Wall @BasecfWall  @LF @Head of Wall @Base of Wal
* Cost & Trend analysis - ™ 2 o
622
2 61K 519K 500
ATK 315 108 o 20K
At Nersnd 201
Query Dependencies M8 cop K K 1K
r=.0
Strut Frames o
Job
Ordered Prefab OnSite  Complete Shop Site Installed 1
[ 56K [ K 0K S 0K 54K 0 s 0 s 0 581 Campus
| S
53% 53% 50% 50% 57% 41% 26%
Strut Status to Date Frame Status to Date

Parts @ Ordered @ Prefab @ Pallztizad @0n-Site @ Completz

: :];ct! Frames @Shop @Site @ Insalled S PW
Work In Place



https://app.powerbi.com/groups/867d462d-d6ce-4a94-860c-b3cd6add9d7a/reports/3c385b1d-236f-493b-9fc2-7493c47210b5/ReportSection0321728c56ed56572526

To everyone for attending

Thank You! /DIP,.JR




