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Synchronizing “Object-based” Costing and
“Activity-based” Actuals
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DPR OFFICES

L7

LOCATIONS

REDWOOQD CITY, CA -

(T = 1,300

FULL-TIME STAFF

SR 1,400

CRAFT EMPLOYEES
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DPR VOLUME

20 years of success

$2,500,000,000

VOLUME REACHES $2

$1.48B

$2,000,000,000

$1,500,000,000

$1,000,000,000

$500,000,000

3@ FASTEST GROWING
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LARGEST CONTRACTOR RECORDABLE 2012 RANK ON FORTUNE'S
IN THE U.S. INCIDENT RATE IN 100 BEST COMPANIES TO
(ENR 2012) 2011 WORK FOR LIST

PERCENT OF ANNUAL
REVENUE FROM REPEAT
CUSTOMERS (LAST 5 YRS.)
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5D VISION - START WITH WHY

A, -What?
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WHAT IS OUR WHY?

“To Inspire breakthrough
performance in delivering projects”
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HIGH PERFORMANCE
TEAMING

Big Timely

Picture Decisions
Clarity

Reliable

Information
Transparency
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BIM ... IT'S BEYOND JUST GEOMETRY

|r'larr|r:

- H-A_Concrete 12° [

+ H-A_Masonry 87 |

+ H-A_Concrete Curb - Roof [

+ -

+ -
—

H-A_5" Concrete Slab
H-A_12" Concrete Roof Slab
H-A_10" Concrete Roof Slab

#; |Count

#; |Edge Length FT-IM

#; |Edge Perimeter FT-IN

#; |Edge Surface Area SQFT

¥ | Gross Volume CuUYD

#; |Hole Count EA

#; |Hole Edge Length FT-IN

#; |Hole Joint Length FT-IM

#; |Hole Perimeter FT-IN

¥ |Hole Surface Area SQFT

¥ | Joint Horizontal Surface Area SQFT

#; | Joint Length FT-IN

#; | Joint Vertical Surface Area SQFT

#; |Met Bottom Surface Area SQFT

#; |Met Top Surface Area SQFT

#: |Met Volume CuUYD

#; |Piece Count EA
- H-A_158" Concrete Roof Slab - 2|
+ H-A_8" Concrete Slab - 1|
+ H-A_16" Concrete Roof Slab - 1|
+ H-A_24" Edge Beam - 1
- Bearing Footing - 48" x 127 - 30

IT’S A VISUAL DATABASE
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BIM THROUGH THE PROJECT LIFECYCLE

Concept

Preconstruction

Construction

Post Completion
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5D VISUALIZATION @HANGE MANAGEMENT

b —an

- R
PROGRAM + ESTIMATE

f FIELD-BIM ACTUALS

BIM - FIELD

SEQUENCE Far
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5D VISUALIZATION

Pours 12/4/09

SOMD/Roof of SEO1-02;PAD9
Machine Room

Pours 11/20/09

BIM - FIELD SEQUENCE

15" Depression
between 8.25-9.2 & Pours 12/4/09
P.1-P.2

Pours 12/1/09

| _I.';" "
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5D VISUALIZATION BIM - FIELD SEQUENCE

Mon, 05 Dec, 2011

Companies
I Herrick Erect
I &1 Mancini Safety Deck
|| Herrick Bolt Weld
Il &7 Mancini Metal Deck

I VEP Insers
- Harris

- DFR Conc Four
[ | DPR Conc Form

7] OPR Drywall
I Eead-Blast

Il CFR Conc Strip
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VDC Processes Drive Integration

Planning Production “
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* Integrating our Estimates and Schedules

( Historical
L Database

Cost
Planning

Schedule

Data
Analysis

Planning

e’

\
Production
Management
J

{

Bid ]

Cost
Controlling

Management J

b[ Accounting ]




- HOCHSCHULE
—_— - KONSTANZ
_——=*  Lake Constance 5D-Conference 2013 Qg v o

APPLIED SCIENCES

CURRENT STATE

Historical Data
L Database Analysis
Cost Schedule Production
Planning Planning Management

Cost
Controlling

Mo ey
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SOCIAL PLANNING WITH SCIENTIFIC SCHEDULING

Future State
Historical Data
LDatabase | | Analysis }
Productivity

2D/3D Cost Schedule Production Cost
Design Planning Planning Management Controlling
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 Duration + Date 5
or

* Productivity +Crew
Does it matter?

- # Crews
‘ by
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CONSISTENT CODING
BASIC DISCIPLINES == |
% e FOUNDATIONS SUPERSTRUCTURE INTERIOR FINISHES

A10 B10 C20

Standard Practice for
Job Productivity Measurement' Uniformat

Level 3

STANDARD FLOOR WALL FINISHES

FOUNDATIONS CONSTRUCTION
A1010 B1010 C2010

WALL COLUMN
FOUNDATIONS FOUNDATIONS
A1010.10 A1010.30

Uniformat

Level 4

03.11.00 03.21.00 03.31.00
Concrete Reinforcement Structural
Forming Bars Concrete

Lg;gﬁt Code Code
(hr/unit) Set Formwork Strip Formwork
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MODEL PROGRESSION

1 LEADERSHIP TEAM

¢

hELL

2. SUPERINTENDENTS & MANAGERS

L

L LSS S EEENEEERER]
LAREARLEER]

4. BUILDING FOREMEN & CREW FOREMEN
3. SUPERINTENDENTS. GENERAL FORENEN & BUILDING FOREMEN

= W

Design Output Production Planning

ftdtssastngtantintins

5, CREW FOREMEN

Woekly Work Plan + Daily Check-in
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Example - C1010_A3A_1hr_35

Stud Depths:
0 = no stud/ lamination

ETRHDARD FARTITION “SERIES™ CONSTRUCTION ASSENELIES 1 = 1-5/8" stud

SERES SHEATAING | FRAMING MEMBERS | SEaTHiG || |25 2/2istud

A VMER | WETALCETD | WAVER | ifz;ssfti:t“d

B | rvefs | WG| s || REEREEEE

L AR | MEWLCSND | mdes | B el
O | LLMER | WETALCSTUD | NN

E

;

ASTM Uni oot 11 far Ba bl Dmenss {1152757)
Lozl | Livd 3

Lot Level £V
ol o i Il o §limns ik & bl it
R T — T wmi— |

LLAERS | METALCSD | weE || (MU Depths: 0 S

| LAYER | METALHATCHAMNEL | MONE || [T = 20" unit x ¢ 7
G| LAV | NONE UMM | 2= 12" unit SEINEA: g
B LAYER | WETALCHSTUD | NONE || |4 = 4% unit |2 f : )| !
| LIAYERS | WETALCHSTUD |UNERFANEL | [@& = Sfunit A z E Z| 0 %
K LLAYER | [IMETALCATIODS | (LWER || 8= 8“unit 0(ug(5|¢ 5 |E ; AR
L | LLWYERS | IMETALCSTUDS | MAVERS || |©-H Stud Depths: f 1EF A i
M| BMKE | M4 | MNE || |2 =2 %" stud EQE@EBIZ#EU;
N2_| CusTom . 4 = 47 stud SR I HEE

6 = 6"stud b Tl T e o luan i
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: f“' @ @ | Up__| ™y addn E IS \J Desaiptions and Consumptions Only || s g: ﬁ @ | ‘\j k! Quantity % Margins || 3 show g Divide | %5 * i
o W Down | 131 Add Ro % & Indude Formula = ¥ Cost 2 Add divide ’

o ‘@ CostRanges || 38 Add & Undivide
Activate Enable R From From TOQ Filter Import Export
- : = '[* Markup Values - =

- Assembly TextWrap || Srowser @ Indude Quantiies Project Reference - " Variance [T] Manage ~ &P Act

05 - Cost Planner FREYS | Cost Planner ] " Project & References Cost Planner & 3D

n Project Setup S fx i1
| E Dash_boar 2 1 Code 4 | Description Source Qty Consumption | UnitUOM | Waste uoM Unit Cos Net Total
e « I BMDACC Ii_Test - JD_Version 01 1.0 1.00000) 1.00000 1.0]- 1,158,771.84| A 1,158,771..
The B [ 0s.00250 Metal Studs and Drywall 1.0 1.00000] - 1.00000| 1.0]- 1,758,771.84| A 1,158,771..|
B B | |- os.09250.0010 Full Height Walls 11,165.2 1.00000] 1.00000| 11,165.2| - 61.61|A 687,902.23
T e a [+ 08.09250.0010.L Frame Full Height Wall - Labor 11,165.2 1.00000] - 1.00000| 11,165.2| - 16.53| A 184,580.27|
e a [+ 08.09250.0010.M1 Frame Full Height Wall - Materials_Generic 11,165.2 1.00000] - 1.00000| 11,165.2| - 1.08)a  12,013.96
e a [+ 08.09250.0010.M2_2 1/2| Frame Full Height Walls 2 1/2" - Material Size 42.9) 1.00000] - 1.00000| 429|LF 517|a 221.41
g [+ 08.09250.0010.M2_3 5/8 | Frame Full Height Walls 3 5/8" - Material_Size 11,054.4 1.00000] - 1.00000| 11,054.4| LF 7.90|a 87,281.44
E Model Management il e |+ 08.09250.0010.M2_6 | Frame Full Height Walls 6" - Material_Size 68.0) 1.00000|- 1.00000| 66.0| LF 13.68/a 929,91
[ = jilll o | [+ 08.09250.0010.M3 Frame Full Height Walls - Material_Fire 1,730.5 1,00000]- 1.00000 1,730.5|- 0.00 0.00
R '3 I+ 08.09250.0011.L1 Hang and Finish Full Height Walls - Labor_Generic 193.261.5 1.00000- 100000  193,261.5|- 1.57|a 303,261.55
E"ﬁmﬁ Pl o| |+ 08.09250.0011.L.2 Hang and Finish Full Height Walls - Labor_2nd Layer 23,957.5 1.00000] - 1.00000| 23,957.6 - 0.94[a 22,487.68
f = gill = | 4 08.09250.0011.M1 Hang and Finish Full Height Walls - Materials_Generic 193,261.5 1.00000] - 1.00000]  193,261.5) 0.37[a  70,700.84
Takeoff Model (o] |+ 08.09250.0011.M2 Hang and Finish Full Height Walls - Material_2nd Layer 23,957.6 1.00000(- 1.00000] 23,957.6( - 0.27(a  6,429.18
SR I | [+ 0s.00250.0020 Shaft Walls 7618 1.00000(- 1.00000] 761.6- 115.42[a  57,909.68
ﬂ‘cm Planring ~ I | [ 05082500030 Chase Walls 111.5 200000/ - 1.00000] 223.0|- 67.71a  15100.87|
e = — I | [* 0s.09250.0040 Partial Height Walls 1,204.2] 1.00000|- 1.00000] 1,204.2|- 46.40(A  55,874.49
Flan Cost g | |+ 0s.00250.0100 Hard Lid Ceilings - Non Rated 9,806.5] 1.00000|- 1.00000] 9,806.5) - 7.11|a  69,762.11
Explore Cost g | |+ 0s.09250.0200 Soffits 4,181.9 100000 - 1.00000/ 4,181.9)- 57.92| A 242,222.46
E Reports & | =
Create Reports
Il |
| |
| |
-
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%8 Quantity ) Margins

$® a2

QDesaipﬁmsaﬂdConswupﬁms&dy!-+'g @ m I g.(

@ Include Formula ## Cost "% CostRanges || °% e U
Activate Enable From From TOQ Filter Impart Export Default
5L ¢ Assembly Text Wrap @ Include Quantiies Project Reference - “, Variance (5] Manage - E 1 Markup Values - - Mode
[ Cost Planner m Cost Planner & 30
Project Setup |

View Dashboard 4 | Description Source Qty Consumption | Unit/UC Waste UoM Unit Cost Met Total
o — « I BMDACC If_Test - JD_Version 01 10 1.00000 1.00000 1.0|- 1,156,771.84(A 1158771,
S B |- 0s.09250 Metal Studs and Drywall 1.0 1.00000/- 1.00000 1.0[- 1,158,771.84| A 1,158,771..)
Sty B | |- os.09250.0010 Full Height Walls 11,165.2 1.00000 1.00000 11,165.2| - 61.61|A 687,902.23
B a = 05.09250.0010.L Frame Full Height Wall - Labor 11,165.2 1.00000/- 1.00000 11,165.2| - 16.53 A 184,580.27]
e B 08-0120-10-2 Layout - Interior Framing 11,165.2) 0,04000(25 1.00000 446 6[HR. 4500  20,087.33]
e o B 08-0130-10-1 Frame Full Height Wall 11,155.2) 0.25000(4 1.00000 27913/HR 40.00( 111,651.85
| _ N 08-0270-10-1 Install Backing - 6" 16GA Flat Strap Metal 11,165.2) 0.02083| 24 1.00000 232.6|HR. 20.000  9,302.33]
E Model Management 2 | B 08-0270-10-2 Install Backing - 8" 16GA Flat Strap Metal 11,185.2) 0,01375[24 1.00000 153.5HR 20.000  6,140.85
f S il | 08-0343-10-1 Deck Closure Plates 0.0 100000/ 24 1.00000 0.0{HR 40.00 0.00
L _MDdE' e | 08-0350-10-1 Track - Install 11,165.2 0.04800(25 1.00000 535.5|HR 20.00 21,437.16
Tamﬁ - | B 08-9399-10-1 Install Z-etal 2,791.3 0.14285)- 1.00000 398.8|HR 40.00( 15950.25
f 'a - 08.09250.0010.M1 Frame Full Height Wall - Materials_Generic 11,165.2 1.00000]- 1.00000 11,165.2| - 1.08a  12,013.95
Takeoff Model B 08-0104-20-39 PAN HEAD TEK FRAMERS 7/16" (D52342) 33.5 1,00000| 1000 1.10000 36.8(BOX 5.80 213.70
& Manage Takeoff | 08-0106-20-168 BACKING 8" 16GA FLAT STRAP 11,165.2 0.33000] - 1.10000 4,053.0|LF 0.76 3,080.25
n P —— A B 08-0106-20-176 BACKING 6" 16GA FLAT STRAP 11,185.7) 0,50000] - 1.10000 6,140 8| LF 101 620226
! i | 08-0106-20-41 SPC - 3/47 SHOT PIN CONCRETE 11.2) 1.00000] 1000 1.10000 12.3BOX 95,00 1,166.76
Plan Cost B 08-0106-20-68 ZMETAL - 1-1/2" x 1-1/2" 20GA 2,791.3 1.00000]- 1.10000 3.070.4/EA 0.44 1,350.99
Explore Cost n = 08.09250.0010.M2_2 1/2 | Frame Full Height Walls 2 1/2" - Material Size 429 1.00000 - 1.00000) 429/ LF 517 A 221.41|
'E_R ep;m — B [ 080182062 5 2505125-33 - STUD 2-1/2° 20 GA 1-1/4" FLANGE 247.3) 1.00000|- 1.10000 492.0|LF 0.45 221.41]
a - 08.09250.0010.M2_3 53 | Frame Full Height Walls 3 5/8" - Material_Size 11,064.4 1.00000|- 1.00000 11,054.4| LF 7.90(a  87,281.44
Create Reports B [ os-0106-20-102 5 3625125-33 - STUD 3-5/8" 20 GA 1-1/4" FLANGE 110,400.3 1.20000|- 1.10000] 145729 1|(F 0,46 67,035.36
—: | ] | 0s-0106-20-103 T362T125-33 - TRACK 3-5/8" 20 GA 1-1/4"LEG /DW 11,054.4 1.30000]- 1.10000 15,807 7| LF 0.45]  7,113.49
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4 Edit task: 08-0130-10-1 - FRAME FULL HEIGHT WALL - FHW (Total monitored guantity: 2791.3 HR, Target production rate: 8.0 HR/shift)
|| TaskPat:  [08-0130-10-1- Frame Full Height We ] Spit.. | Combine. | Copy |
L &: Risks I 7. Manitoring | 8: Cost I 5: BExpense events I 10: Customize I 11: Diary I
J 1: General 2: Resources 3: Dependencies I 4: Quantities | 5: Duration
] Crew composition
1 Code | Name | Quantty | Pf |  Supplier _
1 1 |Dwoz2 FRAMER 1 1 oseecion> [ [
1 = =] Duration: 348 9 shifts
] OW01 - LAYOUT FORMEN
DW02 - FRAMER Update resources from quartities
| DW03 - HANGER
1 DWo4 - TAPER Risks
A “news=
] Consumption
) ltem |Cunsum|:tiun person hou rs.fun'rtd Production rate units/shift Quantity | Cost type
E 0 Frame Full Height Wall 1 a 27913 HR
1 Use dependency order | v| << OK and previous DK and next »> | v| 0K I Cancel
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Task ID : 196356

Label SM INSERTS: 21.1->3 For = Eugene Acosta

Work Breakdown: [ Company Pacific Rim Mechanical Contracl
Location Breakdown: ] Trade [

Master Schedule ID | fing Master Schedule ID Team TOPS Shell

Description Crew Size 3

Finish * September 24, 2013

Confirm the deliverable

was met W
=

Notes E|

Date From Hote Attachment

LEAN
CONSTRUCTION
INSTITUTE
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When theory fails...Lessons learned

® Transparency & Honesty in Commitments
® Estimate vs. Schedule Level of Granularity
® Actuals quantification

® Disruptions to continuous work flow
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The line between success and failure is rarely ‘the technology
doesn’t work as advertised.” It’s almost always about the
people.

...drives project
PERFORMANCE
optimization
Our

BEHAVIOR efficiency

on the Project... flow

reliability
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Questions & Discussion

Thank You




