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Introductions

Brad Kraus Robert Dowling Yash Lalwani Khushal Gajjar
Project Executive General Superintendent Project Manager Project Manager
DPR Construction DPR Construction DPR Construction MidAtlantic Mechanical
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Agenda

- Problem Statement / The Why
-  TAKT Planning

* Project(s) Overview

- Production Tracking

- MAM Prefabrication

- Lessons Learned

- Continuous Improvement
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Problem Statement

- Complicated & Long Dynamic Schedules

- Project effort and energy optimization

- Right balance of effort on the right things

- Benchmarking production — how reliable is our plan?
- Ever Forward - Lessons Learned
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Schedule/Planning — The Why

- Create the plan with the trades
- Translate our schedule/plan into a story

- The best story in the world is useless if people cannot
understand it

- TAKT planning is an effort to tell that story within one page

© LEAN CONSTRUCTION INSTITUTE W™ orstoming Design and Constrution



25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

PURPOSE & PROCESS OF TAKT

Data
Collection

Fine Zone / Work
balancing definition

Room

Team
agreements

Time

Rough
balancing

Time Time
Disordered Ordered Ordered
Process structure Process structure Process structure

example 1 example 2
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

LEVELS OF TAKT

MAC RO LEVEL Milestones

* Priorization
» Phases
.' « Deadlines

NORM LEVEL ) LASE TAKTPLAN

L 5| 6 Trains and Waggons
Workpackages
Buffer

Taktarea

Takttime

’

/

4

\----'

\_---------------- --------'

MICRO LEVEL DETAILED ANALYSES

+ Worksteps

« Ressources (Material,
Manpower,...)

« Quality

Quelle: Dlouhy 2017, Binninger
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Setting up the project for predictable results
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

MERCK BIOLOGICS DEVELOPMENT CENTER
RAHWAY, NJ

Mixed use — lab and office space
207,000 SF Structure (60,000 SF Footgs

4 Floors 2 Floors — Mixed Lab/Office Us@
Ground Floor — Pilot Plant/GMP Suite & Process Eq '
Mechanical Penthouse .

76% Awarded Design Build Con[ac

Owner - Merck "
EPCM - DPR Construction

Design Partner — Jacobs

Trade Partners — MAM, Forest, DPR SPW, Bonland]




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

VISUAL PLAN FOR SUBSTRUCTURE

Bioloaics Development Center - PileCa e TR
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

VISUAL DASHBOARDS — EXTERIORS TRACKING
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

SOMD & INTERIOR ROUGH ZONE
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

INTERIOR FINISH ZONE & FLOW IDENTIFICATION
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

TAKT PLAN — FINISHES MAIN FLOW ANALYSIS
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

TAKT P LAN |dentifying potential

workless takt areas

r
|

"
e,

I
3 E AT
ElNE .

ia n- :!‘ﬁll’
s o §%ag
BER [ 1s 2@ §9
T*NC I 15 =§o-
ﬁl*!

-I:I

MR b (o |
oREO |
of@o

|

1%1&

e
e e .
2

-I
]

-]
-
|

B @
|

e -

gl @

N
I
ga-CiieEeh

Ea CEETEEEE
BEH | e | (R
il sl L 8

[
Bascuce

-
3

%’I’ll@'ﬂ
¥l |
Be

f%
:

W

E
AL
I B

|
i
|

3|
& e e

INTERIOR FINISH SYMBOL LEGEND

WALL WALL
Lonwar Panslizad L Plumbing Rough Law Voltags Wira "|2: e
stick Built Electrical Wall Rl P = 2 W L
W Dartitions W - vidll h In g ._;H,IE:_::__\_IUI'_‘FI_.

FOREST GHEP

Grill Ragistars Fira Prataction atgl| P ra Connect PPt .. G act 2
Flectrical Liahting m i Gril, agistars & ire Pratactio A e Ing =.I Ibg Fixture P oo ”.L"mcct [0 A T_me act Clg
s Diffusars Sarinkler Heads J 2T AP & Lab i Tile {copy)

DPR DRYWALL DPFR DRYWALL

Ductwiork: Low
Fressurs
DPR DRYWALL FOREST DPR DREYWALL HICHOLSO! CPR DRYWALL NCHOLSON DPFA DRYWALL

Tape, Spackls & Elertr |r.=|| Srefab - N - .. o Woltage Cailing Servine e . s 3 e e b
Ceiling Layn | Euwterior Snnpe 18 CT Chg Grir nrericr Soons
Sand iall F Closing W ' giling Layout = L F:rrl_::,_-;—_.‘ . el terior Scop SR Painter I B - g Grid nteri i

lape & Spackle Frame Diffuser & o=

EROMKIN CFi PRESTIGE FOREST MERCHK JACTES
- T s ] i = Rllired Heating Haol Waler
al Pain - Fleoring and Sase - S nifure - illwark ] W Casework Bl Low Voitage Electrical Devices WP T88 Testand Balance gy oL o molketion List By e cail by nactians
L THDIETRT RS L) L D [ ]

© LEAN CONSTRUCTION INSTITUTE




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

FOLLOWING THE PLAN

Production Trend

@ Mechanical Duct: Duct Floor 2 @ Mechanical Duct: Duct Floor 3

14 362
12,000 p—r—""
10,000 m Stick to the agreed plan
8,000 Trust the process
6,000 Production comparison
4. 000 °
25.22% improvement
2,000 e .
Utilizing TAKT zones
0
20323 ’L 2124723 ITI23 HTi23 4728123 2M923 623 G6l30/23 121123 SM23
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

KEEPING SCORE - OBJECTIVELY

TRADE PROGRESS

Mechanical Duct 94%

| Support
| Flex Duct/ Duct

| Equipment

| UNDEFINED ST i i : —
- | Not Installed TAKT Zone
PROGRESS BY ZOME 0/0 by t ra d e

AREA 31

Weekly update

AREA 3.2

——

AREA 3.4 i
} o ESHAHE: AREA 3.3 : AI/VLTOO|S

AREA 3.4

AREA 351

AREA 352

AREA 3.6

CSR

ELECTRICAL

SHAFT

-
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MidAtlantic Mechanical leading the field

o\ Lean Construction Institute
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

DELIVERING PER TAKT ZONE
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

DELIVERING PER TAKT ZONE

EXAMPLE OF SEQUENCE
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Haee

|
|
" / i
/ "
Ko7,

HORIZONTAL TRADE RACK ONSITE VERTICAL TRADE RACK ONSITE

—
'//{‘ 43 - -
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

BY THE NUMBERS

21,000 HRS @ 7,500 HRS

Typical: 10% Typical: 2-3%
Merck BDC: 23% Merck BDC: 6%

OFFSITE HOURS VDC HOURS

_——,
\0, © LEAN CONSTRUCTION INSTITUTE
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

FIELD VS. PREFAB COMPARISON

Field (Stick Build):

46 Hours Total

Field (Prefab):

Fabrication of Spools — 8 Hours

Installation of Spools — 16 Hours

Efficiency Increase:
52%

‘1 Glycol Unit Tie-In (Spool Drawing)

© LEAN CONSTRUCTION INSTITUTE 23




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Pretab Assembly Facilities

) SEANTLE

OUR STANDARDS

Balance our labor

Mot Construction Under Roof
No Downtime ( 15 Minutes)
MNever Sacrifice Quality

Mo Downtime (15 Minutes)
Mever miss a ship date
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

How can you apply this tomorrow?

* Focus on creating zones and maintaining key trade flow

« Create a plan that works for the project not just one trade

« Leverage BIM Coordination & Model Based Planning/Tracking

« Communicate the plan/story via Visual Schedules

« Translate to TAKT format to analyze overall trade and project flow
* Link between TAKT and P6 at a milestone level

» Define Critical Success Factors, then track and display

« Or ... Start today and also go to the following presentation @ 4:30pm:

» "Transformation: The Journey to Mindset to Solutions to Science”

-
< © LEAN CONSTRUCTION INSTITUTE




Ever Forward...
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Contact Us

Brad Kraus Yash Lalwani

DPR Construction DPR Construction
Bradk@dpr.com yashl@dpr.com
Robert Dowling Khushal Gajjar

DPR Construction MidAtlantic Mechanical
Robert Dowling kh.gajjar@mamnj.com

-
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

VISUAL COMMUNICATIONS
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Bioloaics Development Center- summary View i -2

( PILE FOUNDATION ( PILE CAPS ( GRADE BEAMS ( 506 ) ( SOMD )
Pi

1

Days 100% 100% Days 100%
100% | '2 | o% 100% | %8 | 0% 100% | 85 ||qo, 100% 2% ) oo s

BDC Team Health Summary

## Responses ®Overall Project Health Score
4.27

( STAIRS & MISC. ( BUILDING STEEL ( METAL DECK ( UG - PLUMBING ( UG - ELECTRICAL

# Responses

0

69% Days 100% Days 99% Days
115%| 225 0% 100% | 146 | 0% 100% | 101

K}
Sep 2022 Nov 2022 Jan 2023 Mar 2023 May 2023 Jul 2023 -
EXTERIUR PANELS CURTAIN PANELS RIBBON WINDOWS
PPC
097 0386 ‘ 0.70

97% 86% W oars
Owner: Merck or anyone who fulfills a role for 0% 100%(_ " 37 0% 100% | 14 0% 100%

Merck, including end users

Overall Project Health Score

Total Number of Responses

517

(Blank) Builder: Trade Partner, Fabricator, Prefab, GC Designer: Architect, Engineer, Consultant

Biologics Development Center - Earned Value Analysis Report date: 051023

Sub-Phase Trade Partner Note: The Values are currently only a display Earned Value Total Value

Al Al of scopes tracked in the field via Synchro. $ 'I O . 3 4 M $ ‘I 0 . 3 [‘ M
List of MC Walks This Week Earned Value - Daily
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-
$0.7M
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8/30/23 : Pre-Mech + ICP&ID  Cold Storage Chamber 163-1 R B :N YNy RYY 8 ¥y yYYYYYRNYY
870GMPCTU163-1 F S S A AP S S AT AN B AR T ADSE - &K & S A A I AT FS S A RTINS FTSIEBES S AARTASBD S = F A
C2add8828322:5223034888 858828239228, 9Q038c8d88s82:22Ffc22534

sfadggggsedesscc 803888 poes8oscc o038 EEeEcsssssss5s583¢

EESSSS 20200028005 20038c55555858382808838858383803355c600005555585858553

5555555383 8833833888388888288833883832383588882888889229889988999¢8
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OVERALL TAKT PLAN
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

DETAILED TAKT PLANNING
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Presentation Style Guide

« Make sure guides are turned on. Click “View” on top ribbon then select guides
» Use the Provided Template Layouts and Arial font

* The Font color for text is Grey. Minimum font size = 28.

 Plan to spell out acronyms the first time they are used in your presentation

* Insert an image to each slide

« Keep each bullet at no more than 15 words

* Provide a glossary of acronyms from your presentation in the back

* Make sure to delete any unused slide layouts

© LEAN CONSTRUCTION INSTITUTE




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

lcon Library

* These icons can be used throughout your presentation

& o

™M

@ 4

Plan | Value Do Check Act | Safety Continuous

Generation Improvement
Respect for Removal of Process Optimize the Built
people | Team Waste and Flow Whole Environment
[_ N\ | /
‘ [ =
Tools Resources Training Research Collaboration Emphasis

_——,
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

SIX TENETS OF LEAN CONSTRUCTION

Respect for People tho Whole

Optimize the Whole

Generate Value Continuous RESPECT FOR Generate

1
2
4 PEOPLE
5
6

Eliminate Waste

Focus on Flow

Flow Waste

Continuous Improvement

© LEAN CONSTRUCTION INSTITUTE




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Continuous Improvement

Lean thinking demands a mindset
of continuous improvement. I

This requires an environment
where we can discuss what's not
working well and find fixes.

A
&
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Eight Types of Waste

@Over/Under Production

Excess Inventory
@ Waiting @ Unnecessary Motion

i) Unnecessary Transportation Defects

Over Processing

Unused Creativity of Team Members
(Not listening/Not speaking up)

-
< © LEAN CONSTRUCTION INSTITUTE




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Title Goes Here

. Keep it short Use this text format for
callouts, quotes, stats, or
to draw attention to
important text.

« Keep it focused

+ Keep it concise

Keep it powerful

© LEAN CONSTRUCTION INSTITUTE
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« PLAN WITH TRADE PARTNERS

© LEAN CONSTRUCTION INSTITUTE
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