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Our goals for today:

* Share the Good to Great examples of trade
contractor lean adoption

* Introduce the Field Crew Huddle website
and resources

* Share insights and experience from industry
experts on their journey
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Project - Resources

https://fieldcrewhuddle.leanconstruction.org/
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workers do cut down their need to handle and carry heavy materials. The carts can be easily shifted
between areas to keep them close at hand, and they are wheeled and easily movable - so if they happen
to be in the way of another trade or group, it does not take much time or effort to move them.

Organization of material storage and visual management

They organize and store typical or prefabricated parts, such as Unistrut cut to typical lengths. This helps
the materials to be sorted at their shop facility in a more organized manner and ease the delivery process
to the sites.

Their job boxes are usually organized, which are combined with visual management technique. Different
parts are sorted under categories, making the finding process much easier for the installer.

They also establish a “Grab and Go” kits for the installation process on the job site. Under this strategy,
all necessary tools and small parts for a specific electrical task, such as running %” conduit, will be sorted
in a kit so that workers on a given task can grab the corresponding kit and have all the necessary items.

Trello as a virtual Kanban board: The shop uses the Trello
board to manage the day-to-day production. The prefab shop
receives orders through email and posts them to the Trello

board so that the people engaged in the process can see what
parts have been done, what parts are currently being
assembled with specific dates. They also include pictures,
drawings, and any other data related to each prefabricated
part in the Trello platform to have complete info on each part.
The board further serves as institutional memory with past

examples of prefab requests, examples, and scopes.

Leicht, R. M., Messner, J. |, and Asadian, E. (2021). A case study in lean construction: Rosendin Electric.
Case Study No. 01, Architectural Engineering, The Pennsylvania State University, Univ. Park, PA.
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Research Process - Case Study Data Collection

Description Casel Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
) Framing & ) _ ) )
Specialty drywall Electrical Concrete Electrical Electrical Electrical MEP
*Location (State) California Arizona Wash, DC Pennsylvania lowa Minnesota lowa

# of Observation

Shop Facility or

Prefab Facility e, 11 ............................ ? ................................ } ................................. ? ................................ .2. 3 ................
eV WS CONAUC O | i,
Higher Management | SR S I - S, T AN
.Lean Director / Coach | o 2, S L e S 0 e L
PM/Field Leaders ol 2, 2 e 2 S T A
.Shop Manager/ Foreman | SO SO L e 0 e L e S S
JSafety Manager o, SN AL S TN L, O e I
JTManager e e L QD L A N
Financial Manager e, N AL S L N, N LA
BIM EXDEIES e e 0 e Do L e L ) -
Project Engineer ) L L e 0 e L, - S
Total # of Interviews 9 8 8 9 9 16 26

* Location of offices visited
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Case Study Process

Observation

ay [

Personnel

Offi Job Sit Shop Facilit
[ ice ob Site(s) op Facility Interviews

I:[::I Capture Short
Videos

Technical Reports & Comparative Analysis between Case Studies
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Deliverable - Case Study

KHS&S
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Case Study Documentation — KHS&S

A Case Study in Lean Construction:
KHS&S

Cose Study 2802

Initial Draft for Comment:  September 20, 2021
Comments Received by: September 24, 2021
Final: September 28, 2021

By Robert Leicht, Elnaz Asadian, and John Messner

Summary:

KHEES has been successful in their de ployment of l=an through a balance of nnsuinE, n'sl:ipfn:d Lnlinins
in l==n funcamentals and core mEthods for fizld DpErstons, with the developmient of 8 1280 culture that
ROt onify empowers, DUt encourages il employess to strive for improvement and innovation. By defining
key lean principles and methods in their Lean House and designing a training curtioulum comeiated to
each of these concepts, they orovide & pilatform to spread their lzan cufture to the entire urEnrl':uh'on.
Umidar this mirdset, their man core vauss, |'m:uuins Comeunicaticn and colaboration, respectior people,
cortiruous imorovement, and I:uuermip. are ambegded in all their divisions and departments, from the
fizid personnel and project manag=ment to IT and Peyroll.

They empioy 2 thoughthul srray of lesn methods in their orgenization by combining them into caily
routines and ongping training. They have embedded several practical concepts, such 2s materisl mapping
ard color-coded weekly work plans, into duirlrhnndlz routines to em sower employees to ok for waste
in their activities. This resufts in transparent procedures for their tasks, better communication of the plans,
and £MpoWErmEnt Of the Workforce. Numenous xamples of these techniques were chcerved in their
office, job site, and production shop fadlty. They do not Emit lean metheds and concepts o their
corstruction processes; rather, the tnl'minE and lean concepts are merzed with the duitlr mctheties of
warious depariments, such as IT.

In zddition to thess strategies, KHS&S is seeking innovetive methods to extend the use of lean gutside of
oo site constraints through efforts such as prefabricetion and modularization. By adopting crestive
solutions, r.||e'|r|:nr\nl:'r\uu:wnusfyI SEAR impr\we'nenu in thair an:ﬁ'.riti::,mnltinﬁ im timie amd cast suuinE: and
B reguction in the workforce.

ELECTRIi= INTERNATIONAL
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Summary

Case Study Documentstion — KHE&S

the simple change they mace into how the job boves doors open; in an earfer version, 2 worker nesded
to stop hiz ooworker to acoess items below, but could not open the door. However, by simaly changing
the arder of closing, there is no longer = need stop ongoing activities to sccess equipment or tols in the
Iorsier portion of the job bow. This empowsrment of workers and wilingness to continue to iterate and
improve was seen extensively throughout the case study visit and interviews.

WASTE REDUCTION

Te Oo Everyihing Betier

KH3E5 Lean House

Balancing intention with training

The core to EHS&S' success appesrs to stem from their ongping dedication to training. notably field
Icnﬂerml'p, in b=an princiokes and & shortlist of core miethods they deploy on m comsistent basis for their
pmj:cu. The tn.l'ninE i dafined into thres Eweek, in a.iEn'nem With thair ‘Laam House® The core or
fundsmental training that is targeted for all employees is their bronze level. The Continuous Improvem ent
Fran |c|P:| &N employee enEuE!:l'n n.-henmru'ns the mu'n'm; process contsins & st of 45 u'a.l'nhEtupt'c;.
tasks, and mastery items each empioyee must complete Defore receiving their bronze certification.
:.ppmxi'natel'f half of thess items are sddressed by :nmplctir\s the sx-moduls courss tru'ninE. snd
saveral further are assessed through their semonstration that they heve mastered the defined methods,
Such 85 Consistency leading stand-up mestings guer a series of observations. The final items for
comipleting their certification are performed through independent resding snd research of a lean topic
that is ko be presented back to the lean trainers or appropriate leadership.

The truim'nsrarim: bronze, in class, consists of s modules, thres with primurynantem :Iei'ar'll snd thras
that urzmmznma:picuﬁon BN raflECion, &5 SuTmsrizes in Taoke 1. rtl':ncltzwnrtrrlrtu mantion that
training is not limited to their in-house personmel. KHEES is willing to share and has extensively presented
on what they hawve found in years of their lean journey with others, demonstrating their commitment: to
brondly expanding the wse of kzen for the benefit of the entine construction industry.
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o Weekly work pion mops: KHEES' field supervizion and
(e 100 pnrtil:ipﬂ.ne in pul pnnm'ns SESTiOn, weekly
work plans, weekly work plan maps. and progress
maps with the General Contractor and affected MEPs
‘to discuss slequem:ins. milastones, snd safety. Even in
the absence of GC or trads invohemient, they
routinely engaze their crews in these efforts tr\muEf'\
their daily huddies.

o Stand-up bosrds/mestings: Caily huddies or stand-up
mestings ane conduct=d each moming before work
begins to track the progress and sctivity of each worker or crew. In aodition, using & standsrd work
agenda, there s time spent discussing each group's production goal, identifying any current or
expect=d constraints, ss well as ey safety plnminEmrm:irmhﬁics. Eeﬁonewrnp:insup. & 3-minute
|=sn tupfc isusedwhm'lrtu e the smahasis on continwows impnwe-nem,anum:r\e is uduirlr
stretch and flex, 2 well 2s 2 safety dizcussion.

o Moterials mops

Due to the impumnne of maternal hv:ntorlr control, KHS&S uses
materisl maps to control Bnd track material ardering and logistics. This
simple technique heips them track which types of materials have been
delivered to the job site and where they will be installed. It sko
communicates the schedule using color-coding by day and vizually
portrays to the workforcs where matenals will be delivered.

55 —the use of !l;[surt, standardize, set in order, shine, sush.l'nl
was Donsl';bentrlf a.:FIiel:I in the field, shop, and office to or;uniae and
stremmline the uze of materisls, tools, and equipment. KHSES has
developed stendard, but custom job boxes for their carpenters to
improve the ersonomics of field materisl cutting. F
It further offered the organization and stomge of
standard tools. During the obsermtions of a caity |
stand-up meeting, the foreman geee & brief
demonstration with two workers prepanng to do
their work — one with an organized box and one
that was disorganized to demonstrate the impact
on time simply to get their tools and standard
conzumables for starting their daily tasks.

55 - VISUAL WORKPLACE
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Vissal Management — visual management was
npplied in severnl ways across operstions ko suppart simple, efective communication or tracking,
Bundied materials kits at the Production innovation fadlity were mpped with colors to maks it easy
to load only those materials for a given joo.
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Results & Discussion — Lean Principles used to organize results

Observable Capabilities

Principle (Liker,2004)

Culture and Organizational Values
(Company attitude towards production improvement)

Training
(Invest in their people)

Mentoring and Cultivating Field Leader
(Engaging & Empowering)

Standardization
(Standard Tasks/ Assemblies)

Process-based Approach
(Process Mapping)

Visual Management

Access to better tools/equipment/organizing

Systematic Process
(Empowering problem-solving mentality)

Become a learning organization through relentless reflection (hansei) and
continuous improvement (kaizen).

Develop exceptional people and teams who follow the company's
philosophy.

Grow leaders who thoroughly understand the work, live the philosophy,
and teach it to others.

Standardized tasks are the foundation for continuous improvement &
employee empowerment.

Create continuous process flow to bring problems to the surface.

Use visual control, so no problems are hidden.
Use only reliable, thoroughly tested technology that serves people and
processes.

Make decisions slowly by consensus, thoroughly considering all options;
implement decisions rapidly.

Transforming the Built Environmer THE FOUNDATION FOR ELECTRICAL CONSTRUCTION INC.
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Results & Discussion

Implementation Status

Status Mark Explanation
Not Observed O Evidence of afjoptlon was not noted or directly
observed during the case study.

Evidence of the approaches was noted in some

Partially Implemented Y interviews or partially observed — suggesting some
use but not standard across operations.

The approaches were commonly noted in interviews
‘ and/or observed as standard elements in company
operations.

Fully Implemented

<€ Lean Construction Institute [ AGALIEALMA WL oo 2 JRGF PennState ARCHITECTURAL
Vg™ Tensoming e it Evironmen: THE FOUNDATION FOR ELECTRICAL CONSTRUCTION INC. DR College of Engineering ENGINEERING
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Culture and Organizational Values

Common Approaches in Culture and Organizational Values

Approaches A B|(C |[D |E |F G - A—— : .
Hur Core Va{ues

Align continuous improvement :
.8 . . p- - We Care ® We Listen ® We Share * We Innovate * We Excel
principles with organizational values - . e : .

Image courtesy of Rosendin Electric

d
d
d

Adopt continuous improvement
approaches in long-term goals

Create an organizational environment

o
o
that enables continuous improvement @)
o
o

d
d
©O O |
d
d
d

 Embedding lean principles with company core
values allows methods to be easily grounded
in how each firm operates.

Empowering everyone to pursue
continuous improvement

Develop a continuous improvement
culture in all divisions/ departments ‘ ‘

Consider employees as internal
customers 0 00lvu|vo OO

 Empowering their employees to engage in the
O|9 |0 Cl process.

*Note — company order changes for each table to re-order from highest to lowest observed adoption
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Mentoring and Cultivating Field Leaders

Common Approaches in Mentoring and Cultivating Field Leaders

leadership roles

Emphasis on both technical and
leadership training

Approaches A B C |D |E |F G
Empowering people through. - ‘ ‘ ‘ ‘ ol o
guidance, standards, and flexibility
‘ Courses for training field leaders \ O O00I0O|9| 0O
Develop and promote people into - ‘ ‘ ‘ ‘ ‘ v w
©0 0|0 o

Different mentoring programs to
develop leaders and grow coaches

d
d
d
d

*Note — company order changes for each table to re-order from highest to lowest observed adoption

—
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Leadership coming from the field

nnnnnnnnnnn

WASTE REDUCTION

. T‘T/SAFETY\.‘___

Just=In-Time
+Level snd Balance
+ Continuaus Flow
+ Pl il Pais
* Podnt of Lise

Standard Work

Quality Process

= Flrst Bun Srudy
< Evrar Proaling
S MEEp N Simple
= Taki ve. Cycle

Visual Management

Culture

To Do Everything Better

Images courtesy of KHS&S

Mentoring- companies’ culture, processes, methods

and standards
Promote from within

Inclusion of craft

PennState
College of Engineering

Problem Solving
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Standardization

Common Approaches in Standardization

Balancing autonomy and standardization

Approaches A B (C D|E|F|G
The standardization of work

processes ‘ ‘ ‘ ‘ 9|9 9
Reduce variation whenever ‘ ‘ ‘ ‘ ololo
possible

Track, share, and display key
metrics that result from ‘ ‘
production standards and

Image courtesy of Thompson Electric

e Use standard to make work

common work practices

easier
Tactics for standardization
© | °* Transparenc
embody the nature of the work ‘ ‘ ‘ ‘ ‘ ‘ P y
*Note — company order changes for each table to re-order from highest to lowest observed adoption Image courtesy of Rosendin Electric
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Process-based Approach

Common Approaches in Process-based Approach . : :
PP PP Work Packaging -> Takt time on site
Approaches A | B|C|D|EI|F|G
\\ ITakt & Flow Breakout into Areas

Identify and eliminate waste to
support organizational functions

Schedule is created based off 1akl and flové of job. This
broaks out your areas in to manageablo size and the work
packages repeat for sach phase, ex. underground, mugn in,
feader conduit, branch conduit, equipment, wire pull [ temms,
lighting, trim. Every work package is a activity in Ihe

|

; !

Schedule Creation !
f

schedule,

Define processes for performing their i
i mﬁmx:mefﬂ?fﬁﬁ

tasks to bring consistency and clarity.

aum|[m:nHirmrrnmﬂmruﬂyu‘f
el T | (I
b ”r

i
F
;:ummtrmrrirrmmlﬁﬂf ’
/ |I # I

/ %If"l..’f:f
mmmmmrmmurmn,rjjhi[r s L [
J;,w;*
!

Document current processes and
refine them into best practices.
Work packaging is standard across
phases for planning, fabrication,
tracking and reporting.

Measure how effectively new
processes or approaches are relative ‘ ‘ I~ Al - Al= Al </
to the baseline.

uunuummmmmmnr!fr\,‘ffr

dETEETaRN) mmmﬂn ﬂlﬂu 1 "-

@ 0| 0 0o
©@ 0| 0 | O
d
d
d
d

Ololv0v

g L TR

Ty y M
F N-nr
“

Image courtesy of Parons Electric

*Note — company order changes for each table to re-order from highest to lowest observed adoption
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Visual Management

Common Approaches in Visual Management

Approaches A B |C D (E F |G e Raise awareness

Apply VM across operations

to support simple, effective | @ Q| Q| 9| o | O | o = R
communication or tracking. : = e s . Identify problems

* Information sharing

VM is built into the
inventory management ‘ L= ‘ ‘ ‘ L Bl -
system and processes.

Extensive use of color-coding ‘ ‘ i~ Al - - Bl -l -/ Image courtesy of KHS&S

Use VM for information
sharing, such as productivity
reports and project
standards

Use VM for communication
and raising awareness ‘ ‘ 99 O O O

Direct Labor ITD
92% [L2.5%)

9 Q0 0 v 0 9o

Image courtesy of Baker Concrete

*Note — company order changes for each table to re-order from highest to lowest observed adoption
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Better tools & equipment

Ultimate Goal: Making the field

Common Approaches in Access to better tools/equipment .
tasks easier and safer

Approaches A |B |[C |D |E |[F |G

Unbundling of complex methods

to simple and easily understood ‘ ‘ ‘ < O OO
concepts.

Use better tools or equipment to
L= A~
facilitate field operations ‘ ‘ ‘ ‘ ‘

In parallel with standardization,

they match their tools and
equipment with their 00000\ u|o

operations.

Image courtesy of Thompson Electric

Allocate a specific budget for

providing better tools, whichis (o |o|o@|o@|O |0 |0 « Unbundling
separated from the project costs

e Better tools

*Note — company order changes for each table to re-order from highest to lowest observed adoption 1
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Cultivated problem-solving mentality

Common Approaches in Systematic Processes
(Empowering problem-solving mentality)

Approaches A |B [([C |[D |E F G

“vr: Y
Sustaining improvements to FIX What bugs yOU
processes through frequent
reviews and coaching to ensure ‘ ‘ e ‘ 999
they are being implemented. — W
Gathering input from all PARSONS LEAN CULTm:_

Elimination of Waste Through Continuous Improvement

company stakeholders to agree
i 9
upon or refine processes and ‘ ‘ ‘ O O

methods

“Daing it better than we have ever done
before. Parsons is committed to developing
a lean culture built on teamwork, respect
for others, collaboration of ideas, and

continuous improvement.”

T

Fix What Bugs You
Focus on small improvements

and appreciate new ideas for Ol 0Oo|g9 0|0
improvement from the workforce

Ll

Image courtesy of Parsons Electric

*Note — company order changes for each table to re-order from highest to lowest observed adoption 1
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Good to Great

TN
Focus on Continuous Improvement -
Empowering people toward Cl through the
alignment of values, goals, and methods
I
\.\I If..-r
Moﬂvaiion Advice Su %
o e 2w \ / ce"-? ‘ef . . .
?} OACHING & D\,ecﬁon Focus on People - Training extended into Best
- e mentoring and coaching = Bett
oo 45 N
support  © potenti® ﬁﬂf}d
@ Focus on process - using standards and visual
N communication to make work easier
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A Case Study in Lean Construction:
Southland Industries

Capabilities

We provide full lifecycle solutions through one point of contact for design, build, and
maintenance.

Engineering Construction Service Fire Protection
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Locations

» Dulles, VA Q Q

 Laurel, MD

« LasVegas, NV
« Phoenix, AZ
+ Tempe, AZ

- Sacramento, CA w wo

« Union City, CA
«  Walnut Creek, CA

« Portland, OR 9
« Kennewick, WA

« Horsham, PA
« Conshohocken, PA

+ Los Angeles, CA Q
» San Diego, CA Q

» Austin, TX

« Dallas, TX

s Fort Worth, TX

» Houston, TX

* San Antonio, TX
s Waco, TX

o\ Lean Construction Institute ELECTRI E INTERNATIONAL L _ @JRGF PennState ARCHITECTURAL
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UCSF Block 34 Clinical Building in San Francisco, CA Building Info:

« 181,000 SF

* 5 stories

* OSHPD3

e HVAC & PL Scopes

* Design-assist

* All electric

* 13 ORrooms

* 6 double stack AHUs with
run around coils

* 4 heat recovery chillers

* 30,000 linear feet of

ductwork

53,000 linear feet of pipe

=
Lean Construction Institute ELECTRIL= INTERNATIONAL PennState ARCHITECTURAL
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Donation Sketch of support structure Mock-ups built/tested in shop System installation

Schematic System Design Evaluation and mark-ups Shop fabrication and assembly Solar array operational
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* Panels get donated to

UCSF

* Design team strategizes

on how to use them

 Decided on providing

supplemental heating
to domestic and
hydronic hot water
systems.

PennState ARCHITECTURAL
College of Engineering ENGINEERING
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* 45 solar hot water collectors on top of penthouse roof (97' ft above ground level)
* Initial concerns: unsafe location, heavy, specific angle
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Lean Construction Institute

Transforming the Built Environment

Jost On Steel Member, (Beyond),

Add lifting points at
these locations for
pick

ee Side Elevation View.

Solar Panel: U (CR14).
Connection Onto
Channel Strut By Others

Channel Strut: P1000 Solid
Strut Or Equal, Galvanlzed,
At Solar Panel Anchor
Locations.

upsize strut to G channel 3X5  Unistrut 3" Hex Bolt & Nut Or Equal,
Connecting Solar Panel To Strut
Channel, Typ At Mounting Locations.

1" @ A307 Through Bolt With Washers
Post Tvp.
Min 1" Steel Edge Distance,

HSS4xdx

HSS Post Onto
# Structural Steel

A‘::",./
-

1@ Through Bolt To

Angle Typ,

\ L4x4xjx10'4" Long,
Typ.

HSS Post Onto
Structural Steel

add hole to avoid water bu(ld up

ural —/

add angle to avoid sliding panel if

s, Typ.
clips fail

~

SIDE ELEVATION VIEW:

—_Remove base plates and weld
HSS post directly to beam below

< BxxkPlate W (411
Nefson CFL Siids @

v

( Detail Update (10.17.22)

8X6 plate
6" spacing along beam
4" spacing across beam

LB Wy~

1

613"
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i 24/7 EMERGENCY | 100 YEARSSTRONG | ROSENDIN FOUNDATION | FORTRADE PARTNERS | CONTACTUS Q

&R 0 S E N D l N COMPANY WHAT WE DO PORTFOLIO CAREERS COMMUNITY NEWSROOM ¥ CULTURE OF CARE

BUILDING QUALITY.
BUILDING VALUE.
BUILDING PEOPLE."

EXPLORE

We
Listen

our

7N
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C
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Lean at Rosendin
CORE VALUES Alignment with Core Values
o R, Respect for people
p & Continuous improvement

!i(&g}f’rl for All People

Value from your
customer’s paint
of view

Create Flow

Pull Eliminate Waste

~ Continuous Improvemeni
ROSENDIN
ELECTRIC

John R. Gentille Foundation
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Weekly work planning — PLAN your work!

« Empower foremen and crew leads
« Plan labor and tasks in detail at the
aily / weekly levels
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5S — Organize resources to enable craft to be efficient
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Standard work — make tasks consistent to get reliable production

)
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Training to improve workforce and communication
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Insights & Takeaways

Motivation ~ Advice ¢
: Ve, Ty
9 % Coge 7
1o ~ N § 7 T d

COACHING & . pwrect”
MENTORING AN

Focus on
Continuous
Improvement

Focus on
People

Focus on
process

Fundamentals: Plan your work, organize your
tools/materials

Discipline: embed lean thinking into routines and habits
(training)

Start small: Focus on where crews lose time -> moving
materials, collecting tools, finding equipment

Empower Craft: Don’t wait for ‘the boss’ to notice the
problem

Risk ($$9%) is in the field: Everyone should be focused on
enabling craft

Incentives vs penalties: acknowledgment goes a long
way!
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Field Crew Huddle

https://fieldcrewhuddle.leanconstruction.org/

Lean Construction Institute
orming the Built Eavironment
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Greg Stedman Henry Nutt,

Nick Masci LCI TRAD E Perry Thompson

Ton Matt Kittzmiller

Rob icit TASK FORCE

Joe Donarumo Elnaz Asadian

Blake Tormey

Stephanie Roldan
Sean Graystone

I N D U ST RY Thomas Soles, Jr.
Cary Norberg ADVI SO RY Brian Winningham
Henry Nutt, Il G RO U P i ¢ c

H. Glenn Ballard
Sean Mcguire

NEW HORIZONS

& Lean Cunstructmn Institute il
g
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