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“LCI would like to acknowledge and thank David MacKay,
Milestone Lean Consulting, Eric Lusis, Aecon, Lynx Lean
Services and Annmarie Thurnquist, Jacobs for their leadership,
work and collaboration to create this workshop. Learning
opportunities like this exist because people like them engage to
create them.”

-Kristin Hill
LCI, Director Education Programs

© LEAN CONSTRUCTION INSTITUTE 2



5S in Lean Construction
6\ Lean Construction Institute

V Immersive Education Program

LCI Course:
5S in Construction

4 CEU Approved

Continuing
Education

Sign the sign-in sheet for credit
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Understand and be able to identify the 5Ss supported by real project
examples.

Understand how to implement key Lean approaches to support sustaining
5S on a jobsite.
e
Qe
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|dentify areas in your work that would benefit from 5S application.

g

Discover ways to build consensus and support for 5S with your team.
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Rules of Engagement

This is a safe zone )) UseE.L.M.O.

== Everyone has equal status Silence phones
n Speak up and share your ideas :J: Be focused and engaged
(((@ Actively listen to others (\D Stay on time

’_- One conversation at a time @ Have fun!

© LEAN CONSTRUCTION INSTITUTE 5
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Discussion Question

Why do our projects fall victim to the Friday cleanup?

What are challenges do you have with the way our workplaces,
materials, and equipment are organized on site?

© LEAN CONSTRUCTION INSTITUTE 6
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5S Program

Sustain

» Educate

. S - Communicate SORT
Clean it up - Make it Visual + Maintain the . Sort

standards « Eliminate

5S is a series of activities for
eliminating wastes that
cont.rlb.ut.e to errors, defects Standardize
and INjuries. . Simplify

> Omn Set in Order

« Tidy
* Place
* Organize

3S
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5S is Foundational to Lean

5S helps to improve the efficiency of Wbl
work flow by eliminating waste.

The goal of Lean is to build better,
faster, safer, cheaper.

Improvement Value
It may seem counterintuitive, but we PEO PLE
don’t get there by working harder or

faster.

Continuous RESPECT FOR Generate

Focus on Eliminate

We do it by thinking Lean. Flow Waste

© LEAN CONSTRUCTION INSTITUTE 8
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A clean, organized site is a safer site.

A clean, organized workplace lets people focus on their
work.

Productivity A clean organized workplace supports more time getting
things done and less time doing work arounds.

A clean, organized workplace improves predictability.

© LEAN CONSTRUCTION INSTITUTE 9
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‘Just little things
like that... save you
So much time. It is
amazing.”

Efron with KHS&S (Framing
and Drywall)

Roberts Pavilion, Claremont
McKenna Colleges (PCL)
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5S Numbers Game — Round 1 N i Bt o
This sheet represents our current - @%0 30 < % e o N
workplace. o N 2y 3 o v’
Al o q - > g g

& 2 % o Q7 v QO o
Our job during a 20 second shift is Y )703 1 ‘1\‘ \>’ . S 000 d\;) 62
to locate numbers 1 to 49 in 0 0 23 o .
numerical sequence. C 3 k)) 1 7 68

Forexample: 1 2 3
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STOP!
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What was the highest score?
Lowest score?
Are you happy?

Let’'s implement 5S in this area!

We have removed all the numbers
from 50-90 which are not needed.

Let’s try again, 20 seconds, same
rules...

© LEAN CONSTRUCTION INSTITUTE
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STOP!
“ %30 CTL M W
\\\i o <F P s
a - .
o 2 o

I 6% 10 O )
v 0 4 / \©
g 61 ‘2 J g ?\? ‘:)J‘
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What was the highest score? »

Lowest score? Eiminae \ o < Ca %)

Waste T - O\
Are the results better? D e

§
5
b
Let's keep going. \J) 41 ©
\ ) o

We have installed some racking and % 47 N O
organized our numbers with “1” in & O 10 3/ T L
bottom left, “2” above it. ¥ 10 A ‘\6
Let’s try again, 20 seconds, same s 61 2 S %%

rules...

© LEAN CONSTRUCTION INSTITUTE




5S in Lean Construction

6\ Lean Construction Institute
P I ay RO u n d 3 v Immersive Education Program

STOP!
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What is the highest score?
Lowest score?

Shall we keep going?

Reorganize the numbers in a
standard way that makes it easy as
possible.

Let’s try again, ready...

© LEAN CONSTRUCTION INSTITUTE
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Numbers from 1 to 49
2 3 14 | s 6 7 | 8 9 10

11| 2 |5 1415 16 17 18] 19120
21 23 2412526 |27 28| 29 | 30

22
31323334 5 136 | 373839 40
41 42 4311 45 |47 48 49
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Highest score?

Lowest score? Number S from 1 to 49

Something else to consider...

3 04 | s 6 1 8 9 10

s e 15(1@17 1819120
Find the missing numbers 2312412526 |27 28| 29 | 30

Let’s try again, ready... 31323334 s |36 | 37 38|39 40

41 + ‘43 il 45| « 47 48 49

© LEAN CONSTRUCTION INSTITUTE 19
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STOP!
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What were the numbers?

One more time,

but let’s do it the right way.
Ready...
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Numbers from 1 to 49

2 3104 | s

6 7 | 8 10
| = |= » 1516117 18 19|20
21 23 24 25|26 |27 28| » | 30

22
3132 34| 5 |36 37 3839 40
41 42 4311 45| « 47 48|49
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How long did that take?
This is what 5S is all about.

Let's clean up...

© LEAN CONSTRUCTION INSTITUTE
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1S Sort:

Eliminate that which is not needed.

Eliminate

Standardize Waste

© LEAN CONSTRUCTION INSTITUTE
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Determine what is needed and remove everything else.

Why?
If you don’t need it... It is waste and
workplace clutter.

Eliminate
Waste

Less clutter equals fewer hazards.

It takes effort and costs money to store
unused items.

It gets in the way of what you really want.

Done-Done = Gone-Gone

© LEAN CONSTRUCTION INSTITUTE
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2S Setin Order:

Organize what remains after sorting.

(Orderliness) Eliminate
Standardize Waste

© LEAN CONSTRUCTION INSTITUTE
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Why Set in Order

Set in order... a place for everything and keep it there.

Why?
Reduce waste from excess motion and open up space that can be
used for other things.

Eliminate
Waste

Gordie Howe International Bridge 5S at SaskTel project, Regina

© LEAN CONSTRUCTION INSTITUTE
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3S Shine:

Clean and inspect the work area.

(Cleanliness) Eliminate
Standardize Waste

© LEAN CONSTRUCTION INSTITUTE
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Why Shine

Clean and keep it clean ...all the time

Why?
Clean as you go is more efficient than
clean up afterwards.

Eliminate
Waste

It is safer to work in a clean environment.

@&

Prevent dirt and debris in the first place.

Keep tools and machinery in good repair.

© LEAN CONSTRUCTION INSTITUTE
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What will this look like in 5 minutes?

Eliminate
Waste

© LEAN CONSTRUCTION INSTITUTE
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4S Standardize:

Develop system and procedures to
maintain and monitor the first 3S’s.

Eliminate

(Create standards) Standardize Waste

© LEAN CONSTRUCTION INSTITUTE
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Why Standardize
Create standard ways to stay organized and clean.
Why?
So the work can be repeated and improved without
Eiminate wasted effort.

Waste

Everything becomes easier to maintain, train, support,
buy and replace.

Reduces burden, confusion and wasted time. Creates
a platform for innovation.

To standardize is to simplify.
What are your thoughts?

How is standardization a platform for innovation?

© LEAN CONSTRUCTION INSTITUTE
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5S Sustain:

Maintain a stabilized workplace
through continuous improvement.

Eliminate

(Self-discipline) Standardize Waste

© LEAN CONSTRUCTION INSTITUTE
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5S: Sustain

Eliminate
Waste

© LEAN CONSTRUCTION INSTITUTE

Self-discipline to keep it going.

Why?
To continue the benefits of 5S:

« Have someone be responsible for it.

« Have a process in place to keep it

going.
« Make the workplace visual, easy to

see when something is out of place.

6\ Lean Construction Institute
V Immersive Education Program




5S in Lean Construction

5S Review

1S Sort:
Eliminate that which is not needed.

2S Setin Order: (Orderliness)
Organize what remains after sorting.

6\ Lean Construction Institute
v Immersive Education Program

3S Shine: (Cleanliness)
Clean and inspect the work area.

Eliminate

4S Standardize: (Create Standards) Waste

Develop system and procedures to maintain
and monitor the first 3S’s.

5S Sustain: (Self-discipline)
Maintain a stabilized workplace through
continuous improvement.

© LEAN CONSTRUCTION INSTITUTE
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Implementing Each ‘S’ Eliminate
Waste

© LEAN CONSTRUCTION INSTITUTE
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Implementing Sort

Separate necessary items from unnecessary items.

Sort into 4 Categories:

1. Items needed in the specific work area.
2. ltems need in another work area. (Misplaced items).

3. ltems that may be need. “Red Tag” items that you are unsure about,
move to an area for holding and decision.

4. |[tems that are not needed.

© LEAN CONSTRUCTION INSTITUTE




5S in Lean Construction

6\ Lean _Constr}lction Institute
5 S N th e F e I d - S 9) r‘t W  Immersive Education Program

Just-in-time (JIT) Deliveries

Only what is needed on site
Remove when complete:

Eliminate
Waste

» Perfect for commodities and reliable suppliers

» If space is tight consider off-site

» Expect resistance at first

« Use buffers as needed, don’t delay construction, be
reasonable

Less stuff means less waste of space, movement,
searching, hazards, damage.

© LEAN CONSTRUCTION INSTITUTE
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Eliminate '

Waste

Just-in-time (JIT) Deliveries

Is it being delivered so that we have a full truck?
Or so we can bill for it?
Or are we ready to use it?

© LEAN CONSTRUCTION INSTITUTE
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Implementing Set in Order
After sorting items, decide how to organize them.

Methodology:

Eliminate
Waste

Provide easy access to frequently used items.
2. Group like items into logical categories.

3. Make item homes visual to make it clear when an item is missing
or misplaced.

4. Use containers appropriate for housing the items.
5. Label containers or locations for items.

6. Be flexible, the initial pass will delivery significant improvement,
more potential improvements may reveal after a period of time.

© LEAN CONSTRUCTION INSTITUTE
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Keep materials and tools
mobile and close to the work.

Everything on Wheels

© LEAN CONSTRUCTION INSTITUTE
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»‘ Keep materials and tools mobile and close to the work.

Eliminate

Waste

How does this prevent damage?
‘ Increase productivity?

Improve safety?

© LEAN CONSTRUCTION INSTITUTE
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Keep materials and tools mobile and close to the work.

Eliminate
Waste

Aim to keep tools and materials ey
ey T T W"W‘t'i'0’Q’0‘0’§’N¢’9’g’o‘o’o’c'
within 20 feet of the work. B XXX

BOOOOOCL .
80 .q:.}o BN

VAR rl LY

.-

e

Less than

M
20 feet
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Organize and label work areas.

Eliminate
Waste

Receiving Bins For Site
Receiving Area Material Storage Bin Labels Distribution

© LEAN CONSTRUCTION INSTITUTE
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a
Q :

Waste

s

Keep materials and
tools mobile and close
to the work.

© LEAN CONSTRUCTION INSTITUTE
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Eliminate
Waste

What is good?
What can improve?

© LEAN CONSTRUCTION INSTITUTE
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Eliminate '

Waste

Keep electrical cords up and out of the way.

© LEAN CONSTRUCTION INSTITUTE
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Implementing Shine

After Straightening items, elevate the work area by
cleaning.

Eliminate
Waste

Methodology:

m 1. Using appropriate cleaners and tools make the work area sparkle.

1. Clean to understand. Use cleaning to uncover early warning signs of
problems yet to come.

2. After cleaning, inspect the items and are to examine the condition.

© LEAN CONSTRUCTION INSTITUTE
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Continuous makes clean and organized the norm.
Once a week makes dirty and disorganized the norm.

Eliminate
Waste

.

Keep the workplace neat and clean.

Always clean! Not just on Friday afternoon.
» Address dirt/waste at the source
 Clean as you go

Courtesy PCL Construction

© LEAN CONSTRUCTION INSTITUTE
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5S in the Field: Shine

» What do you see?

Q Eliminate What does this say about respect?

Waste

s

Respect for people.

* Enough toilets
 Clean
 Close to the work

© LEAN CONSTRUCTION INSTITUTE
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5S in the Field: Shine

Which one “shines”?

Eliminate
Waste

How does this relate to safety?

‘ Zero Tolerance:

To Tolerate is to Validate

© LEAN CONSTRUCTION INSTITUTE
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Implementing Standardize

Standardize transforms 5S to a reproducible set of
activities.

Methodology:

Document the tasks.

Capture the important essence of each task.

Create checklists with a name for each task.

Determine a way to organize the checklist (role, frequency of
implementing, relationship).

N =

© LEAN CONSTRUCTION INSTITUTE
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Set the expectation.

Eliminate
Waste

-

This picture is posted in the work area.

How does this simple visual tool help
keep the work area clean?

Courtesy Turner Construction

© LEAN CONSTRUCTION INSTITUTE 53
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Hold to the expectation.

Eliminate
Waste

-

“When it comes to standards, as a leader, it's not what
you preach, it’'s what you tolerate. When setting
expectations, no matter what has been said or written, if
substandard performance is accepted and no one is
held accountable — if there are no consequences — that
poor performance becomes the new standard.”

- from Extreme Ownership: How U.S. Navy SEALs Lead and Win by Jocko Willink & Leif Babin
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Implementing Sustain

» Sustain assures that 5S is applied on an
ongoing basis.

Eliminate
Waste

Methodology:

1. Create a schedule embedding 5S practices as scheduled tasks.
2. Teach the 5S tasks through demonstration.

3. Supervise others until the 5S tasks become habits.

4. PDCA and adapt as necessary.

© LEAN CONSTRUCTION INSTITUTE
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Good start. But, why wasn'’t it dumped?
» Keep it going. Is there enough dumpster capacity to support a clean jobsite?

a1 I ) by | "X o
| ' | H | L« g 11 ¥

Eliminate

Waste

s

What can happen if we don’t have enough
trash cans, brooms or empty the
dumpsters?

Which is better... remove trash or don’t
bring it on site in the first place?

© LEAN CONSTRUCTION INSTITUTE
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» Keep it going.

Eliminate

Waste

s

Stay Disciplined!
» Trades clean as they go.

» Work area is clean at end of shift or completion
of task (whichever comes first).

« Don't start working in a dirty area.

» Superintendent and team members should
walk site every day.

» Show pictures, request corrective action, verify.

© LEAN CONSTRUCTION INSTITUTE
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» Keep it going.

Eliminate

Waste

s

+ Make 5S a brief agenda item on daily
meeting.

» Deliveries are a regular part of work
planning meeting (In quantities that
support 5S).

Courtesy of Turner Construction

© LEAN CONSTRUCTION INSTITUTE
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» Keep it going.

Eliminate

Waste

‘ Involve trades in ongoing planning of laydown.
Keep materials and tools close to the work.

© LEAN CONSTRUCTION INSTITUTE
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Make it easy to
stay organized.

© LEAN CONSTRUCTION INSTITUTE
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5S IN THE SUBCONTRACT

POSSIbIIIty for hOW tO WO rd a On this project, we will use 5S thinking and practice to positively

influence safety, quality, productivity and to make work flow

Su bcontract- efficiently. All project participants will apply 5S methods in all their
- work including on site, in the supply chain and in documentation.

Under the direction of Contractor, the entire construction team will

collaborate to take a whole job approach to the organization, flow,
delivery and removal of tools, equipment and materials.

Subcontractor tools, equipment and materials are to be kept
organized. Laydown areas shall be assigned to each subcontractor
and may change frequently throughout the course of the project. In
some cases, due to jobsite constraints, assigned laydown may be
limited or offsite. The team will work together to keep needed
materials and tools as close to the work as possible. We will work to
an “everything on wheels” policy. Subcontractors shall ensure that
all materials are stored in a mobile fashion by using, without
limitation, rolling cabinets, pipe racks with casters, or wheeled
containers as much as reasonably possible such that laydown areas
can be quickly repositioned. Subcontractors are to ensure that worker
pathways and primary access to and from work areas are maintained.

Tools, equipment and materials shall only be brought on site “just-in-
time” when they are needed and ready for use. Accordingly,
subcontractor shall ensure that materials are ready for delivery to
support the current project schedule to maintain workflow on site.
Early delivery, such as to maintain a buffer of material, shall only be
with the approval of Contractor. Once work is complete, tools,
equipment and any remaining materials are to be promptly removed.

© LEAN CONSTRUCTION INSTITUTE
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Set the expectation

Collaboration
Make work flow efficiently
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5S IN THE SUBCONTRACT

On this project, we will use 5S thinking and practice
to positively influence safety, quality, productivity
and to make work flow efficiently. All project
participants will apply 5S methods in all their work
including on site, in the supply chain and in
documentation... the entire construction team will
collaborate to take a whole job approach to the
organization, flow, delivery and removal of tools,
equipment and materials.

© LEAN CONSTRUCTION INSTITUTE

On this project, we will use 5S thinking and practice to positively
influence safety, quality, productivity and to make work flow
efficiently. All project participants will apply 5S methods in all their
ork including on site, in the supply chain and in documentation.

Under the direction of Contractor, the entire construction team will
collaborate to take a whole job approach to the organization, flow,
delivery and removal of tools, equipment and materials.

Subcontractor tools, equipment and materials are to be kept
organized. Laydown areas shall be assigned to each subcontractor
and may change frequently throughout the course of the project. In
some cases, due to jobsite constraints, assigned laydown may be
limited or offsite. The team will work together to keep needed
materials and tools as close to the work as possible. We will work to
an “everything on wheels” policy. Subcontractors shall ensure that
all materials are stored in a mobile fashion by using, without
limitation, rolling cabinets, pipe racks with casters, or wheeled
containers as much as reasonably possible such that laydown areas
can be quickly repositioned. Subcontractors are to ensure that worker
pathways and primary access to and from work areas are maintained.

Tools, equipment and materials shall only be brought on site “just-in-
time” when they are needed and ready for use. Accordingly,
subcontractor shall ensure that materials are ready for delivery to
support the current project schedule to maintain workflow on site.
Early delivery, such as to maintain a buffer of material, shall only be
with the approval of Contractor. Once work is complete, tools,
equipment and any remaining materials are to be promptly removed.
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5S IN THE SUBCONTRACT

Eve rythlng On Wheels On this project, we will use 5S thinking and practice to positively

influence safety, quality, productivity and to make work flow

Keeps Work areas Clear and makes |t efficiently. All project participants will apply 5S methods in all their
. . work including on site, in the supply chain and in documentation.
simple to have materials and tools close to
Under the direction of Contractor, the entire construction team will
the Work. collaborate to take a whole job approach to the organization, flow,
delivery and removal of tools, equipment and materials.

X - Subcontractor tools, equipment and materials are to be kept

Subcontractor tOO|S, equ|pment and materials are to be organized. Laydown areas shall be assigned to each subcontractor
. . and may change frequently throughout the course of the project. In

kept Organlzed. s .The team WI” Work together to keep Isomedcases,ﬁdue t$hjobs|te Cons”traintsk, ass|gged |ay('j(own maydbz
i imited or offsite. e team will work together to keep neede

needed materlals and tOO|S as C|OSG tO the Work as materials and tools as close to the work as possible. We will work to

pOSSib'G. We will work to an “everything on wheels” “everything on wheels” policy. Subcontractors shall ensure that

. . . . . all materials are stored in a mobile fashion by using, without
pO|ICy. ...all materials are stored in a mobile fashion ...as limitation, rolling cabinets, pipe racks with casters, or wheeled

: containers as much as reasonably possible such that laydown areas

mUCh as reasonably pOSSIbIe SUCh that laydown areas can can be quickly repositioned. Subcontractors are to ensure that worker
be QU|Ck|y repositioned. ...ensure that Worker pathways pathways and primary access to and from work areas are maintained.

and prima ry access to and from Work areas are IOO'E, equipment and materials shall only be brought on site “ju§t-in-
. . ime” when they are needed and ready for use. Accordingly,

ma|nta|ned_ subcontractor shall ensure that materials are ready for delivery to
support the current project schedule to maintain workflow on site.

Early delivery, such as to maintain a buffer of material, shall only be

with the approval of Contractor. Once work is complete, tools,
equipment and any remaining materials are to be promptly removed.

© LEAN CONSTRUCTION INSTITUTE 63
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5S IN THE SUBCONTRACT

Just_in_time On this project, we will use 5S thinking and practice to positively

influence safety, quality, productivity and to make work flow

Deliver materlals or equ|pment When |t |S needed efficiently. All project participants will apply 5S methods in all their

work including on site, in the supply chain and in documentation.

and nOt before- Under the direction of Contrgctor, the entire constructign .team will
If needed, set buffers to insure the consistent flow e P e e e

of material. Subcontractor tools, equipment and materials are to be kept
organized. Laydown areas shall be assigned to each subcontractor
and may change frequently throughout the course of the project. In

; H some cases, due to jobsite constraints, assigned laydown may be

TOO'S, eqUIpment and materlals Sha” Only be brought on limited or offsite. The team will work together to keep needed
site ‘7'ust.in-time” when they are needed and ready for materials and tools as close to the work as possible. We will work to
. . an “everything on wheels” policy. Subcontractors shall ensure that

use. ...ensure that materials are ready for dellvery to all materials are stored in a mobile fashion by using, without
. . . limitation, rolling cabinets, pipe racks with casters, or wheeled

Support the Current prOjeCt SChedU|e tO malntaln WorkﬂOW containers as much as reasonably possible such that laydown areas
on Site Ear|y de”\/ery SUCh as tO maintain a buﬁ-'er Of can be quickly repositioned. Subcontractors are to ensure that worker
. ’ ! ] marress to and from work areas are maintained.
material, shall only be with the approval of Contractor. o, RO e e R ST e e i T
Once work is Comp|ete tools equipment and any time” when they are needed and ready for use. Accordingly,
.. . ’ ’ subcontractor shall ensure that materials are ready for delivery to
remaining materials are to be promptly removed. support the current project schedule to maintain workflow on site.
Early delivery, such as to maintain a buffer of material, shall only be

with the approval of Contractor. Once work is complete, tools,
equipment and any remaining materials are to be promptly removed.
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NOthing hitS the g rou nd chg:s-rc:-rlEd:c::g;BaﬁiSethoRci?unipment and materials will not be

tolerated should it be deemed by Contractor that their presence or

CO”U”UOUS Cleanup current condition has the potential to negatively impact safety,
: : : efficiency, the flow of work or the general morale or cooperation of

NO more F”day ComDOSIte Cleanlng crew other subcontractors. Subcontractor shall oblige any request by
Contractor, acting reasonably, to organize or remove the tools,

Trades Clean as they go equipment or materials from the site. Correction shall be within 24

hours of notice or immediate if an unsafe condition exists.

The entire site shall remain clean at all times following a “nothing

The site shall remain clean at all times fO”OWing a hits the ground” policy. All areas of the project, including work,
p . . yy . laydown, lunch and parking areas must remain clean and free of
nothlng hits the ground pO|ICy. All areas of the debris in a manner acceptable to Contractor. While excess material
. . . . may naturally touch the ground during installation, to the extent
prOJeCt- .. mUSt remain Clean and free Of debrls. .. Whlle practical, the subcontractor will “clean as you go”. The subcontractor
i i shall not leave the work area without sweeping and removing all
?XCGSS _materlal may natura”y_ tOUCh the ground durln_g debris, either per shift or upon completion of the task, whichever
installation, to the extent practical, the subcontractor will oceurs first. Subcontractor shall oblige any request by Contractor,
« ’ acting reasonably, to remove any subcontractor generated debris.
clean as you go (and) shall not leave the work area Correction shall be within 24 hours of notice or immediate if an
. : . : : unsafe or unhealthy condition exists. Failure to do so may result in
WIthOUt .entlrely Cleanmg the area, elther per Shlft or upon the work performed in your behalf at subcontractor’s expense.
completion of the task, whichever occurs first.
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5S in the Field: Sustain N immeniv Bucaon g

Simple 5S Assessment R | e
* This is not an audit. No points. No check boxes. ' Y

You should always be able te find something te improve. Go to where the work is. Obsarve.
What can improve? Is there a problem? What is the root cause? Areas to assess can Include outside the
fence or building, site, roadways, parking, laydown, entrances/exits, exteriors, corridors, holsts, kitchen,

) T h i S i S a to O | to h e I p te a m S ; eating area, tollets and restroom, meeting areas, work areas, desks, gang boxes, storage areas.

55 Questions. Observaticn Notes

* You should always be able to find something to improve. -

o Was it delivered too soon? is there tao much? Are we finished
with it and should remave, cispose, archive or serd it back?
> Postings/directions current? Remeve anything out of date

 Go where the work is and observe. " Arewe ving “atdna” ceeny?

. ’? ’P f) o b amything out of place? Why?
o lethere a place for it? Simple visuals to show where belongs?
 What is the problem? Root cause? Countermeasure” o ook rk? S e .
Safety equipment clearly lbelled and easily accessible?
. ks there cloar cirectional and location signage?
o ks “pyerything on wheols” or pallets with paliet jack?
+ Pawer cords off the ground, sufficient lighting?

o ks the team using “nothing hits the ground”?
I trash debris going straight in ta rolling containers?
What can be done to reduce trash genaration?
I there anything that is not clear or well maintained?
+ Sufficient cleaning supplies, including trash cars, brooms,
durnpsters? Are they properly markes? Close by?
o Trash containers regularly emptied. Nothing everflowing.
= Are floors dry/well drained? Site reacy for rain/muc/snow?
= Good nelghbars: Site fercing and sigrage clean and
maintained, no trath outside fence, light or noise pollution.
= Roadways and parking well markec, chear and clear?
Meeting Areas: Clean and things put away after meetings.

| sTanDARDIZE |

o Car we improve a stancard process? Make it simpler?

+ s there arything that can be starcardized?
Instructions chear how the process works, how to clean and
stralghten, where things belorg, how and wher 1o reorder?

Is someane respansible? ks there a process in place to sustain?
o Are standarcs enforced? Regular and follow-up?
& B visual? Instructions clearly displayed ard easy to fallow?
o bS8 the way things are dona, peaple are proud of their jobsite
ard work areas?

Updated August 14, 2015, idest for improvement ane encouraged.
Courtesy Miestone Lean Consulting LLC
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Where can you use

5S Thinking? Eliminate
' Waste
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Case Study: Implementation

Okanagan College Trades Renewal and
Expansion Project (2016 Kelowna, BC)

PCL Constructors Westcoast Inc.
By David Crowe, Superintendent

© LEAN CONSTRUCTION INSTITUTE
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Cleaning and safety stations in the building
Designated laydown areas outside
Designated tool/material laydown in building
Just-in-time material delivery

Mobile material racking/storage systems
Commitment to daily clean-up by trades
Top-down commitment and buy-in at Job Start




5S in Lean Construction

Case Study: Lessons

Okanagan College Trades
Renewal and Expansion Project
(2016 Kelowna, BC)

PCL Constructors Westcoast Inc.
By David Crowe, Superintendent

© LEAN CONSTRUCTION INSTITUTE
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Required effort to “sell” to trades & planning time.
Implement early: Get management buy-in & participation.
Reward success: Do not accept non-conformance.
Self-regulating: Trades saw increased productivity and
became ‘self-regulating’. New trades followed suit. Trades

held each other accountable.

Workers appreciate a clean and organized environment that
is easier, more efficient, safer.

Costs were less than 4 hours/day for one GC worker to
maintain stations and assist in JIT delivery.
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5S is Simplicity

Visual — Easy to see and understand

Short — To the point, uncluttered

Easy — Standard formats. Same every time

Obvious — Make it hard to put things in the wrong place

= I ————
| e——— S W7 W [T S T | \—t—— __ mrpatard ‘.".._.‘.,._..__
o AR - TIREMECE, S8 - e T T S A £ T, . .
——— g
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5S and Prefabrication
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Prefabrication,
modularization and
Kitting reduces waste on
site.
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5S in the Shop
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Construction is not just the field.
It includes the entire supply chain.

5S is well suited to the shop floor
since this is where it was first Eliminate
conceived. : Waste

© LEAN CONSTRUCTION INSTITUTE
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5S in the Shop

© LEAN CONSTRUCTION INSTITUTE
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As prefabrication and modular
construction become more

common, Lean practices in the
shop become more important.
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Small Bore Bay
Typical Workstation

Large Bore Bay

In-Process Typical WorkStation

Kan Ban Area in use

Configuration Configuration

Courtesy of Aecon
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Pilot Fabrication Cell 2C in use Elbow Jigs and Line up clamps organized

Courtesy of Aecon
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5S in the Shop

© LEAN CONSTRUCTION INSTITUTE
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Designated area for both incoming
and outgoing shipments

Set locations for crates and carts
used for material movement in the
shops

Courtesy of Aecon
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Organization of equipment and material will result in more efficient and high value use of indoor areas

Nuclear Outdoor Covered Storage Yard Equipment Storage Location

PN

Courtesy of Aecon

© LEAN CONSTRUCTION INSTITUTE
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Tools Storage Material Tent Storage Area

g sy Fidabd LI
e | |
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Courtesy of Aecon
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Eliminate
Waste
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Where should we start?

i

Eliminate
Waste

s
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Eliminate
Waste

s

The meeting room is a
great place to start...

© LEAN CONSTRUCTION INSTITUTE
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5S in the Office/Workspace I
» Visual Management Demands Good 5S
Q A meeting room is like a command center. To make good decisions we need to
be able to see flow.
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5S In the OfﬁCe/WOI'kSpanvmgrm

LCl Course - 55 in Lean Construction - OneNote David MacKay
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5S Emaill

Most emails are too long, don’t get to the
point... and don’t get read.

Subject line specific and easily searchable.

Reader knows what you want.

Put your action request in the first line.

Aim for three lines or less.
If longer, use bullets or headings.

Read it back to yourself before sending.

© LEAN CONSTRUCTION INSTITUTE
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E‘ From ~ dmackay@milestonelean.com
Send To Jessica Kelley <JKell southlandind.comz: |
Ce
§ Subject 55 In Lean Construction - Set date for Southland shop video shoot
Hi Jessica,

Thanks you for helping to develop the LCI 55 course. As discusﬁ; let’s set up a date to video “55 in t@ur
MNorCal shop. If your videographer is available, that would be excellent ey : = = =
*  August 21, 22, 23 (Short notice, but | am open)

* September 11 or 13 (Best dates, especially Sept 11)
* September 16, 17, 20 (Probably the latest this can be done)

1 will start working on the script/shooting plan. In the meantime, here is the basic premise:
*  This will become part of an LCI standard course. So, it will be used beyond Congress.
*  This does not need to be a high professional quality. Just sufficient for a training.
+ Allow course participants to go on a virtual 55 assessment with staff. Participants listen/observe and can offer their
thoughts in class on what is good/what can improve.
* The assessments are by those doing the work. It is not an inspection. The idea is that there is always something that
can improve. So, we are not looking to judge or score what is there. We are not looking for a perfect shop.
* Scene locations. It would be good to have scenes including:
o On a production line/operation or two
o Prefab area
o Inventory
o Shipping
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Build a Truck

Let’s explore the impact of 53! Eliminate
Waste
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Build a Truck N

These parts represent pieces to
assemble into a roadwork truck.

Our job during a 40 second shift is
to build the entire truck.

When | say “Go”, start assembling.

© LEAN CONSTRUCTION INSTITUTE
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i STOP!

30 This was designed for kids four
and up...

© LEAN CONSTRUCTION INSTITUTE
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Who finished the worker? ‘
Who started the truck? : Eliminate /e

Set in
Order

Let’'s implement Sort for this next
exercise!

Remove the waste pieces; use the
picture for reference.

40 seconds on the clock... When |
say “Go” start assembling.

© LEAN CONSTRUCTION INSTITUTE
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i STOP!

© LEAN CONSTRUCTION INSTITUTE
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Hold up your truck. How did we do?

Eliminate
Waste

Use the orange separator tool to
disassemble the pieces. Let's
implement Set in Order and try
again!

Look at the picture and instructions
and set the pieces in order.

40 seconds on the clock... When |
say “Go”, start assembling.

© LEAN CONSTRUCTION INSTITUTE
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i STOP!
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How far did we get this time?

Use the orange separator tool to cumnat
disassemble the pieces. Let’s S
implement Standardize.

What can we do to Standardize?

Any ideas?

© LEAN CONSTRUCTION INSTITUTE
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Modularization?

Eliminate
Waste

Standardize

Take a few minutes, modularize up
to 4 pieces, and any other
standardize idea you had.

Let’s try again, ready...

© LEAN CONSTRUCTION INSTITUTE
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Play — Round 4

i STOP!
How did everyone do?

Immersive Education Program

6\ Lean Construction Institute
v

How does this simple exercise
apply to the field? Gimiata Wssie

Standardize

Set in Order

How do we apply sustain to this
model? Can offsite fabrication be
sustained?

© LEAN CONSTRUCTION INSTITUTE
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How far did we get this time?

Use the orange separator tool to Elminate
disassemble the pieces. Let's
implement Sustain. Straighten

28

Modularize your pieces and pass
them to another team.

© LEAN CONSTRUCTION INSTITUTE
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Play — Round 5

i STOP!
How did everyone do?

Immersive Education Program

6\ Lean Construction Institute
v

How does this simple exercise
apply to the field? Gimiata Wssie

Standardize

Set in Order

How do we apply sustain to this
model? Can offsite fabrication be
sustained?

© LEAN CONSTRUCTION INSTITUTE
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ia
N

Eliminate

Waste
Standardize

Set in Order

A
&
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58S in Lean Construction \

6 Lean Construction Institute
What is continuous improvement?

V Immersive Education Program

ia
N

A systematic ongoing effort to
Improve processes

Get better and better at moving the
canoe down the river

A
&

Continuous Improvement
« Ongoing * Improve what?

* Never ending  Reduce waste

* Always looking to improve * Improve flow

and a process to do it

© LEAN CONSTRUCTION INSTITUTE
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My Job = Doing the Work
+ Improving the Work

© LEAN CONSTRUCTION INSTITUTE
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Implementing
Improvements

Template for conducting
a 5S Assessment

Take out your 5S
Assessment Form and
get ready.

© LEAN CONSTRUCTION INSTITUTE

5S ASSESSMENT - Page 2

From what you observed on your assessment walk... What can be improved?
(1) Understand what is the real problem or issue. Get to the root cause.
(2) How do we avoid repeating it? What can we do differently to improve?
(3) Implement the change. Check improvement and adjust as needed.
(4) Share the improvement. Make it the standard.

Areas for improvement What will we do about it? Who will follow-up?
(Key items from your ohservation notes)

From your notes on the front, What steps will we follow to implement

summarize the key points: the improvement.

What is the problem and root cause?, Who will be responsible?
What is the idea for improvement? | How will be document and share it?
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Virtual 5S Assessment

Let’s go on a virtual 5S assessment
in Southland Industries’ (MEP
Building Systems Specialty
Contractor) Northern California
Shop via video.

* The videos are unscripted.

* These are real situations and issues brought
up while filming.

+ Some comments were re-shot for clarity.

© LEAN CONSTRUCTION INSTITUTE
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Listen to the observations of
those who do the work.

What do you see that is good?
What can be improved?
Look for the root cause.

Use your 5S assessment form.

Ready? Let’s Go
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Virtual 5S Assessment

o\ Lean Construction Institute

v Immersive Education Program

© LEAN CONSTRUCTION INSTITUTE




5S in Lean Construction

5S Virtual Assessment
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Sheet Metal & Shipping

Look for:

Area was a dumping ground. What is the root cause?
How could visual management help?

Do you think others realize they are blocking the shipping area
when they drop materials?

Who did most of the talking?
The problem involved other departments. What did they do?
Did they come up with a plan to address the problem?
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5S Virtual Assessment
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Sheet Metal & Shipping

What did you see?

* Area was a dumping ground. What is the root cause?
« How could visual management help?

* Do you think others realize they are blocking the shipping area
when they drop materials?

* Who did most of the talking?
The problem involved other departments. What did they do?
Did they come up with a plan to address the problem?
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5S Levels of Achievement

Eliminate

Waste
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Low High
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Award
Winning

Iltems identified and

removed RELIABILITY

Organized by
frequency

Inspection/
documentation

Organization visuals

Activity STRATEGIC 5S Program:
documentation  Project lifecycle planning
+ Stakeholder alignment

» * Procurement Takt™
» ClI practiced
Q ciminate * Lived by leaders

5S

© LEAN CONSTRUCTION INSTITUTE
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Award
Winning

Items identified and =

removed

Organized by Active 5S Plan RELIABILITY

frequency management

Inspection/ Problem areas

documentation identified with plan

Organization visuals | Workplace visuals

Activity Contract language STRATEGIC 5S Program:

documentation * Project lifecycle planning
+ Stakeholder alignment

» * Procurement Takt™
» ClI practiced

* Lived by leaders

Waste

oS
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Award

ltems identified and nggmg

removed

Organized by Active 5S Plan RELIABILITY

frequency management

Inspection/ Problem areas 30sec Rule

documentation identified with plan Documented

Organization visuals | Workplace visuals g%i%%”?éb'“t'es and

u

Activity Contract language o STRATEGIC 5S Program:

documentation Inspection integrated ) ) )
with cleaning » Project lifecycle planning
Standard methods + Stakeholder alignment
used across team « Procurement Takt™

» « Cl practiced
Eliminate

* Lived by leaders

Waste

oS

© LEAN CONSTRUCTION INSTITUTE




5S in Lean Construction

5S Levels of Achievement
Low High

6\ Lean Construction Institute
V Immersive Education Program

Award

ltems identified and nggmg

removed

Organized by Active 5S Plan RELIABILITY

frequency management

Inspection/ Problem areas 30sec Rule

documentation identified with plan Documented ——

Organization visuals | Workplace visuals responsibilities and | Project lifecycle
schedule planning

ACtiVity Contract language . . Stakeholder STRATEGIC 58 Program:

documentation Inspection integrated ) ) )
with cleaning engagement » Project lifecycle planning
Standard methods | Countermeasures are + Stakeholder alignment
used across team used prior to problems « Procurement Takt™

» RCA practiced « Cl practiced
Eliminate

* Lived by leaders

Waste

oS
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What are your key
take-aways from this Eliminate
session? ' Waste
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Lean Journey to Mastery ) o opmciont

( Competency

Competency
How will you reach Understanding [EIGHEIEES
the next level on
your journey? Continuous
Learning

Are Here Awareness
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Ways to Continue

Books:

TARGET VALUE
DELIVERY

© LEAN CONSTRUCTION INSTITUTE
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Events:

* Local Community of Practice
« Congress (October)

* Design Forum (May)

eLearning:
Learn on your own time without
taking time off project work.

Start learning now:
www.LeanConstruction.orq
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eLearning Courses

 Introduction to the Last Planner System®
» Introduction to Lean Project Delivery

* Lean in the Design Phase

» Effective Big Room

« Target Value Delivery

* Introduction to Last Planner System® in Design

4A

type your text here

BEGIN

This course will allow you to gain in-depth insight to the practical
application of the Last Planner® System (LPS) through
multimedia, hands-on interactions, diagrams, worksheets, and
more. The key achievable goal of this course is to learn how to
engage at all five levels of LPS effectively on a day-to-day basis
with a team implementing the system.

© LEAN CONSTRUCTION INSTITUTE

LEAN IN THE
DESIGN PHASE

1

CONNECTING
PEOPLE

e e
|a]

CONNECTING
PRACTICES

OVERVIEW

CONNECTING
PRINCIPLES

6\ Lean Construction Institute
V Immersive Education Program

INTRODUCTION TO LEAN PROJECT DELIVERY

The key achievable goal of this course is to prepare and enable
team members with a foundational understanding of Lean
approaches for daily use within a project environment.

CONNECTING CONNECTING CONNECTING
OVERVIEW PEOPLE PRINCIPLES PRACTICES

LESSON1: LESSON 1:
s | erl ; Big Room Integrated
LPL : LESSON 2: Project Delivery

LESSON 2: Problem Solving LESSON 2:
Project Promise LESSON 3: LPD in Action
LESSON 3: Last Planner® LESSON 3:
Conditions of System Target Value
Satisfaction (CoS) Delivery
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What will | do tomorrow?

What new actions or ideas that you learned today
can you take back with you?

Michael Cloud

Jacobs
Michael.Cloud@)jacobs.com

Plus: What produced Delta: What could we
value during the change to improve the
session? process or outcome?
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