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2 LU|HSW Credit(s) earned on completion of this

course will be reported to AIA CES for AIA
members. Certificates of Completion for both AIA

members and non-AlA members are available

upon request.

This course is registered with AIA CES for

continuing professional education. As such, it
does not include content that may be deemed or

construed to be an approval or endorsement by

the AIA of any material of construction or any
method or manner of handling, using, distributing,

or dealing in any material or product.

Questions related to specific materials, methods, and services will be

addressed at the conclusion of this presentation.
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Course Description

The Safety and Lean course includes the following elements:

« Behavior-based safety culture

« Lean principles & tools for improving safety
« Making things visible

« (Getting everyone involved

« Getting to root causes of problems in safety
« Using metrics to build a safety culture

* The role of standardized work

« Learning through actual scenarios.
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Learning ODbjectives

Participants will Participants will Participants will discuss Participants will discuss
recognize and recognize and be able using metrics to build a real-life Lean safety
understand Lean tools to analyze the role of safety culture within a scenarios for the purpose
and techniques that standardized work. project team and larger of demonstrating an
organizations. understanding and ability

promote safety,
including 5S and Root
Cause Problem
Solving.

to analyze Safety through
Lean practices.

o\ © LEAN CONSTRUCTION INSTITUTE
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Number and rate of fatal work injuries by industry sector, 2017
Construction 971 9.5
Agriculture, forestry, fishing and hunting 23.0
Professional and business services
Government
Manufacturing
Why talk
Leisure and hospitality
a b O u t Other services (exc. public admin.)
Educational and health services
f) Wholesale trade
S a e y - Mining, quarrying, and oil |
and gas extraction |
Financial activities
kformation Total fatal work injuries = 5,147
. 7| All-worker fatal injury rate = 3.5

Utilities

1,000 800 600 400 200 0 5 10 15 20 25

View data Number of fatal work injuries Fatal work injury rate
(per 100,000 full-time equivalent workers)
* Private construction had the highest count of fatal injuries in 2017, but the private agriculture, forestry,
fishing and hunting sector had the highest fatal work injury rate.
INote: Fatal injury rates exclude workers under the age of 16 years, volunteers, and resident military. The number of fatal work injuries represents total published fatal injuries before the

xclusions. For additional information on the fatal work injury rate methodology, please see www.bls.gov/iif/oshnotice10.htm.
Eource: U.S. Bureau of Labor Statistics, Current Population Survey, Census of Fatal Occupational Injuries, 2018.
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Lean Is a proven approach to:

Increase Value
Reduce \V/aste

Respect People

—
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Desired Outcomes for Today

Reinforce safety as key
priority

Recognition of positive
behaviors we want to achieve

Find a tool (or 2) you like and will
try back home

Understand that demonstrating
respect builds trust

© LEAN CONSTRUCTION INSTITUTE




Break-out (10 mins)

“What does an organization that values
safety look like?”

o\ Lean Construction Institute
V Transforming the Built Environment
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Lean Management

Hard on process...easy on people

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

So what should be different?

From:

To:

 Compliance-based

e Do after an accident
Or a near-miss

« Push from above

* Leader responsibility

o\ © LEAN CONSTRUCTION INSTITUTE

Behavior-based
Part of every-day work
Pull on safety

Everyone responsible

v



THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS, BEST PRACTICES AND COACHING

Safety through lean: Results, Behavior and Guiding Principles

PRINCIPLES MANAGERS Design systems that

Foundational rules, Create and manage culture influence ideal behavior
universal truths
that govern the
consequences of
behavior

SYSTEMS PEOPLE

A collection of tools working Operate the business

together to accomplish an
: Safety outcomes of an
intended outcome

Show Respect organization depend on
Safety First the way people behave

Create Value TOOL TOOL The aggregate of people’s

Reduce Waste behav.lors. makes up
organizational culture

SAFETY RESULTS

TOOL TOOL

—
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Why Safety when discussing Lean?

Safety Is a great
85% of Lean place to start change,
or anchor your Lean

Journeys Fail Transformation

© LEAN CONSTRUCTION INSTITUTE




Force Field Exercise

(10 mins)

o\ Lean Construction Institute
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Some concepts and tools we are going to be looking at today

+ A3 thinking

» Metrics

« Going to Gemba

« 5S

* Visual Management
- FMEA

* Root Cause Problem Solving

© LEAN CONSTRUCTION INSTITUTE
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Title "
M€ 1 DEFINING STANDARD FOR ADVANCED MANUFACTURING :)ACON FccuRounds

Accuracy on the cutting edge.

a.construs

‘ »-Ba‘ckgro-u'nd This approximately 26,000 square foot expansion will allow AccuRounds to pursue additional revenue opportunities. The NM W{ sp_ 92, DMZ MS MT MBF_E_ME Version Date: 12/04/2012

\ Int facility is at capacity and, as Mike Tamasi says “...has weaknesses in flow and image”. Other reasons (1) low interest financing (2) persistent,
attractive market for construction pricing (3) close working relationship at state & local level. Design solution

Conditions of Satisfaction/Programming

Design Decisions/Paths In Place

Yet to Resolve: O Sheils1%  Site 18%
= How to handle possible tenant <~
= On-site renewables ~
= Utility bills. Life cycle cost analysis <~
=  Plant equipment
- catalog cuts
- new equipment has heavier stock (75 Ib.
7«“‘ 12U ey et . - mater?al :anyg vs. plant flexibili(ty (roll)ing gantries?)
= Amenities
= Local and State incentives &

1. Addition Height — Match approx. 18' of existing Avon warehouse
2. Mike’s office — large enough to accommodate 4-top roundtable
3. Use lean charette (3P Planning) for office layout. Engage GBMP for 3P
4.]T consultant will directly contract with AccuRounds — Dec/Jan study

( 5. Mike to work with GBMP for new plant layout. Jan 2013.

Fit-Up and
Core 31%
Utility Easement

Extended curb cut Boston Centerless Visit, 11/28 P .
at risk during site = (Create a statement at reception ACt“"tles and ASSIgnmentS \7,\5'
plan approval = Reception area has showroom element
= Consider cube standard of 6'x7" Primary Suppdrting Start Finish
= 50'x50' column layout helps flexibility, was a good investment -
= No need for +20' ceiling height, not worth mezzanine Eréia;:e%\'m Sal Dennis & Bob 11/30 12/14

How will new docks

tie-in with existing.

Plant layout out of
sequence

Head Count Mike AccuRounds Staff 11/30 / 12/4
Lean Office . . AccuRounds Staff & AN
i i Mike & Nick . e 11/30 \ 12/4
: 220 2\z
Equlpment Mike Patrick 136 217 \
Matrix
Budget Control Exist Code _
Target GMP = $2.0M - $2.5M vs. Current Budget Range = ??? - ??? Compliance Dennis Bob 12/6 12/13

Meet with PV \\ — sal 12/6 12/13

Risk to Budget $ Swing Potential Factors Ability to Influence .
: Supplier

-

Sal TBD, Due 12/5 Drainage, Parking, Approvals

BLCGRICA L SRANWES,
Shell High Sal TBD, Due 12/5 Hi-Lo, Code, Aesthetics High
Fit-Up Med sal TBD, Due 12/5 some Oﬁ';e;‘“t'" Control High r g
S UI ge e Assure Quality at the Source |
Low sal TBD, Due 12/5 EivEerhriss Feeq, Mudsto Low | ]
Existing .

. iti Legend B condition Satisfied
Exist Condition Low Sal TBD, Due 12/5 Code Interpration Med ‘ Unclear or Problem

. Stop and Fix

Dacon’s Value

' B-O-D L1 ['sub gids | [ Pricing | ’ Review | Assemble| -~ L~ L~
: - | ; | s
Programming Current Cond, { Owner S|gn Owner Slgn Construct | Assemble | | Internal - | Electronic and ! GMP to Stream
10% Performance | | | Review, | Pricing, ID | Individual, | Hard Copy | 1. Do Not Pass Defects

\
Requirements B-O-D Costing | Gaps | thenTeam | | () Owner | 2.Stop and Fix Pro_b_lems
O i ‘ \O/ | |\ Q) : L 3. Respect the Individual

= i - . = —— > 1, 8 2013
10/16 10/17 10/22 10/24 11/9, 11/14 11/26 : e —— = ; m— L. :

—— S — A —
n.\‘S 4 Weeks~10% 2 Weeks - 0%




A3 for Safety

Create Your Plan

Last Updated:

1. What is the problem we are trying to solve? Why is this important?

4. Road Map — How will | get from here to there?

How will I know we are on track (Measure of
Success)

Date Description

Measure of Success

2. Current Condition — How do things work today? What is our strategy for safety? What
strengths do we have? What will inhibit achieving our goals?

Fill in things that support achieving goals Fill in things that inhibit achieving goals

5. Implement the Plan (What actions will | take to reach our next milestones? How am | doing?

Theme Activities/Steps

Accountable/

Responsible Metric/Status

3. Target Condition — What kind of environment or outcomes do | want to see regarding
safety? Or what is the target | want to set for myself?

Other possible columns: Start, Finish, Status,

Comments

6. Continuously Improve: What is working in this plan? What do | need to change, improve?




Metrics

o\ Lean Construction Institute
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Types of Metrics

Leading Indicators —=ap

= Predictive of future results

= |Influenceable: You can
make a difference... it's
within your power

© LEAN CONSTRUCTION INSTITUTE

€ Lagging Indicators

*= Reliable: Tells you if you have
achieved a tangible objective

* In the past: Result that you
measure after it has happened
= You can’'t impact the results!




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Metrics Examples — Breakout (5 mins + 5 mins)

Leading Indicators Lagging Indicators

e A c A

© LEAN CONSTRUCTION INSTITUTE




Recognizing Drift, a common safety waste,
and Its dangers

o\ Lean Construction Institute
V Transforming the Built Environment
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Drift and Accumulation®

Expectations

Current

Practice

Real Safety
Margin

—
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Value of Gemba in Safety

o\ Lean Construction Institute
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

What is the Gemba? Gemba vs. Genchi Genbutsu

Gemba, the place where work is done

Genchi genbutsu is “going to the
source to check facts for yourself
SO you can be sure you have the
right information you need to make
a good decision.” One is a place,
the other is an act.

* As Lean Practitioners we insist on Direct Observation

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Think about these statements related to the Gemba

Taiichi Ohno = T— Shingo (applied Fujio Cho (former Sidney Dekker
(architect of TPS) TPS): Toyota Chairman) (Safety Expert)

e Called for a * “Problems * “The greatest  “Go see, ask e “Don’t ask
revolution of cannot be waste is the why, show guestions about
awareness solved at the waste we do not respect” safety, ask

same level of see.” guestions about

awareness that their work.

created them.” Teach me how
this is done.

What concerns
you about this?”

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

What's wrong here

© LEAN CONSTRUCTION INSTITUTE



OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

How do you go to Gemba as a leader

Prepare Communicate and observe Reflect and learn
Identify a theme or purpose Before or upon arrival to the Gemba Walk Ask yourself guestions to improve
O Strengths 0 Recap on context and prepare O Howdid |, as a leader, follow Gemba
O Safety opportunities Q Advise those present of the purpose and intent of Walk Standard Work?
O Concern areas your walk O How will | use the info to drive value
O Follow up - key initiatives During the Gemba Walk for fne team
_ 0 Seek to improve & recognize, not chastise J What can | do better on my next floor
Q Follow up — Action Items . _ _ walk?
O Observe & ask open-ended questions to identify & a wh its did | make?
understand: at commits did | make?
Identify where/when to go see O Progress on plans _
O Whod alk to? O Causes of team success/opportunity Take Action
o do you talk to~ : :
y O Current demand & capacity O Adjust plans and actions based on
O Where do you go? _ _ learning
O Good behaviors & best practices . .
Q Deliver coaching or feedback as
Q Engagement levels with the work & with 0O Move identified problems to Huddles or
one another Problem Solving Sessions
Upon completion of the Gemba Walk 0 Change policies, processes, priorities,
O Celebrate wins & positive behaviors etc. as needed

© LEAN CONSTRUCTION INSTITUTE




THE ABCS OF LEAN: TRANSFORMATION THROUGH ACTIONS, BEST PRACTICES AND COACHING

Power of positive deviants

-,
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5S: Junction of Standard Work and
Visual Controls

o\ Lean Construction Institute
V Transforming the Built Environment
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

5S: What is 1t?

Relentless workplace 1. Sein Sort

organization that rewards 2 Seiton Set in Order

the user with Safety, | |

Inventory Control, and 3. Seiso Shine

radically improved Workflow 4 Seiketsu Standardize
5. Shitsuke Sustain

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

5S: What is 1t?

Set In
Sort Order

Create flow.
Bring
material
close to
point of use

Remove
Clutter

© LEAN CONSTRUCTION INSTITUTE

Shine

Inspect and
perfect
through
daily
cleaning

Standardize

Create
standard
work

Sustain

Leader
standard
work




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Setting In order and sustaining 5S: Shadow Boards

-1

T sSs

o © LEAN CONSTRUCTION INSTITUTE



OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Safety In fab shop

© LEAN CONSTRUCTION INSTITUTE
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Visual Management
Part of 5S and a Lean Cornerstone

o\ Lean Construction Institute
V Transforming the Built Environment
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Lean Management

Does the space visualize
what must be controlled?




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Visual Management

Visual
Management

.

Management

v Easy to understand v Planning The individual comprehends
v See at a glance v Check & control and change behaviors

v Adjustment

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Types of Visual Systems

Visual

4+ - Guarantee

Visual Control

Visual Signal

Effectiveness

Visual Indicator

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Team Scan: Where are we as a team relative to ideal performance?

Prone to Timely and they

change, waiting stick

1 2 3
2

Decision Making

3

Mot sure where I'm always "in

the know" about

o the right things
3
3
1
2

we stand

Communication

Mot sure who is Crystal clear

in charge o o with
o © 0 0 ©
delegation
0006006 606 0 0 O 5 ot &
1 1 2 2 3 Responsibilities
1 1 3 2 3 1
1 1 1 2
L4

5 -4 -3 2 -1 0 1 2 3 4 5 |

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Team Scan: Where are we as a team relative to ideal performance?

Dissatisfied Satisfied

Decision
Making

Roles &
Responsibilities

Communication

© LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Example: How are we doing? Can you tell?
80
70
60

50
40 -l Safety Engaged Early

-®- Meeting Safety Shares

30 =k~ Near Miss Reports

20
10

u | | |
1st Qtr 2nd Qtr Jrd Qtr 4th Qtr

—
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Example: Now how are we doing?

100
90
80
70
60
20
40
30
20
10

0

<>

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr

© LEAN CONSTRUCTION INSTITUTE

== Meeting Safety Shares
- Safety Engaged Early

=k~ Near Miss Reports
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Failure-Mode-Effects-Analysis

Pre-Mortem vs. Post-Mortem

o\ Lean Construction Institute
V Transforming the Built Environment
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

FMEA In the News

« SpaceX has faced scrutiny for
decisions like planning for the crew to
be onboard while the rocket is fueled.
In the past, NASA has considered
that too risky:.

* The space agency has tentatively
approved SpaceX’s approach, known
s “load and go.” "We came to the
conclusion that this was an
acceptable risk that we were willing
to take.”

-,
3 © LEAN CONSTRUCTION INSTITUTE




OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

See Risk and Ability to Prioritize

A campus team had a bias to Driving Piles
. FMEA: Failure Mode Effects Analysis
m Near Campus
an ag e to S EVE R I TY Th IS Water Suppply Identify ways failure can occur, estimate risk of failure, prioritize actions to offset/reduce risks «

led them to activate a $$$$$

Current Condition

L] - - J
Itl g a'tl O n Strate g y’ th at Wa'S T Controls or Difficulty Risk Priority
n Ot n e Ce SS ar ] Process Steps Failure Mode Failure Effects Severity Causes Likely Detstion Detecting Number (RPN)
y. ' What is being How can this How can this 1'='5 What causes 1-5 How do we detect 1-5 Severity x Likely xDetection §}  How could we
L done? go wrong? go wrong? (minimal — catastrophic) the failure? (not likely — certain) or prevent? (clear signal — blind) 1-25 l 26-50 l 51-125 counter?
‘ > (ONTIN U\
’ DRN Nk DRNCNG CE(\MT R *T : ENOG gt N T e TRMNG B5
T P . \LES \WATEA NO pHIwTMAL / - FAST, eRfeMNe
| . P Lonakh LEptoE s U INTRAACTS. it RESPNSE ‘
( FourestioN PoTARLE ARUAFE R G wﬂgn 2::*‘“ ’ 5 numT:‘A' = (|
o | — | — e —_— —

group of stakeholders and
expertise on hand

© LEAN CONSTRUCTION INSTITUTE
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This tool, and the associated thinking, helped them
see the path to managing risk.
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Premortem: What and Why

© LEAN CONSTRUCTION INSTITUTE

Premortem: a managerial strategy in which a

project team imagines that a project or
organization has failed, and then works backward

to determine what potentially could lead to the
failure of the project or organization. \Wikipedia

* Risks of NOT doing a premortem:
* Impacts to safety, quality, cost, and
timeliness
 Dissatisfied client
« Unhappy staff; untapped potential; leave the
company


https://en.wikipedia.org/wiki/Pre-mortem

OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

Why teams don’t do premortems

.  We tend to be overconfident

* Don’t have the time (think we
don’t)

* We fear we'll disrupt the
harmony among team
members

* Giving and receliving feedback
Is hard (lack trust, being
vulnerable is hard)

* We don't have a beginner’s
mind

e

B
S o
. -
- e — |
o ’
SRS .‘\%
&% Mg
»
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FMEA vs JHA

JOB HAZARD ANALYSIS

HatEEICH lob/Operation Title: JHA No.: Date:

Project: Location(s): Job Start Date: | Analysis Developed By:
Person(s) Performing This Job: SS0: Duration: Analysis Reviewed By:
Task/Step Potential Hazards Consequence Recommended Safe Job Procedures

© LEAN CONSTRUCTION INSTITUTE




Root cause problem solving

o\ Lean Construction Institute
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OVERCOMING OUR INDUSTRY CHALLENGES WITH LEAN SOLUTIONS

A few (Lean) tools for analyzing root causes

* 5 Why’s: method of inquiry that deepens understanding

* Fishbone (Ishikawa): helps a team identify and explore
groups of causes in increasing detail

* Value Stream Mapping: makes visible the relationship
of a set of processes, people, outcomes and problems

© LEAN CONSTRUCTION INSTITUTE
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Dynamic Compaction in Action

Photograph used by permission of courtesy of
Hayward Baker, Inc., from
https://iwww.haywardbaker.com/solutions/techniques/dynamic-compaction

© LEAN CONSTRUCTION INSTITUTE
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5-Why’s: "Why did H&A employee almost get hit by the weight?”

Missed in Typical crane used, didn’t
Purchasing / check against this work =
Crane not a_ble to _—» Wrong crane used ~, Lift weight & height
hold the weight at not aligned with need
height _
Operator did not check
Crane operator did __—» Operator unaware the weight vs. height
The weight fell ot communicate prior to lift

We did not ask

the issue ~

unexpectedly We didn’t think it was

Oft used crane . Drift and apathy
type...so assumed A

/
/
/

Not part of pre-lift Assume operator
planning, i.e. = will always check
incomplete checklist

/

o»

Culture — not a

- — Wrong mindset —p
Employee 00 our responsibility h z 9 mgmt. priority
close /
/
\ Crane didn’t have —=p Older crane 7
Had to measure the _~~ measurement tools 7 7
height of the weight /
with a tape measure ¥
\ We always do it —p We never pursued a
this way safer way to do this
1 2 3 4 ) 6

-,
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One more idea to share...

o\ Lean Construction Institute
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Question

* Who had the most influence
on determining how quickly
the Titanic could turn away
from the Iceberg?

© LEAN CONSTRUCTION INSTITUTE




Personal Reflection and Commitment
(5 mins)

o\ Lean Construction Institute
V Transforming the Built Environment
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Even if you’re on the right track,
you’ll still get run over if you just
Sit there.
- Will Rogers

© LEAN CONSTRUCTION INSTITUTE
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Improvements will be achieved by all of us

Breakout and share (5 mins)

© LEAN CONSTRUCTION INSTITUTE




Plus/Delta

o\ Lean Construction Institute
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Thank You!

Alex Gururajan ) Nick Masci

Haley & Aldrich, Inc. Haley & Aldrich, Inc.
Senior Consultant Lean Black Belt
aguru@haleyaldrich.com nmasci@haleyaldrich.com

925.440.0413 781.727.6595
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AN SOLUTIONS

This concludes The American Institute of Architects
Continuing Education Systems Course

\
Lean Construction Institute C' info@leanconstruction.or
-~ @ g
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