






What is the mood in your company? 

What is the mood of your project 
team members who work primarily in 
the trailer (PM staff)? 

What is the mood of your project 
team members who work primarily 
on-site (Field staff)? 

What is the mood of your project’s 
construction workers? 



Moods that get in the way of  learning Moods that are conducive to  learning 
•  Confusion 
•  Resignation 
•  Frustration 
•  Arrogance 
•  Impatience 
•  Boredom 
•  Fear / Anxiety 
•  Overwhelm 
•  Lack of Confidence (insecurity) 
•  Distrust or Skepticism 

•  Wonder 
•  Perplexity 
•  Serenity / Acceptance 
•  Patience 
•  Ambition 
•  Resolution 
•  Confidence 
•  Trust 
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“Quality installed work” 
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The risk of COVID-19 has introduced these moods 
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'They're All Just Waiting To Get Sick': Construction
Sites Raise Concerns In Coronavirus Pandemic 04:36

April 03, 2020 By Callum Borchers

Construction has become a divisive issue in Massachusetts during the
coronavirus outbreak. Gov. Charlie Baker has classi ed much of the state's
real estate development as an essential service, and says it can continue. But
some mayors — including Boston's Marty Walsh — have ordered most work
to halt in their cities.

ElevateBio’s building in Waltham, Mass. (Robin Lubbock/WBUR)

Bostonomix

“Construction has become a divisive issue in MA during 
the outbreak. [The governor] classified…real estate 
development as essential, and says it can continue. But 
some mayors - including Boston - have ordered most work 
to halt. There are risks in keeping going and other risks 
in stopping. The tension is forcing companies and 
workers to make some difficult decisions… But with 
coronavirus cases in MA continuing to rise, the sanitation 
stakes are now extra high.” 
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Bostonomix

"My husband is very nervous about bringing illness 
home," said Michelle… Her husband needs to support 
their family, so he keeps going to work. But Michelle said 
it's hard to keep six feet of space between workers on 
a construction site, as health experts recommend. "I'm 
trying to treat him as if he's contaminated all the time," she 
said. "There's no hug and kiss hello. I mean, you can't 
even get a hug from the people that you care about 
because you're so afraid." 



Primary Lean Principle = RESPECT FOR PEOPLE 

Lean Construction Institute’s 2015 book 
Transforming Design & Construction 



Primary Lean Principle = RESPECT FOR PEOPLE 

Construction Project Leaders should 
acknowledge and respect the 

•  Fear / Anxiety 
•  Overwhelm 
•  Lack of Confidence (insecurity)  

moods in your project’s workers 



Moods that get in the way of  learning Moods that are conducive to  learning 
•  Confusion 
•  Resignation 
•  Frustration 
•  Arrogance 
•  Impatience 
•  Boredom 
•  Fear / Anxiety 
•  Overwhelm 
•  Lack of Confidence (insecurity) 
•  Distrust or Skepticism 

•  Wonder 
•  Perplexity 
•  Serenity / Acceptance 
•  Patience 
•  Ambition 
•  Resolution 
•  Confidence 
•  Trust 

“Quality installed work” 

Transform the risk of COVID-19 into an opportunity 
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In the study authors decided to propose some solutions connected with Lean Management to improve process of 
storing materials. Management of construction site approved 3 ideas explained in detail in Fig. 3. 

Changes in the organization of the site before and after the introduction of Lean Management principles are 
illustrated in the following Figures (Fig. 5). 

 

 

Fig. 5. (a) Storage yard before making changes; (b) and after their introduction. 

3.2. Cost and savings discussion 

Analysis of the cost of introduced changes is difficult, as it is very hard to measure and compare different 
management ideas in the same process. Authors tried to list things and tasks that have influence on finances and time 
of the process. It has to be mentioned, that introduced 5s method is one of the low-cost method that can improve 
building processes. That was the main reason for choosing this method above other proposed. List of necessary 
operations that can influence on the higher cost of the introduction of LM management are: acquiring knowledge; 
cleaning the storage yard; introduce the visual management (signs and safety tape cost); information for workers, 
about changes; maintaining “good change” (reminding and repeating workers about new rules).  The most expensive 
and the hardest is acquiring knowledge, if there is no one on the construction site who is able to analyze and propose 
improvements. On the “Baltic” construction authors proposed solutions, so at this particular case the highest possible 
cost was avoided. 

Savings connected with introducing proposed solution can be divided into 2 categories: hard to estimate and 
possible to measure. Hard to estimate task exists mainly due to the fact, that when change is introduced in one filed at 
the construction site, it also influences other, which is usually hard to measure. The most important actions and 
processes that were affected by introduced methodology on the analyzed construction site are presented in Fig. 6 with 
the division on ease of savings estimation. 

 

 

Fig. 6. Actions and processes affected by Lean Management with division on the ease of savings estimation (red –  very hard, blue – medium). 
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During the crisis, make your project the 
“job site of choice” by operating with a 
36-hour work week while paying for a 
40-hour work week 

•  “Four-Nines” 

•  “Three-Twelves” 



“Four-Nines” with 2 Shifts 

6AM to 3PM = First 9-hour shift 

3PM to 3:30PM = Safety buffer 

3:30PM to 12:30AM = Second 9-hour shift 

Day 
1 

Day 
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Day 
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Day 
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72 production hours a week 



“Three-Twelves” with 3 Groups 

Day 
1 
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Day 
4 

Day 
5 

Day 
6 

6AM to 6PM = 12-hour shift 

Group 1                       Group 1                    Group 1 

Group 2                       Group 2                    Group 2 

72 production hours a week 



“Four-Nines” with 2 Shifts  
and 3 groups over 6 days 

Day 
1 
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108 production hours a week 
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Staggered Start to avoid the crunch 
at the start and end of the shift 

40 production hours a week 

Trade 1 in the 
Parade of Trades 

Trade 2 in the 
Parade of Trades 

Trade 3 in the 
Parade of Trades 

6AM to 2PM = 8-hour shift 

6:30AM to 2:30PM = 8-hour shift 

7AM to 3PM = 8-hour shift 



What about checking the temperature 
of workers to permit entry on-site? 

•  Hire on-site nurses 
•  Train security guards 
•  Train safety staff 











What about checking the temperature of 
workers to permit entry on-site? 

CURT’s April 2nd webinar  
shared these thermal camera options:  
Module Yard Thermal body temperature scanner (HIKVISION)  
Ten best thermal cameras  
Thermal Imaging – Thermoteknix Systems Ltd 
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Ask workers to respect the job site by 
cleaning it daily and keeping it clean 

A clean job site is a productive job site! 

Photos from: 

Nowotarski et al. (2016) 
“Improving Construction 
Processes Using Lean 
Management Methodologies 
– Cost Case Study.” 
Procedia Engineering 



https://www.mscdirect.com/betterMRO/safety/5s-%E2%80%94-basics-workplace-organization  

“Clean as you go!” 



When is there time to clean? 

•  Shift start = First 40 minutes  
•  Stretch & Flex + Safety Toolbox Talk 
•  Pre-Task Planning + Disinfect 

•  Shift end = Last 40 minutes  
•  Reflect + Disinfect  



Where can I find disinfectant? 
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When is there time to clean? 

•  Shift start = First 40 minutes  
•  Stretch & Flex + Safety Toolbox Talk 
•  Pre-Task Planning + Disinfect 

•  Shift end = Last 40 minutes  
•  Reflect + Disinfect  



During “Reflect + Disinfect” 

Ask workers to pause and reflect daily on: 
•  What is working well that we should keep doing? 
•  What is not working well that we should change? 
•  How can we make those changes? 
•  Who will be responsible for those changes? 

Primary Lean Principle =  
CONTINUOUS IMPROVEMENT 



If your workers are required to  
“Work From Home,” ask them to  
pause and reflect on the last 6 months: 
•  What is working well that we should keep doing? 
•  What is not working well that we should change? 
•  How can we make those changes? 
•  Who will be responsible for those changes? 

Primary Lean Principle =  
CONTINUOUS IMPROVEMENT 
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In the study authors decided to propose some solutions connected with Lean Management to improve process of 
storing materials. Management of construction site approved 3 ideas explained in detail in Fig. 3. 

Changes in the organization of the site before and after the introduction of Lean Management principles are 
illustrated in the following Figures (Fig. 5). 

 

 

Fig. 5. (a) Storage yard before making changes; (b) and after their introduction. 
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about changes; maintaining “good change” (reminding and repeating workers about new rules).  The most expensive 
and the hardest is acquiring knowledge, if there is no one on the construction site who is able to analyze and propose 
improvements. On the “Baltic” construction authors proposed solutions, so at this particular case the highest possible 
cost was avoided. 

Savings connected with introducing proposed solution can be divided into 2 categories: hard to estimate and 
possible to measure. Hard to estimate task exists mainly due to the fact, that when change is introduced in one filed at 
the construction site, it also influences other, which is usually hard to measure. The most important actions and 
processes that were affected by introduced methodology on the analyzed construction site are presented in Fig. 6 with 
the division on ease of savings estimation. 
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Go slow to go fast! 

If we plan well, 
we will execute as planned! 
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Work plans can always be improved with better: 
•  Work task definitions (scope) 
•  Crew sizes and durations 
•  Work sequencing 
•  Buffers of time or space = Social Distancing 
•  Handoff between Trade Partners 
•  Work leveling ! Takt planning 

If we plan well, 
we will execute as planned! 
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Work plans can always be improved with better: 
•  Work task definitions (scope) 
•  Crew sizes and durations 
•  Work sequencing 
•  Buffers of time or space = Social Distancing 
•  Handoff between Trade Partners 
•  Work leveling ! Takt planning 

If we plan well, 
we will execute as planned! 

CLOUD-
BASED 
ONLINE 
TOOLS! 
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One approach to LPS implementation = 6 or 8-Board Method 
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No roadblocks = Ideal practice! 
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During COVID-19 disruption, remove roadblocks now 
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Trade Partners? 

Planning During a Pandemic / 
Readiness to Stop Work

Chris Dummermuth, Merck & Co., Inc.
Art Limper, Merck & Co., Inc.

Bill Lewis, SABIC

11

▪ Canteen times have been rescheduled to reduce numbers seated at any one time. 
Security will be put in place commencing to monitor / ensure compliance with social 
distancing guidelines.
Note that this will be strictly enforced, and those who disregard the guidelines (e.g. by 
pulling chairs together) will be directed to leave the site

▪ All those who have a desk at the site should eat at their desk 
(i.e. collect food from canteen and eat at their desk, not in the canteen)

▪ For those who travel to the site in other ways (bus, walk etc.), please use the canteen, 
however ‘social distancing’ will be strictly enforced

▪ Wipes to be made available in office areas to sanitise pre-and post-lunches. 

▪ A review will be undertaken of the office areas, with alternative areas to be allocated to 
facilitate overflow to enable appropriate distancing to be achieved within these office areas

▪ In order to provide efficient throughput, whilst maintaining required “social distancing” we 
have dispensed with the need for gowning in the Cleanroom areas. Gowns will not be 
required, however, hair nets, beard covers and shoe covers will be required. Refer to 
attachment provided at the back of this presentation for further details. 

Social Distancing Requirements

CURT’s April 2nd webinar: 
Set up mannequins to help workers remember 
what staying 6 feet / 2 meters apart means 
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In the study authors decided to propose some solutions connected with Lean Management to improve process of 
storing materials. Management of construction site approved 3 ideas explained in detail in Fig. 3. 

Changes in the organization of the site before and after the introduction of Lean Management principles are 
illustrated in the following Figures (Fig. 5). 

 

 

Fig. 5. (a) Storage yard before making changes; (b) and after their introduction. 

3.2. Cost and savings discussion 

Analysis of the cost of introduced changes is difficult, as it is very hard to measure and compare different 
management ideas in the same process. Authors tried to list things and tasks that have influence on finances and time 
of the process. It has to be mentioned, that introduced 5s method is one of the low-cost method that can improve 
building processes. That was the main reason for choosing this method above other proposed. List of necessary 
operations that can influence on the higher cost of the introduction of LM management are: acquiring knowledge; 
cleaning the storage yard; introduce the visual management (signs and safety tape cost); information for workers, 
about changes; maintaining “good change” (reminding and repeating workers about new rules).  The most expensive 
and the hardest is acquiring knowledge, if there is no one on the construction site who is able to analyze and propose 
improvements. On the “Baltic” construction authors proposed solutions, so at this particular case the highest possible 
cost was avoided. 

Savings connected with introducing proposed solution can be divided into 2 categories: hard to estimate and 
possible to measure. Hard to estimate task exists mainly due to the fact, that when change is introduced in one filed at 
the construction site, it also influences other, which is usually hard to measure. The most important actions and 
processes that were affected by introduced methodology on the analyzed construction site are presented in Fig. 6 with 
the division on ease of savings estimation. 

 

 

Fig. 6. Actions and processes affected by Lean Management with division on the ease of savings estimation (red –  very hard, blue – medium). 
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CASE STUDY FOR WORK STRUCTURING: 
INSTALLATION OF METAL DOOR FRAMES 

Cynthia C.Y. Tsao1, Iris D. Tommelein2, Eric Swanlund3, and Gregory A. Howell4 

ABSTRACT  
Work structuring means developing a project’s process design while trying to align 
engineering design, supply chain, resource allocation, and assembly efforts. The goal of 
work structuring is to make work flow more reliable and quick while delivering value to 
the customer. Current work structuring practices are driven by contracts, the history of 
trades, and the traditions of craft. As a result, they rarely consider alternatives for making 
the construction process more efficient. To illustrate current practice and the opportunities 
provided by work structuring, this case study discusses the installation of metal door 
frames at a prison project. Because the project is a correctional facility, the door frame 
installation process involves a special grouting procedure which makes the installation 
process less routine. Those involved recognized the difficulty of the situation but better 
solutions were impeded by normal practice. This case study thus provided the opportunity 
to illustrate how one may come up with alternative ways to perform the work without 
being constrained by contractual agreements and trade boundaries. By doing so, we 
illustrate what work structuring means. Local and global fixes for the system comprising 
walls and doors are explored. In addition, we discuss the importance of dimensional 
tolerances in construction and how these affect the handoff of work chunks from one 
production unit to the next.  

KEY WORDS 
lean construction, work structuring, process design, operations design, first run study, 
methods analysis, precast concrete, door installation, planning, coordination 
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“Results don’t convince.” 
 - Greg Howell 

“How do you determine the ROI for these extra efforts added 
because of COVID-19  implementing Lean on projects?” 



Moods that get in the way of  learning Moods that are conducive to  learning 
•  Confusion 
•  Resignation 
•  Frustration 
•  Arrogance 
•  Impatience 
•  Boredom 
•  Fear / Anxiety 
•  Overwhelm 
•  Lack of Confidence (insecurity) 
•  Distrust or Skepticism 

•  Wonder 
•  Perplexity 
•  Serenity / Acceptance 
•  Patience 
•  Ambition 
•  Resolution 
•  Confidence 
•  Trust 

“Quality installed work” 

Do you have ambition and the resolution 
to uphold Lean principles? 



Primary Lean Principle =  
RESPECT FOR PEOPLE 

Do you have ambition and the resolution 
to uphold Lean principles? 

Primary Lean Principle =  
CONTINUOUS IMPROVEMENT 



“After I explain Lean Construction to people, they 
often say to me, ‘Well, that’s just common sense’… 



…well, unfortunately,  
the sense isn’t common.” 

 - Greg Howell 

“After I explain Lean Construction to people, they 
often say to me, ‘Well, that’s just common sense’… 







For the AEC industry to be efficient and effective in serving society, the AEC 
community must rapidly identify, implement, and share lessons learned 
about the best regulatory, design, supply chain, and construction solutions 
used to address societal needs. This is especially the case now as we are all in 
the midst of the challenges created by COVID-19. 
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