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Learning Objectives
• Know of the basics of lean 
• Know the history of lean construction 
• Understand production planning in lean construction 

• Perform exercise - Parade of Trade Games
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Brief History of Lean
• Approach to manufacturing (and all kinds of business 

processes) aimed at the elimination of waste (“muda”) 
• Roots back to Just in Time (JIT) concept, inspired by 

American supermarkets and the car production line 
established by Henry Ford in 1913 

• Toyota Production System (TPS) was launched in 1960, which 
in practice covered much of what we today think of as lean 

• The success of Toyota/other Japanese manufacturers 1970s/
1980s lead many from the west to study the practices of these 
companies 

• Most influential book was ”The Machine That Changed the 
World” by Roos et al. (2000) 

• The core principles of lean have later been developed further 
and adapted to different industries, including construction
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The Seven Deadly Wastes
C

Waste, anything that 
adds cost or time 

without adding value

Recently an eighth waste 
has been identified—

underutilization of people
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Excess Inventory – The Corporate Body 
Guard of Bad Processes

LEAN THINKING with SIX SIGMA

A $ea of RM & WIPA $ea of RM & WIP

Reduce the inventory and see the Reduce the inventory and see the wa$tewa$te!!

Excess Inventory
Our corporate body guard against bad processes

You can ‘t be Lean unless your suppliers are Lean.
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Push Principle
• Push = the orders are pushed through the 

production system: 
– Starting of new orders is initiated by a calculated 

production plan 
– Lead time usually extremely long, equivalent to the 

throughput time 
– A deviation of only one sub-component can make 

a critical delay for the entire order 
– A common solution is to forecast the future 

demand and base the production on this prediction 
– Forecasts based on long-term forecasts involve 

great uncertainty 
– To neutralize the uncertainty of the demand 

forecast, the use of stocks to smooth the demand 
is a common approach 

– This goes against the lean principle
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traditional production planning and control techniques are based on a principle that push the

orders through the production system. This means that starting of new orders is initiated by a

calculated production plan. The basic illustration of a push system is that new orders are put in

front of the value chain and then actions proceed successively through the operation stations as

shown in Figure 8.3

Figure 8.3: The push approach to production

In its basic form, the push approach is a clean order-based system. This means that no

action in any part of the value chain takes place before an order is initiated. Then the order

is divided into demands of raw material and sub-components to be purchased and manufac-

tured. It proceeds with the next operation in the value chain at a scheduled time when all the

other requisite factor inputs are ready. There are very few enterprises where a clean order-based

model can be used without modifications. When the order point is placed in the very beginning

of the value chain, the lead time usually will be extremely long. The lead time will be equivalent

to the throughput time, and since no components can proceed with the next operation unless

all factor inputs are ready, a deviation of only one sub-component can make a critical delay for

the entire order. In addition, the average lead time will be large, which will result in a high level

of uncertainty. A common solution is to forecast the future demand and base the production

on this prediction. The time horizon of the demand forecast depends closely upon the length

of the throughput time. The fact is that forecasts based on long-term forecasts involve great

uncertainty. This mean that longer and more uncertain throughput times will involve greater

possibility for the demanded forecasts to go wrong. To neutralize the uncertainty of the demand

forecast, the use of stocks to smooth the demand is a common approach, which goes against the

lean principle.

The other kind of scheduling technique is based on a pull of orders. This means that every

link in the production chain orders the requisite factor inputs themselves. The pull approach

means that the products are ordered from the last link. Then each station has to make an order

to the previous one for the needed components. This is illustrated in Figure 8.5. The result is

that no parts are being produced before a need from the next link is indicated, and the products

are pulled through the value chain.

The two approaches are compared in Figure ??, and it has been proven beyond doubt that in

most cases, the pull system leads to a more efficient system with less waste (given some pre-

conditions, which we will not discuss here, but they are related to waste, e.g., having short
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Pull Principle
• Pull = every link in the production 

chain orders the requisite factor 
inputs themselves:
• Products are ordered from the last link
• Then each station has to make an order to 

the previous one for the needed 
components

• No parts are being produced before a need 
from the next link is indicated, and the 
products are pulled through the value 
chain
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Push vs. Pull
• It has been proven beyond 

doubt that in most cases*, the 
pull system leads to a more 
efficient system with less waste 

• * Subject to some pre-requisites, such as 
sufficiently short change-over times, not too 
extensive demand fluctuations, etc. 

• The question is, can this 
approach be used in project-
based production?
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Figure 8.4: The pull approach to production

change-over times, low to zero defect rates, etc.). The question is, can this approach be used

in project-based production?

Figure 8.5: Comparison of push and pull

8.2 Lean construction

Lean, with its origins in traditional manufacturing, was developed to work in production sys-

tems where the products are mobile, often transported along a production line on conveyor

belts or other means of movement, and with the people or machines performing the manufac-

turing or assembly operations stationary. When the “products” become very large, this is no

longer feasible, such as buildings, ships, planes, etc. In the production of such structures, the

“product” is stationery and people and machines move around to where they are needed.

Inefficiencies in traditional manufacturing prompted the development of lean, and even

worse inefficiencies in the construction of buildings triggered considerations whether the con-

struction industry could learn from manufacturing, despite the differences in the layout of the

production system. Pioneered by researchers such as Koskela (1992) and Ballard (2011), this led

to the development of lean construction. This is a “translation” of the lean principles so that

they can be applied on a construction site. Figure 8.6 shows some key stages in the evolution

from Henry Ford in the 1920s to lean construction.

There are many aspects of lean construction that will not be covered in this coverage of the

concept, but it is important to recognize that lean construction considers the construction site

and the activities taking place there as a production system, just like lean in manufacturing

deals with that type of production system. The lean construction production system contains

the same assets/concepts as product manufacturing:
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Key Lean Techniques 
(Especially for Manufacturing)

D
Value 

Stream 
Mapping, 

Flow 

5S

Single 
Minute Exchange 

of Dies (SMED) 

Cellular 
Manufacturing 

Kanban
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Lean construction
• Lean was developed to work in 

production systems where the products 
are mobile and with the people or 
machines stationary. 

• When the “products” become very large, 
this is no longer feasible, such as 
buildings, ships, planes, etc. 

• Here, the “product” is stationery and 
people and machines move around to 
where they are needed 

• Pioneered by Koskela (1992) and 
Ballard (2011), lean construction was 
developed
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Figure 8.6: The development of lean construction over time

• Customers, which is defined as any downstream actor affected by the product under con-

struction, including partnering contractors • Work stations, resources that perform production

tasks, these resources can be people, machines, computers, etc. • Batches and batch sizes, the

amount of units produced in one go, which can be apartments, rooms, square meters of wall,
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The TFV Model (Transformation, Flow, Value)
• The lean construction production system 

contains the same assets/concepts as 
product manufacturing: 

– Customers, which is defined as any 
downstream actor affected by the 
product under construction, including 
partnering contractors 

– Work stations, resources that perform 
production tasks, these resources can 
be people, machines, computers, etc. 

– Batches and batch sizes, the amount 
of units produced in one go, which can 
be apartments, rooms, square meters 
of wall, etc. 

• These interact in is often called the TFV 
model, where resources are used to 
transform materials, through production 
processes, into products, that provide value 
to customers
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etc.

These interact in is often called the TFV model, representing respectively Transformation,

Flow, and Value. Resources are used to transform materials, through production processes, into

products, that provide value to customers, as shown in Figures 8.7 and 8.8.

Figure 8.7: The TFV model

Figure 8.8: Processes in construction projects

While Figure 8.7 shows a generic model of flows, in a construction project, there are seven

main types of flows, as shown in 8.9:

These flows represent actual flows, of materials, equipment, people, etc., but are also impor-

tant to consider as preconditions that must be in place for a work task to be able to start and be

completed properly, including space, external conditions and completed predecessor activities.

8.3 Production planning in lean construction

This section will concentrate most on two approaches to production planning in lean construc-

tion, namely the so-called Last Planner System and takt planning. Before going into these, it is
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Processes in Construction
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etc.

These interact in is often called the TFV model, representing respectively Transformation,

Flow, and Value. Resources are used to transform materials, through production processes, into

products, that provide value to customers, as shown in Figures 8.7 and 8.8.

Figure 8.7: The TFV model

Figure 8.8: Processes in construction projects

While Figure 8.7 shows a generic model of flows, in a construction project, there are seven

main types of flows, as shown in 8.9:

These flows represent actual flows, of materials, equipment, people, etc., but are also impor-

tant to consider as preconditions that must be in place for a work task to be able to start and be

completed properly, including space, external conditions and completed predecessor activities.

8.3 Production planning in lean construction

This section will concentrate most on two approaches to production planning in lean construc-

tion, namely the so-called Last Planner System and takt planning. Before going into these, it is
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Prerequisites for Process ExecutionCHAPTER 8. LEAN CONSTRUCTION 128

Figure 8.9: Flows in construction, based on Koskela (2000)

important to look at a bigger picture. The most influential development during the last years to

bridge the gap from traditional manufacturing to construction has been made by an automo-

tive company, Porsche, which has produced the concept of a Just-in-Time production system

for construction shown in 8.10.

This framework combines the already mentioned pull and flow principles, the waste-focused

zero defects principle, and the takt principle. To be able to apply the takt principle, it is further

necessary to briefly explain the difference between activity-based and location-based planning,

and the consequences of these for construction site planning.

Classical project planning, which has been the typical approach to construction site plan-

ning, is performed using the traditional Gantt chart, as shown in a small example in 8.11. This is

an activity-based approach that quickly gets extremely complicated, since construction projects

can contain thousands of activities.

One can readily understand that this approach is time-consuming for those performing the

planning, complicated to follow for those performing the tasks, vulnerable to changes due to

disruptions and thus further time-consuming re-planning, etc. The other approach is to take

a location view, which has been less used throughout history, but this is by no means a re-

cent invention. A famous example of a construction project where this was used is the Empire

State Building in New York, completed in just over one year in 1931. A preserved hand-drawn

location-based plan is shown in Figure 8.12.
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The Porsche Lean Framework

Combines pull, flow, waste, and the takt principle
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Figure 8.10: The Porsche lean framework

Figure 8.11: Typical Gantt chart, as an activity-based plan

Unlike the Gantt chart example, this is the complete plan for the Empire State Building, with

each floor representing a line in the chart. Comparing the two, it is obvious how simplified such

a location-based plan is, and this is utilized to the fullest in the takt planning system.

First, however, let us look at the Last Planner System, first developed by Ballard in his PhD
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Classical Project Planning
• Uses the traditional 

Gantt chart  
• This is an activity-

based approach 
• It quickly gets 

extremely complicated, 
since construction 
projects can contain 
thousands of activities 

• It is time-consuming to 
use, complicated to 
follow, and vulnerable 
to changes due to 

• disruptions
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Figure 8.10: The Porsche lean framework

Figure 8.11: Typical Gantt chart, as an activity-based plan

Unlike the Gantt chart example, this is the complete plan for the Empire State Building, with

each floor representing a line in the chart. Comparing the two, it is obvious how simplified such

a location-based plan is, and this is utilized to the fullest in the takt planning system.

First, however, let us look at the Last Planner System, first developed by Ballard in his PhD
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Location-Based Planning
• Less used throughout history, but 

not a recent invention 
• A famous example is the Empire 

State Building in New York 
• It was completed in just over one 

year in 1931 
• Preserved hand-drawn location-

based plan, with each floor 
representing a line in the chart 

• Clearly much less complex
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Figure 8.12: Location-based plan for the Empire State Building

thesis [2000]. This is a framework and method for production planning and control in construc-

tion projects. It is, in fact, an activity-based approach, and thus typically more familiar to people

and companies that have been using the traditional project planning methods. It is therefore of-

ten the starting point for companies starting to convert to lean construction, thus introducing

the principles of pull, waste, zero defects, etc. The core of the Last Planner approach, as the

name implies, is that the detailed planning of the construction activities on site should be han-
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Last Planner System
• An activity-based approach (thus more familiar to companies 

that have been using the traditional project planning 
methods) 

• But integrates the principles of pull, waste, zero defects, etc. 
• The core is that the detailed planning of the construction 

activities on site should be handled by the “last planner” 
• This is typically the foreman supervising a crew of crafts 

people



18

Last Planner System Has Five Major Parts
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dled by the “last planner”, which is typically the foreman supervising a crew of crafts people.

The system is organized into five major parts, as shown in Figure 8.13.

Figure 8.13: Components of the Last Planner System

The first two parts focus on identifying the work that should be done to complete a success-

ful lean project. Master Planning, part one, is done at the very beginning of a project. The master

planning work is focused on identifying major milestones that help gauge the pace at which the

project will progress if it is to be successful. Normally milestones are completion dates for each

of the major project phases and dates for releasing the purchase of major long lead building

items.

Phase planning, part two, is done two to three months before the beginning of each phase.

Phase in this context refers to a portion of the project that makes sense to consider as a com-

plete unit. The phase breakdown for a project will depend upon the size and complexity of

the work, with beginning and completion milestones for phases identified during the master

planning. Phase planning develops an agreement between last planners on how all the work

between those two milestones will be completed and is done through backward planning from

the downstream activities backward to predecessor activities, i.e., through pull.

The third part of the Last Planner System focuses on ensuring that work can be done. It

is the make ready planning through which last planners look ahead to evaluate whether there

are constraints to upcoming tasks identified during phase planning. Most teams look ahead six

weeks when make ready planning, though on complex projects a longer time horizon may be

warranted. A lookahead plan is used to help the team focus on which tasks need to be made
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The Five Elements
• The first two parts focus on identifying the work that should be done to complete a 

successful lean project: 
1. Master Planning, focused on identifying major milestones that will set the pace of 

the project 
2. Phase planning, two to three months before the beginning of each phase, 

develops an agreement between last planners on how all the work between those 
two milestones will be completed and is done through backward planning (pull) 

• The three last parts are done throughout execution of the work: 
3. Make ready planning, look ahead to evaluate whether there are constraints to 

upcoming tasks (usually considering six weeks ahead) 
4. Clarify what each last planner will do to fulfill the promises made, using a Weekly 

Work Plan,  identifying the tasks the teams will complete each day of the following 
week 

5. Learning, based on measurements of progress and adherence to the plans, 
where a key performance measurement is PPC (percentage plan complete)
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Activity-Based Plan
• How efficient is this production plan?
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ready. Constraints are conditions that prevent a planned task from being completed, and in-

clude concerns such as labor and material availability, equipment access, construction docu-

ment conflicts and permits.

The fourth part of the Last Planner System focuses on what each last planner will do to fulfill

the promises made during the phase planning. This is accomplished through the preparation

of a project Weekly Work Plan, wherein each last planner identifies the tasks their teams will

complete each day of the following week. Reliability is extremely important in developing these

shared plans.

The fifth part of the Last Planner System focuses on learning from what the team did, based

on measurements of progress and adherence to the plans. A key performance measurement

used in Last Planner is PPC, percentage plan complete of activities that are completed as planned

per week. It has some important implications for commitment to the plan, often being referred

to as “Percent Promises Complete”, but this will not be discussed further here.

Moving on to location-based plans, we saw earlier how Gantt charts quickly get complicated.

This is, however, not the only downside of such activity-based plans. Looking at the Gantt chart

in 8.14, it is difficult to assess how efficient this production plan is.

Figure 8.14: Gantt-based production plan

In Figures 8.15 to 8.19, the same plan has been converted to a location-based version. First,

it does not make too much sense (which is in fact a reflection that the Gantt chart plan is not

that good).

Next, the activities are sequenced so that they become continuous.

We now see that two of the activities “cross” one another, meaning they will conflict, so we



21

Converting to Location-Based, Step 1

Does not 
make too 
much sense, 
because the 
Gantt chart 
plan was not 
good
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Figure 8.15: Location-based version of the same production plan

Figure 8.16: Re-sequenced plan, with "crossing" activities

adjust further to ensure the right sequencing.

But we now see that there are “empty spaces” that represent a potential for optimization

(only three of the four activities are shown).
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Sequencing the Activities, Step 2

Two of the 
activities 
“cross” one 
another, 
meaning they 
will conflict
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Figure 8.15: Location-based version of the same production plan

Figure 8.16: Re-sequenced plan, with "crossing" activities

adjust further to ensure the right sequencing.

But we now see that there are “empty spaces” that represent a potential for optimization

(only three of the four activities are shown).
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Adjusting the Sequencing, Step 3

Now no 
conflicts
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Figure 8.17: The plan with corrected sequencing

Figure 8.18: "Empty spaces" in the plan
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“Empty spaces” that represent a 
potential for optimization
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Figure 8.17: The plan with corrected sequencing

Figure 8.18: "Empty spaces" in the plan
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Optimizing the Plan, Step 4

The original 
plan = more 
than 25 weeks 
to complete 
Optimized 
plan = 35 
days
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The final, optimized plan ends up like this.

Figure 8.19: Final, optimized plan

In the end, the original production plan, that would take more than 25 weeks to complete,

has been reduced to 35 days. The way to achieve this is through takt planning, based on the

following definition:

Takt-time is the unit of time within which a product must be produced (supply rate) in order

to match the rate at which that product is needed (demand) rate [Frandson et al, 2013]

Translating this concept from traditional manufacturing to lean construction, takt is shown

in Figure 8.20.

As mentioned earlier, where in traditional manufacturing, the planning is about scheduling

the flow of products through resources, in construction projects, we must schedule the flow

of resources (materials, crews and equipment) throughout the building. A visually compelling

way to picture this is that of a train with a number of wagons moving through the building,

where each wagon represents a task (performed by one trade, such as carpenters, electricians,

plumbers, etc.). The capacity and load of each wagon/discipline is adjusted so that the whole

train can move through the building at a constant pace.

The takt planning is done through ten steps, as shown in Figure 8.21.

This process seems somewhat complicated, but many companies have shown that it is quite

easy to understand and start applying. It will be illustrated using an example from the Norwe-

gian company Statsbygg and the project to build a college building.
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Takt Planning
• This type of planning is done 

through takt planning, 
based on the following 
definition: 

– Takt-time is the unit of 
time within which a 
product must be 
produced (supply rate) in 
order to match the rate 
at which that product is 
needed (demand) rate
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Figure 8.20: Takt in manufacturing vs. construction

Figure 8.21: The ten steps of takt planning

For one floor of the building, steps 1-3 conclude with the construction sections shown in

Figure 8.22 (purple sections are technical rooms, blue sections are regular rooms, and the white

section is a large atrium).

In step 4, the logical/optimal sequence of the trades is determined based on the construction

work to be undertaken, shown in Figure 8.23.

To determine the work content of each trade in step 5, the calculations depend on whether



27

Takt Planning in Manufacturing vs. 
Construction
• In traditional manufacturing, the planning is 

about scheduling the flow of products through 
resources 

• In construction projects, we must schedule the 
flow of resources (materials, crews and 
equipment) throughout the building 

• A visually compelling way to picture this is that 
of a train with a number of wagons moving 
through the building, where each wagon 
represents a task (performed by one trade, 
such as carpenters, electricians, plumbers, etc.) 

• The capacity and load of each wagon/discipline 
is adjusted so that the whole train can move 
through the building at a constant pace
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Figure 8.20: Takt in manufacturing vs. construction

Figure 8.21: The ten steps of takt planning

For one floor of the building, steps 1-3 conclude with the construction sections shown in

Figure 8.22 (purple sections are technical rooms, blue sections are regular rooms, and the white

section is a large atrium).

In step 4, the logical/optimal sequence of the trades is determined based on the construction

work to be undertaken, shown in Figure 8.23.

To determine the work content of each trade in step 5, the calculations depend on whether



Takt = the Rhythm of the Work

28



The Rhythm Can Be Increased

29
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Takt Planning in 10 Steps
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Figure 8.20: Takt in manufacturing vs. construction

Figure 8.21: The ten steps of takt planning

For one floor of the building, steps 1-3 conclude with the construction sections shown in

Figure 8.22 (purple sections are technical rooms, blue sections are regular rooms, and the white

section is a large atrium).

In step 4, the logical/optimal sequence of the trades is determined based on the construction

work to be undertaken, shown in Figure 8.23.

To determine the work content of each trade in step 5, the calculations depend on whether
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Campus Building, Steps 1-3CHAPTER 8. LEAN CONSTRUCTION 137

Figure 8.22: Breakdown into construction sections

Figure 8.23: Sequence of trades in the construction section

the construction sections are more or less identical and repeated throughout the whole building

or different sections represent more or less complicated tasks for each trade. For the example

college building, the latter was the case, and the sections were classified as “easy”, “medium”,

The construction sections 
of one floor of the 
building: 
• purple sections 

technical rooms 
• blue sections regular 

rooms 
• white a large atrium
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Figure 8.22: Breakdown into construction sections

Figure 8.23: Sequence of trades in the construction section

the construction sections are more or less identical and repeated throughout the whole building

or different sections represent more or less complicated tasks for each trade. For the example

college building, the latter was the case, and the sections were classified as “easy”, “medium”,

32

Campus Building, Step 4
The logical/
optimal sequence 
of the trades is 
determined 
based on the 
construction work 
to be undertaken
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Campus Building, Step 5
• To determine the work content of each trade, the calculations depend on 

whether the construction sections are repeated throughout the building 
• Or different sections represent unique/complicated tasks for each trade 
• For the college building, the latter was the case, and the sections were 

classified as “easy”, “medium”, and “hard”
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and “difficult”. The estimated workload for the three trades with most contributions are shown

in Table 8.1.

Table 8.1: Calculation of task durations per trade

Further details are summarized in Table 8.2, which is an accumulation of all the task data for

the construction sections of the three levels of complexity.

Table 8.2: Detailed task duration calculations

Based on this, in steps 6-7, it was determined that two parallel trains were required, contain-

ing 19 wagons each, at a harmonized takt time of 5 days, as shown in Figure 8.24.

Calculating the takt time is done using the formula in Equation (8.1):

Takt time = Total construction time
Number of sections+Number of wagons→1

(8.1)

In step 8, the production sequence of the sections is determined, utilizing the two trains, as

shown in Figure 8.25.
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Detailed Task Duration Calculations
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and “difficult”. The estimated workload for the three trades with most contributions are shown

in Table 8.1.

Table 8.1: Calculation of task durations per trade

Further details are summarized in Table 8.2, which is an accumulation of all the task data for

the construction sections of the three levels of complexity.

Table 8.2: Detailed task duration calculations

Based on this, in steps 6-7, it was determined that two parallel trains were required, contain-

ing 19 wagons each, at a harmonized takt time of 5 days, as shown in Figure 8.24.

Calculating the takt time is done using the formula in Equation (8.1):

Takt time = Total construction time
Number of sections+Number of wagons→1

(8.1)

In step 8, the production sequence of the sections is determined, utilizing the two trains, as

shown in Figure 8.25.
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Calculating Takt Time
Dlouhy and Binninger's Takt time formula*:
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and “difficult”. The estimated workload for the three trades with most contributions are shown

in Table 8.1.

Table 8.1: Calculation of task durations per trade

Further details are summarized in Table 8.2, which is an accumulation of all the task data for

the construction sections of the three levels of complexity.

Table 8.2: Detailed task duration calculations

Based on this, in steps 6-7, it was determined that two parallel trains were required, contain-

ing 19 wagons each, at a harmonized takt time of 5 days, as shown in Figure 8.24.

Calculating the takt time is done using the formula in Equation (8.1):

Takt time = Total construction time
Number of sections+Number of wagons→1

(8.1)

In step 8, the production sequence of the sections is determined, utilizing the two trains, as

shown in Figure 8.25.

Dlouhy, J., Binninger, M., Oprach, S. and Haghsheno, S. (2016). “Three-level Method of Takt Planning and Takt Control – A New Approach For Designing 
Production System in Construction.” In: Proc. 24th Ann. Conf. of the Int’l. Group for Lean Construction, Boston, MA, USA, sect.2 pp. 13–22.

Duration = (Takt Wagons + (Takt Zones -1)) * Takt time
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Campus Building, Steps 6-7
It was determined that two parallel trains were required, containing 19 
wagons each
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and “difficult”. The estimated workload for the three trades with most contributions are shown

in Table 8.1.

Table 8.1: Calculation of task durations per trade

Further details are summarized in Table 8.2, which is an accumulation of all the task data for

the construction sections of the three levels of complexity.

Table 8.2: Detailed task duration calculations

Based on this, in steps 6-7, it was determined that two parallel trains were required, contain-

ing 19 wagons each, at a harmonized takt time of 5 days, as shown in Figure 8.24.

Calculating the takt time is done using the formula in Equation (8.1):

Takt time = Total construction time
Number of sections+Number of wagons→1

(8.1)

In step 8, the production sequence of the sections is determined, utilizing the two trains, as

shown in Figure 8.25.
Takt time = 230 days / 28 + 19 - 1 = 5 days 
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Figure 8.24: Determining the wagons of the train

Figure 8.25: The train direction of movement

This plan could be further adjusted in steps 9-10, but there was no need for this in this

project. In the end, the complete location-based production plan for the main area of this quite

complex building, at 14.800 m2, is shown in Figure 8.26.

This plan worked very well, and the construction work was completed according to the plan,

which represented a significant reduction in construction time compared with similar buildings

planned using more traditional approaches.

37

Campus Building, Steps 6-7
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Campus Building, Step 8
The production sequence of the sections is determined, utilizing the 
two trains:
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Figure 8.24: Determining the wagons of the train

Figure 8.25: The train direction of movement

This plan could be further adjusted in steps 9-10, but there was no need for this in this

project. In the end, the complete location-based production plan for the main area of this quite

complex building, at 14.800 m2, is shown in Figure 8.26.

This plan worked very well, and the construction work was completed according to the plan,

which represented a significant reduction in construction time compared with similar buildings

planned using more traditional approaches.
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Campus Building, Steps 9-10
• This plan could be further adjusted in steps 9-10, but there was no 

need for this 
• The complete location-based production plan for the main area of 

this quite complex building, at 14.800 m2:

• The construction work was completed according to the plan, with a 
significant reduction in construction time compared with similar 
buildings
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Figure 8.26: The final and easy-to-read production plan

Problems

9.1 Contractor ABC is building an extension to an existing hotel. The new extension will have

seven floors, each with ten rooms. The intention is to use a takt plan for the interior construc-

tion. The takt train will have twelve wagons and the plan is to define each floor as a construction

section, working a weekly takt of five working days. However, it might also be possible to utilize

a 1-day takt (running the same number of craftspeople in both cases). Use Equation (8.1) to

answer the following questions:

Question 1: What is the planned execution time for the interior construction using a 1-week

takt?

Question 2: If the takt time is changed to 1 day, what will the execution time for the interior

construction be?

Question 3: Calculate the following variables when using a takt time of 1 day and when the

whole train is inside the building:

• Batch size

• Cycle time per room

• Work in progress


