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PA3PABOTKA TIOAXOJAIIEM METOJIOJIOI' MM YITIPABJIEHU S CTPOUTEJIbHBIMU
I[TPOEKTAMMU

KALIMPUITYP M.M.}, ATTbBMAJIETU A.M.?
lkanaumat apxuTexTypsl, noreHT Kadeapsl «CTpOUTeTbHbIE MATEPHUATIBI U TEXHOIOTHS
CTPOUTENLCTBAY
2MaTHCTPAHT, CTPOUTENBHBIH (haKyIbTeT
benopycckuii HALMOHAIBHBIN TEXHUYECKUI YHUBEPCUTET
r. Munck, Pecriybnmka benapych

OCHOBHBIM BAICHLIM BONPOCOM 8 YAPAGIEHUU CMPOUMELbHbIMU NPOESKMAMU ABISAEMC 8blOOD
NPABUILHOU MOOCIU CMPOUMeNbCmed. Ycneuinoe 3asepuieHue CmpoumeibCmed 4acmo 3a8ucum om
B03MOJICHOCHEN YNPABILEHUS NPOEKMOM U e20 Memooonocull. Ecmb MHo20 memoodonozuii Ha 8vbl0O0p,
KaxNCcOast co c80UM COOCMBEHHBIM HADOPOM NPABUIL, NPUHYUNOS, NPOYeccos u npakmuk. Memooonoeus,
KOMOpylo cliedyem eHeOpums, NOIHOCMbIO 3A8UCUM OM MUNna NpoeKkma, KOmMopbwlil 8bl coOupaemecs
npeonpunsime. Llenvio 6viOOpa memooonocuu YnpaeieHus NPoeKmamu seusemcs MAKCUMATbHOe
UCNONIL308AHUE PECYPCO8 U BPEMEHU.

B smoti cmamve denaemcsi nonvimka npedcmagums 3 0CHO8HbLE MEMOOOLO2UlU, COCMOSUUE U3
Memooono2ul  8000NA0a, 0OEpPeNcIUB020 NPOU3BOOCMBA U KPUMUYECKO20 NYMU, a mMaxKice
NPOAHATUZUPOBANb UX NPUSOOHOCb Ol CIPOUMENbHOU OMPACIU U NPEONONCUNb XOPOWUL CNOCOD
Haumu noo0Xo0AwWy0o Memooo102ur0 YRpasieHus CmpoumenbCmeoM.

KitoueBbie cioBa: cTpOUTENHCTBO, HAKJIOHATH, BOJOMAA U METOMOJIOTUS KPUTHYECKOTO IMYTH,
METOJIOJIOTUHU YTIPABICHUSI TPOSKTaAMH.
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The main important subject in construction project management is to choose the right construction
model. Successful completion of construction often depends on project management capacity and its
methodologies. There are many methodologies to choose from, each with its own set of rules, principles,
processes, and practices. The methodology that should implement entirely depends on the type of project
undertake. The goal of choosing a project management methodology is to maximize the use of resources
and time.

This article tries to introduce 3 main methodologies consists of: waterfall, lean and critical path
methodology and analyze their suitability for the construction industry and suggested a good way to find
a suitable construction management methodology.

Keywords: construction, lean, waterfall and critical path methodology, project management
methodologies.
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INTRODUCTION

Project management is the foundation upon which every construction project is built. A
construction project manager must have a variety of skills and competencies in order to move through
the project and establish functional contact with the many teams. Construction projects have a constant
need for modifications and in this sense project management is key to the stability of the entire
procedure. The main 3 used project management methodology for construction is: waterfall, lean and
critical path methodology.

v The waterfall methodology is a project management approach that emphasizes a linear
progression from beginning to end of a project. This methodology, often used by engineers, is front-
loaded to rely on careful planning, detailed documentation, and consecutive execution. The waterfall
methodology has a big challenge because it requires significant upfront project planning before any
value-creating work is completed. Planning is necessary because clients need to agree on cost, schedule
and scope [1,2].

The waterfall methodology is one of the "traditional™ project management frameworks. It has been
used for several decades, especially in the construction industry. Waterfall model is based on three main
principles: low customer involvement, strong documentation, and sequential structure.

v' lean methodology: Lean project management is the application of lean manufacturing principles
to the practice of project management. The goal of lean project management is to maximize value while
minimizing waste. Lean manufacturing principles were developed by Toyota in the 1950s and applied
in the 1970s to combat the energy crisis. The term “lean” was coined in the late 1980s. The Project
Management Institute sums it up: “To be Lean is to provide what is needed, when it is needed, with the
minimum amount of materials, equipment, labor, and space.”

Lean manufacturing identifies three types of waste: muda, muri, and mura (known collectively as
the 3M).

e Muda refers to activities that consume resources without providing additional value

e Muri refers to the overuse of equipment or employees

e Mura is operational “unevenness,” which decreases efficiency and productivity in the long term

Lean project management aims to reduce the 3M within the project process [3,4].

The Lean methodology is suitable for construction on the one hand for costly waste in the
construction industry, especially for large projects. There are also many moving parts in people and
processes, and the lean framework is well suited to facilitate collaboration and efficiency.

First published in 1996, the book Lean Thinking by James P. Womack and Daniel T. Jones
introduced five key principles that can be used to apply the lean concept to project management.

1. Specify value: What is the project’s value in the mind of the customer?

2. Map the value stream: A “value stream” map shows the entire process for creating the product
or project. Once this process is mapped, it can be analyzed for waste, such as unnecessary steps that tax
resources or compromise quality.

3. Make value flow by eliminating waste: Creating an improvement plan will eliminate the waste
identified in the value stream. This plan represents a “future state” for the project’s process.

4. Make value flow at the customer’s demand: The ideal scenario is to move the project forward
or create the product when requested by the customer. Get as close to this as possible to reduce inventory
and save resources.

5. Embrace continuous improvement in pursuit of perfection: Regularly reassess the project
process to eliminate waste and maximizing productivity and efficiency.

v critical path methodology: The critical path method in construction is a method of project
scheduling that breaks down required activities using a diagram to calculate the duration required to
complete each activity. The critical path method, or CPM for short, is sometimes referred to as critical
path scheduling. It’s commonly used by project managers to accurately plan construction projects.
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The critical path is identified by a detailed network diagram that takes into account each activity,
its duration, predecessors, and lag. The critical path is the sequence of activities that are necessary
(critical) to complete the project.

A critical path diagram is a visual planning tool that represents all of the construction activities
required to complete a project. The diagram takes into consideration each activity's duration, preceding
activity (how each activity related to another), and lag. The diagram allows for a project to visually be
broken down into activities, which are often depicted in boxes [6,7].

The basic assumptions behind critical path management are efficiency and cost control. Project
managers create scheduling efficiencies by determining which specific tasks have the greatest effect on
the timeline of a project.

As for the critical path methodology, we should find the right set of steps that must be taken to
complete the project successfully. To find this "critical path"”, the project is first broken down into its
component tasks. Then, each task is evaluated in relation to its resource needs, prerequisites, schedules,
and personnel needs. Finally, any dependencies and relationships between tasks must also be established.

RESULTS AND DISCUSSION

There are many methodologies to choose from, each with its own set of rules, principles, processes,
and practices. The methodology that should implement entirely depends on the type of project are going
to undertake. The goal of choosing a project management methodology is to maximize the use of
resources and time [8,9].

In order to choose a proper methodology, we need to know what we want and our main principles
for construction as like as advantages and disadvantages of every methodology.

v' Advantages of the waterfall methodology

e Since technical documentation is a necessary part of the initial requirements development
phase, this means that all team members clearly understand the objectives of the project. New
developers can quickly discover the coding rules and get into the workflow without too many
problems. If a waterfall model is used for the life cycle of an information system or project, gradual
breakdown ensures discipline;

e Each step has a well-defined starting point and conclusion, making it easy to monitor progress;

e [t uses a clear structure;

e The progression of the waterfall model is intuitive;

¢ The waterfall model determines the end goal early;

e It transfers information in superior ways when compared to other methodologies;

¢ The waterfall model keeps a project to a specific timescale;

¢ There are fewer financial surprises with the waterfall method,

e It reinforces good testing habits;

¢ The phases of the waterfall model are predictable and don’t overlap.

v’ Disadvantages of the waterfall methodology:

e The waterfall model doesn’t support making changes;

e It can invalidate the work you’ve previously accomplished;

¢ This method excludes end-users and clients;

o It delays testing until after the completion of the project;

e The waterfall model can promote longer delivery times;

e It typically works better for small projects;

e Working models aren’t available until the latter stages of a project;

e It is often compared to a well-known project lifecycle methodology;

¢ This methodology is still used today in the public sector.

v Advantages of the lean methodology: Construction organizations that use lean project
management can expect [10, 11]:
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e Efficiency: By defining processes, developing management and implementing strategies such as
the 5 S’s (Sort, Streamline, Shine, Standardise and Sustain), companies can therefore improve
productivity.

e Speed: With improved efficiency comes increased speed. The more efficient the project, the
faster it is completed. And the quicker one project is completed, the quicker companies can move on to
the next, which could mean more clients!

e Less Wastage: This does not only refer to product wastage, but to time, energy, and money as
well. Lean construction aims to decrease waste from all aspects of the project.

e Safety: Thanks to better organisation and standardised strategies put in place via Lean
Construction, many companies have seen a signification decrease in workplace injuries.

v’ Disadvantages of the lean methodology:

e Commitment: For Lean Construction to be successful, commitment and focus are need by all
involved. Team unity and sometimes additionally training are required.

e Other projects: Current/unfinished projects may take a hit whilst a company is trying to
incorporate Lean Construction and is something that needs to be considered before taking on a new
strategy.

e Time: Adopting anything into a company can be tricky but more significantly, it can be time
consuming. Instant results are not guaranteed as it takes time to implement new techniques. Results are
more gradual.

e Cut corners: Some argue against Lean Construction as they believe in order to build so quickly
and efficiently, corners are being cut. For example, less than appropriate materials are being used and
won'’t last as long as traditional materials, meaning the project itself won’t hold the same longevity.

v’ Advantages of critical path methodology: It is considered the best method for

e It figures out the activities which can run parallel to each other.

e It helps the project manager in identifying the most critical elements of the project.

e It gives a practical and disciplined base which helps in determining how to reach the objectives.

¢ CPM is effective in new project management.

e CPM can strengthen a team perception if it is applied properly.

e CPM provides demonstration of dependencies which helps in the scheduling of individual
activities.

e It shows the activities and their outcomes as a network diagram.

e It gives a fair and concise procedure of documenting of project.

e It helps in determining the slack time.

¢ An explicit and clear approach of communicating project plans, schedules, time and cost
performance is developed.

e [t is extensively used in industry.

e It helps in optimization by determining the project duration [12].

v’ Disadvantages of Critical Path Method (CPM):

¢ The scheduling of personnel is not handled by the CPM.

e In CPM, it is difficult to estimate the completion time of an activity.

e The critical path is not always clear in CPM.

e For bigger projects, CPM networks can be complicated too.

e It also does not handle the scheduling of the resource allocation.

¢ In CPM, critical path needs to be calculated precisely.

CONCLUSION

The world has changed. As with all management methodologies though, there are pros and cons
— but being aware of the potential pitfalls is your best line of defense. According to the Project

Management Institute (PMI), a methodology is defined as ‘a system of practices, techniques, procedures,
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and rules used by those who work in a discipline. Therefore, any methodology needs to accommodate
multiple complex tasks, many of which occur concurrently. The Waterfall Methodology is well-suited
because it was designed for the industry. The Lean Methodology is perfect for cutting down on wastage,
and the Critical Path Framework is designed for construction companies that handle multiple concurrent
projects. Here are three things to keep in mind:

1. Understand the potential problems, and take steps towards mitigating these.

2. Always keep your overarching company goal in mind.

3. Track and monitor progress as you go, both through project management software and daily
team standups.

If you use these three points as your guiding star, you’ll be able to build an efficient project that
evolves and improves each day.
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