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Abstract. The paper describes a possibility to improve project management
in high-rise buildings construction through the use of various Project
Management Life Cycle Models (PMLC models) based on traditional and
agile project management approaches. Moreover, the paper describes, how
the split the whole large-scale project to the "project chain" will create the
factor for better manageability of the large-scale buildings project and
increase the efficiency of the activities of all participants in such projects.

1 Introduction

In the paper are presented some factors affecting the management of high-rise building
projects and other projects, unique features of managing a complex project in terms of
uncertainty at different stages of its life cycle, proposals that improve the quality of project
management.

The objective of the current study was to demonstrate a possibility to improve project
management in construction high-rise buildings through the use of various Project
Management Life Cycle Models (PMLC models) based on traditional and agile project
management approaches.

1.1 Importance

Currently, urbanization is global trend and in Russia as well - for example, federal
government is planning some "organizational, regulatory and institutional measures are
required to streamline and accelerate the development of agglomerations as a basic condition
for the development of the postindustrial economy in Russia in the medium term (for 6
years)" [1], in particular, it is considered that priority will be focused not only on Moscow
and St. Petersburg, but also on 36 Russian agglomerations with a population more than 500
thousand people. [2] Because of constantly increasing of the cost of land in large cities and
growing of population, it is obvious that the construction of high-rise buildings will also
increase. (At the same time, we do not consider the construction of skyscrapers, which for
the purposes of our paper can also be attributed to high-rise buildings). Consequently, the
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relevance of the project management of exactly high-rise buildings construction will increase
for construction companies.

1.2 Specificity of high-rise buildings as an element of large cities

At present, not only in Russia there are no single criteria for concepts, but also in the world:
"multi-storey building", "high-rise building" and others. According to Emporis Standards, "A
high-rise building is a structure whose architectural height is between 35 and 100 meters. A
structure is automatically listed as a high-rise when it has a minimum of 12 floors, whether
or not the height is known. If it has fewer than 40 floors and the height is unknown, it is also
classified automatically as a high-rise. A multi-story structure between 35-100 meters tall, or
a building of unknown height from 12-39 floors. Example buildings: The Lloyd's Building
(London, United Kingdom), Lever House (New York City, U.S.A.), Hansa-Hochhaus
(Cologne, Germany)" [3]. In Russia, various definitions of the term "high-rise building" are
used, for example, experts indicate that high-rise building is a building with hight more than
75 m (more than 25 floors) [4], according to [5] tall buildings are considered to be more than
75 meters high and up to 400 meters, and according to [6] high-rise residential and public
buildings up to 150 meters high are considered residential buildings with a height of more
than 75 m, public buildings - more than 50 m). Different definitions of high-rise buildings in
the Russian Federation, see in [7].

In comparison with buildings of lower number of floors, high-rise buildings have the
following features: as part of the system of the "city" system, they also touch issues of
aesthetics, traffic management and in a broader sense sustainable urban development. From
the point of view of the internal arrangement, higher demands are placed on high-rise
buildings in terms of reliability, resistance to wind loads, and so on. The processes of creation
and operation of high-rise buildings are also subject to higher requirements: engineering
surveys, design, construction, etc.

In general, it can be certified that a high-rise building as a unique engineering and
organizational system has a much higher complexity than low-rise buildings, this complexity
is characteristic both for the system itself (the high-rise building) and for all the processes
associated with the creation of this systems, including those with higher responsibilities,
risks, investments, etc.

Due to this technology, the management of high-rise building projects requires the use of
methods and tools that are designed to overcome the ever-increasing uncertainty and
complexity of the life cycle processes of high-rise buildings.

2 Methods

In this paper, the data obtained from the scientific and periodicals, which indicate the quality
status of project management in Russia and in the world, and some methods that are available
to improve project management are being considered.

According to Lean Construction Institute (LCI), 70% of all construction projects are over
budget & delivered late. Construction labor efficiency and productivity has decreased, while
all other non-farming labor efficiency has doubled or more since the 1960s. Currently, 70%
of projects are over budget and delivered late. [8]

According to PMI research, organizations lose $ 109 million for every $ 1 billion which
was invested in projects and programs [9]. The KPMG study provides data that only 31% of
all respondents’ projects came within 10% of budget in the past 3 years, and just 25% of
projects came within 10% of their original deadlines in the past 3 years. [10]

The reasons for the lack of success of projects are actively studied all over the world, and
tools for improving project management are also offered. In particular, the implementation
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of BIM is proposed; Lean Construction [11]; Project Definition Rating Index (PDRI) for
Building Projects [12], [13], "project implementation process based on the passage of strictly
defined stages and milestones" (Stage-Gate Process,), "complex project monitoring system"
(Control Tower ) [14] and many other tools.

3 Results

Practitioners and researchers estimate the lack of elaboration elaboration of project
requirements at the initial stages is the main factor of the project's failure. As indicated in
[13], industry practitioners are perceiving that early planning efforts in the project life cycle
have a greater impact on the success of planning delivery. [15] McKinsey experts also
consider that it is necessary to implement a system of a phased project management system
that provides the suspension and completion of inefficient projects in the early stages. [14]

The research [16] indicates that the top five causes of troubled projects were:

1. Requirements: Unclear, lack of agreement, lack of priority, contradictory, ambiguous,
imprecise.

2. Resources: Lack of resources, resource conflicts, turnover of key resources, poor
planning.

3. Schedules: Too tight, unrealistic, overly optimistic.

4. Planning: Based on insufficient data, missing items, insufficient details, poor estimates.

5. Risks: Unidentified or assumed, not managed.

Similar views are expressed by Russian practitioners: "the main factors of project's
failure:

1. Mistaken or incorrect definition of the main parameters at the start of the project (cost,
timing).

2. Abnormality of the technology of project management, design and construction.

3. Formation of false goals ("technological death").

The cause of theseis defects in the project management system. "[17]

Besides the tools for the improvement described above, , the experience of the
industry which learns new methods and models of project management — IT industry faster
that others can be used to improve the system of construction project management (including
construction of high-rise buildings). The answer to the growing uncertainty and complexity
of software development was the development of Agile based technologies.

However, in construction as opposed to IT industry, as a rule, project management models
historically based on the PMI model are applied. This is a linear ("waterfall") model, which
is the most efficient, but less flexible (is non-tolerant to changes). [18,19] This is
understandable and appropriate, since buildings can not be reconstructed by "sprints", as in
Scrum. Therefore, it seems that Flexible Project Lifecycle Management Models (models of
project life cycle management) have no place in construction projects. However, it just seems.
Firstly, stages of construction projects are heterogeneous (shown in the Table 1 below), and,
secondly, there are several flexible (agile) project management models.

3.1 Heterogeneity of stages of construction projects

Let us consider the Influence and Expenditure Curve for the Project Life Cycle model (see
Figure 1), which identifies the conceptual relationship between influence and expenditure in
a project life cycle.
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Fig. 1. Influence and Expenditure Curve for the Project Life Cycle

The curve labeled "influence" in Figure 1 reflects a company’s ability to affect the
outcome of a project during various stages of a project. The diagram illustrates that it is much
easier to influence a project’s outcome during the project planning stage when expenditures
are relatively minimal than it is to affect the outcome during project execution or operation
of the facility when expenditures are more significant. [20]

As we see that the key characteristics that affect project management (costs and
possibility of influencing the project) vary with stage of the life cycle in opposite directions,
which drastically changes the requirements for methods and models of project management.

3.2 Project Management Life Cycle Models (PMLC models)
Robert K. Wysocki highlights following PMLC models (see Figures 2 and 3):
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Fig. 3. Three models based on Agile Project Management Approaches, Source: [21]. In
Russian, see the review of these models in [22].



E3S Web of Conferences 33, 03005 (2018)
HRC 2017

https://doi.org/10.1051/e3scont/20183303005

3.3 High-rise construction project can be viewed a sort of project chain

High-rise construction project can be viewed a sort of project chain, at least, on starting
position. Separate links are separate stages of the overall project. This follows from the fact
that, in the case of increased attention to the early stages, the identified unpromising projects
can be terminated at the Concept or Design stage (in order to avoid higher costs in the future).
In addition, from Table 1 you can clearly see that the different Lifecycle Stage for a complex
project is very different. Thus, we can consider the Concept and Design stages as separate
projects (entering the chain) and use for them different models of project lifecycle

management.

Table 1. Characteristics of different Stage of Project Lifecycle in Development (e.g. for
high-rise buildings)

. Work Possibility to . Goals, Management
Project . Cost of making . .
Lifecycle Stage volume and mﬂueqce the changes Requlrerpents, Life Cycle
costs project Solution Model
. Extreme or
ek
Concept Low Very High Low (x 1) Unclear Adaptive model
Demgp & Medium High Medium (x 5) Partially Clear | Iterative model®
Planning
Procurement Incremental or
and High Medium High (x 12) Clear .
. Linear model
Construction
Start up Medium Low ‘\‘/Oe)ry High  (x Very Clear Linear model
Note:

*- We might notice that on this stage BIM is used quite similar to software or production prototype.

**. Quantitative estimates from INCOSE (The International Council on Systems Engineering (INCOSE) is a
not-for-profit membership organization founded to develop and disseminate the interdisciplinary principles and
practices that enable the realization of successful systems. http://www.incose.org/about) data for all kinds of
complex projects. Here is given as a possible assessment for construction projects.

General approaches to the selection of the Management Life Cycle Model, which is

recommended in [21] is shown in Figure 4.
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Fig. 4. PMLC approaches

As is shown above, these approaches can be used to manage complex construction

projects.
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4 Discussion

The paper shows that an important improvement in the management of complex construction
projects, including for high-rise buildings, is the increased attention to the initial stages of
the life cycle of such projects. The characteristics of different stages of projects are
considered, and a complex project of high-rise buildings with a high degree of uncertainty is
proposed, not as a single project, but as a chain of projects.

The main link of such a chain should be a relatively independent project corresponding
to the "Concept" stage, which is managed by the Extreme or Adaptive Management Life
Cycle Model. These models have the greatest flexibility and the ability to change all the
important elements of the "main" project at the very beginning. In this case, the participants
in this project have more opportunities for an objective review of the project and, if it is found
inexpedient or unprofitable - for rejection. As shown in paper [14], the more inefficient
projects are rejected at an early stage, the more successful the remaining projects are.

If the construction is deemed expedient, the next project "Design & Planning" is started,
which is managed on the basis of the Iterative Management Life Cycle Model, which allows
gradually getting more and more complete "prototypes" of the building under construction.
The criteria for the success of the completion of this project should be the recognition by all
participants of the fact that all important circumstances have been taken into account and that
the uncertainty has been reduced to the level at which the next project - "Procurement and
Construction", with the largest volumes of work and cost, can be managed by the least
adapted to the changes, but the most economical model is the Incremental or Linear
Management Life Cycle Model. If, in the course of the project "Design & Planning",
circumstances are revealed that it is inexpedient or unprofitable to continue the project, the
"Design & Planning" project also ceases, which also saves resources for all participants.

Also very important issues are ways to harmonize the interests of different stakeholders
in the course of the "Concept" and "Design & Planning" projects. These topics include, in
particular, such components as the formation of a «common language», comprehension and
formulation of shared values and on their basis shared goals by all participants, and
implementing of systems engineering methods. These issues are critically important, but they
are beyond the scope of this paper. They were considered by us, in particular, in [23] (on an
example of projects on creation of transport systems in agglomerations).

5 Conclusions

In order to respond more flexibly to the increasing uncertainty and complexity of the
buildings project, it is useful to decompose the whole large scale project and to split it into
the "project chain". In this chain, the former stages of "Concept", and "Design & Planning"
become separate projects, executed sequentially. Then, for managing these projects, which
are very different in their characteristics (and where the uncertainty is much higher than for
the subsequent project "Procurement and Construction"), it will be possible to apply special
Management Life Cycle Models based on Agile Project Management Approaches that are
specifically designed for these conditions. In case of revealing inexpediency or
ineffectiveness of the continuation of the work, it is easier to stop the "small" projects than
the large-scale project. At the same time, for the project "Procurement and Construction",
when the goals, requirements and solutions are already defined, it is advisable to use the
traditional Incremental or Linear Model Management Life Cycle Model.

In summary, the split the whole large-scale project to the "project chain" will create the
factor for better manageability of the large-scale buildings project and increase the efficiency
of the activities of all participants in such projects.
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