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Abstract. This article dwells upon the issues of providing project timely completion as well as key
project milestones. In many cases project deadline exceed leads to catastrophic outcomes for the aims
and results of the project. Thus, the present article deals with the relevant issues of project schedule control,
methodology study based on application of Schedule Timeliness Index and Schedule Progress Index,
indicating upon reaching the critical value of extreme deviations from the forecast project duration of
targeted project implementation at any moment of time. The suggestion herein is to calculate the minimum
possible durations for each project activity and estimate the project duration safety margin coefficient.
Based on the safety margin coefficient value it is suggested to define the border values for project shift
from one status to another upon criteria of its timely completion possibility. The suggested methodology
can be recommended for use by construction project managers in order to prevent a potential failure of
project completion deadlines. The system indicating critical project time variance enables to initiate the
process of project schedule adjustment before point of no return and herewith prevent project failure. The
studied methodology was implemented in modern project management software sphere.

AHHOTaumAa. B crtatbe paccMOTpeHbl Bonpockbl obecrnedYeHus CBOEBPEMEHHOCTU 3aBepLUeHWs
NpoeKTa, a TaKkkKe KMYeBbIX BEX NpoekTa. Bo MHOMMx crnyyasx npeBbllleHWe CpoKa peanusaummn npoekTa
npMBOAMT K KaTacTpouueckum pesynbTaTamMm Lenen npoekta. Hacrtosiwas crates nNocBsilleHa
aKTyanbHbIM BOMpPOCaM ynpaBneHus pacnMcaHueM npoekTa, MeToauKe MUcCneaoBaHusi, OCHOBaHHOW Ha
NpUMEHEHNN WHOEKCa CBOEBPEMEHHOCTU MpOoeKTa M UHOEeKCa BbINOMHEHUs MPOEKTa, YKa3blBaloLLmX
OOCTWDKEHNE KPUTUYECKOrO 3HayeHusl npefenbHbiX OTKIMOHEHWW OT MPOrHO3HOrO Ccpoka obuwen
NPOOOIPKUTENBHOCTM NPOEKTa B N06OM MOMEHT BPEMEHM OCYLLIECTBIEHNS NpoeKkTa. B HacToswen ctaTbe
npeanoXXeHo paccuMTbiBaTb MMHUMAIbHO BO3MOXHYIO MPOAOIDKUTENBHOCTD ANS KaXaon paboThl MpoekTa
W oueHuBaTb NpeaenbHbl KOahUUMEHT 3anaca NPoAOSKUTENBHOCTU NpoeKTa. Ha ocHoBe NpegenbHoro
3HauyeHns koaddMUMeHTa 3anaca NpefrioKeHO OonpefenuTb FpaHuubl 3Ha4YeHWn Ong npoekTa npu
nepexoge OT OQHOrO cTaTyca K APYromy no KpUTepUsM BO3MOXHOCTM €ro CBOEBPEMEHHOIO 3aBepLUEHNS.
MpeanoxeHHas wMeToauka MoxeT OblTb pekoMeHOoBaHa Ans MCMOMb30BaHUS pPYyKOBOAMTENSAMMU
CTpOUTENbHBIMA MPOEKTOB AN NpeaoTBpalleHUs BO3MOXHOIO CpblBa CpOKa 3aBeplUeHUsi MpoekTa.
Cuctema MoOXeT onpefennTb HacTyNneHne KpUTUYECKUX 3Ha4YeHU 1 NO3BONSAET NHULMMPOBaTL NpoLecc
perynupoBaHusa ocTaBLuerocs rpacduka BbINONHEHUSA NPOEKTa A0 HACTYMNNEHUs TOYKU HEBO3BpaTa U TeM
caMbiM MpefoTBpaTUTb CPbIB BCero npoekta. Wccnegyemass metoavka 6Gbina Takke peanus3oBaHa B
COBPEMEHHOM NporpaMmMHOM obecnevyeHnmn ynpaBneHnsi NPOeKTamMu.
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Introduction

There is a modern tendency in construction projects to pay special attention to completion of works
and commissioning of the projects on time. There can be distinguished a number of projects where it is
crucial to prevent a failure to meet construction deadlines, e.g. it was necessary to complete all the works
and commission the Olympic Projects in Sochi before the start of the Olympic Games, football stadiums
are to be completed by the Football World Cup 2018 and the like. Commissioning of such projects later
than on the fixed date (deadline) results not only in drastic decrease in project effectiveness but can lead
to the total program failure it was a part of. Thus, when working with the crucial projects where deadlines
failure is not acceptable it is necessary to pay special attention not only to comprising and optimization of
the Construction Project Schedule but also creation of effective system of monitoring, control and
management of the project.

The subject of research herein is to study the methods of calendar planning and control over timing
of works within the construction project.

The aim of the study is to create and develop a system of activities timing control and monitoring
within construction project that can prevent catastrophe due to failure of timely project completion. This
article addresses the situations when the project timely completion is the top priority for the project manager
and timely completion is the key criteria of the construction project success. Therefore, there is a possibility
to increase the project budget within certain limits if it provides correction of negative deviations from the
activities deadlines.

Literature review

In accordance with the generally accepted project management principle, effective schedule
management is considered to be the key to successful project completion. Therefore, all main methods of
project management emphasize the importance of tasks calendar planning and control over the
schedule [1-8].

Project Tracking — regularly performed process of collecting actual data on activities performance,
comparing them with the planned parameters and comprising reports on activities performance status.
Project Control is understood as a regular collection of actual indicators of project works, comparing them
with the planned ones, analysis of the results and taking manager’s decisions in order to eliminate negative
factors and provide achievement of the target results of the project [9-13].

In Project Management Body of Knowledge (PMBOK® Guide) PMI [14], which is the guideline for
most project managers in the World; its principles lie in the basis of such modern software for project
management as Microsoft Project, Oracle Primavera, Spider Project, Asta PowerProject. Project planning
methods are presented in quite details [9, 15], but there is no sufficiently complete information on principles
how to achieve the planned targets, first of all based on dates of separate activities and the overall project.
The latest revision 5 of PMBOK includes the process of activities dates control — procedure 6.7 «Control
Schedule», which prescribes to use Critical Path Method, Critical Chain Method, Earned Value
Management and/or Trend Analysis for work performance status reports [14].

Moreover, for schedule control PMBOK prescribes to use Project Management Software, Resource
Optimization Technique, Modeling Technique, Leads and Lags, Schedule Compression and Scheduling
Tool [14].

Let us consider the main methods among those listed above.

In the 1950s two similar methods for work management within project implementation were
developed.

Critical Path Method (CPM) was suggested by companies «DuPont» and «Remington Rend» for the
management of big projects on DuPont Plants modernization [16-18].

The basis of the method is to define the longest duration of the networks of tasks from the start until
the end of the project with regard to their links. The tasks that lie on the critical path (critical tasks) have
zero time reserve and when their duration is changed all project dates are changed too. But this method
requires further studies for project schedule control.

Program Evaluation and Review Technique (PERT) was created by Lockheed corporation,
consulting company «Booz, Allen and Hamilton Inc» for the USA Navy during development of Polaris-
Submarine weapon system. PERT was developed mainly for the reason of simplifying planning and
comprising schedules of big and complex projects. PERT is applied to very massive, simultaneous,
complex, and unusual projects. The method implies an uncertainty and possibility to develop the project
working schedule without precise knowledge of all details and necessary duration of all its
composites [16-17, 19-20].
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Critical Chain Project Management (CCPM) was first described in 1997 in Eliyahu M. Goldratt book
«Critical Chain» [21], the method was supported by experts as it was very close to classical PERT's
method. The method uses the buffers to eliminate project risks and provide balance of the Project schedule,
visualizing fever chart, project estimate from its end date not from the start date as it is done in PERT
method, which gives an advantage for project control [21-23].

Earned Value Management (EVM) is based on definition of proportion of the actual costs to the
planned value of activities which shall be completed by the target date. This method is used world-wide but
not very popular in the Russian practice. There are some researches known on applying the earned value
technique for control and project dates forecast. However, the earned value management technique uses
project cost indicators as basis, while it is rational to use time indicators. The distinctive feature between
the cost and time indicators is that the later cannot be summed up, i.e. a project’s total duration is not equal
to the sum of its activities durations and defined by the duration of the critical path [24-26].

Herein it is demonstrated that in the projects, where cost of critical works makes little value of the
Project cost (e.g. critical path includes works on design approval or construction permit), forecast of the
overall duration of the project can lead to the wrong result. In such project, where Planned Value of the
critical works is comparable with the Planned Value of non-critical path works, Earned Value Management
technique can lead to correct results [27].

Project Milestones Method significantly improves project schedule management as it focuses on
tracking the most important events (control points) of a project connected as a rule to the achievement of
intermediate project results. When the control points are reached, the planned and actual indicators are
usually compared as for the moment of the control point. The control point description includes information
on when the planned tasks can be completed and what will be the result of their performance [12, 16, 18].

Setting goals

The main aim of project time management is to assure project completion on time. Tracking and
analysis of project dates, providing data for follow-up control imply comparing basic (approved) parameters
of works with actual (for performed tasks) and forecasted (for planned events) parameters. During project
implementation process there always appear deviations from the basic schedule parameters, which can
cause positive, negative or neutral effect on overall project duration, according to the majority of project
management techniques integrated into the project management software.

Oracle Primavera, Microsoft Project, Spider Project and others, the project manager is suggested to
organize regular (usually weekly) collection of actual data and preparing a report demonstrating disruption
of baseline finish dates, including emphasizing critical works disruption. Such methods provide data for
analysis of the status and make management decisions only at tactical level meanwhile achievement of
timely construction project completion in whole is a strategic task. Hence, solving this main strategic task
the main parameter of control is the deviation of the expected date of project completion Ti for the planned
(i.e. prescriptive or approved) completion date Tiar:

TV = Ttar - Tfor (1)

where TV — Time Variance, i.e. variance of the completion date of the project;

Twar — target completion date of the project (determined upon schedule approval and stays fixed constant
within the overall project duration;

Tior — forecast completion date of the project (determined by recalculation of updated schedule upon actual
report issue date).

TV=f(t), where t — time of project implementation.

The strategic target to provide timely project completion is achieved in case when:
TV(i=T,)<O0 2)

Therefore, it is necessary to suggest the technique of project time control which preserves this
identity (2).

To proof the necessity of developing this technique consider the following example.

Consider construction project, which consists of 6 activities: A, B, C, D, E, F. Activities A-B, A-C, B-

D, C-E, D-F, E-F are connected with the links type “Finish-Start”. Durations, set as the given data and dates
of Activities’ completion calculated with the method of the Critical Path are presented in the Figure 1.
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Figure 1. Project schedule with baseline duration of project activities

Critical activities A, B, D and F are indicated on the diagram by darkening. They shape the critical
path of 30 days, which determines the total duration of the project taken as a target duration Ttar.

Duration of individual activities of the project can be defined in accordance with the existing method
by selecting efficient number and quality of teams, choice of the most suitable vehicles and equipment, the
most effective work methods and etc. As a rule, decisions on duration of construction and installation works
are specified in Method Statements (Russian abbreviation - PPR). The most efficient durations are
characterized by the minimum cost.

At the same time individual activities of the project can be accelerated. Even before the start of the
project it is possible to find margins for shortening duration of works (e.g. with the more powerful equipment,
usage of materials with different characteristics etc.) and determine the value of minimum achievable
durations for each activity. In addition, it is necessary to find a possibility to optimize the links in order to
find the earliest possible start for subsequent activities.

Reduction of works duration nearly always leads to cost increase. However, the article considers the
issues of project timely completion, so let us assume that the project management is ready to increase the
project budget in order to prevent the failure to meet the Project deadlines.

Note the minimum possible activities’ durations tmin compared to the baseline durations tesi for the
example under consideration in Table 1.

Table 1. Baseline and minimum possible duration of project activities

Activities Baseline Duration, Minimum possible duration,
tosl, days tmin, days
A 5 3
B 9 3
C 6 3
D ) )
E 7 6
F ) 8

There is also a condition that in the example considered herein there is a possibility to accelerate
the project combining activities. E.g. it is possible to start activity B two days before completeing activity A,
and there is also a possibility to start activity D a day before activity B finishes.

Thus, in case of the maximum project acceleration, the duration of the critical path will be
3-2+8-1+4+8=20days.

As a result, at the moment when the baseline plan is prepared it is necessary to approve not only
the baseline dates of activities of the project but also their minimum possible durations which gives big
advantages in Project Risk Management, viz. transition to “accelerate mode” of project implementation in
case critical deviations from the baseline approved appear.

After Project Baseline dates are approved and start of the project the tracking procedure is initiated.
Picture the 10" day of the Project implementation. During the actual data collection procedure, it has been
found that the actual duration of activity A is 10 days versus 5 days of Baseline duration. An increase in
the duration of activity A has resulted in failure to start other subsequent activities on time, specifically,
activities B and D can start on 11" day instead of 6.

Having analyzed the data we can get a quality evaluation of construction project schedule
performance status, namely “The Project is being delayed” and the quantity value only for A activity “the
value of delay is 5 days”. Quantity value of strategic aim possibility to achieve — timely project completion
can be calculated with the formula (1). In our case the variance from the project completion date as of the
report date equal to 10" day TV(t=10) = - 5 days. Coincidence of the A activity date deviation value with
Bovteev S.V., Kanyukova S.V. Development of methodology for time management of construction projects
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the Project deviation value happened due to the fact that A activity is critical and, thus, its duration increase
resulted in overall project duration increase.

However, the existing methods cannot evaluate possibility (or impossibility) of meeting the project
deadline. If the project is delayed at the moment that the project manager shall realize that there is a
possibility to eliminate delay within remaining time and when approved, what exactly shall be undertaken
if there are several options, it is necessary to understand the most efficient, according to the integral criteria
of cost and credibility.

Herein, for our example, if the remaining part of the project is performed within the base parameters
there is required 9 + 8 + 8 = 25 days more to complete the project, hence, the project will be completed on
the 35" day, or 5 days later than the target date. However, provided the project is accelerated by shortening
the duration of all activities to the minimum durations possible (according to Table 1), then the remaining
part of the project will be performed within 8 + 4 — 1 + 8 = 19 days. In this case, the project will be completed
within 29 days, which is even earlier than the target date.

Let us suppose that activities B and D started on day 11. For works in progress it is necessary to
forecast their expected finish date. Suppose work B finishes on day 19. In this case, the expected total
duration of the project will be no less than 30 days and provided maximum acceleration undertaken; the
project can be completed on time.

Let the following tracking has revealed upon actual data collection on day 12 that B activity finish
date will be on day 20. In this case even maximum acceleration will not provide project completion earlier
than on day 31.

The aforementioned example shows the well-known fact that shall activities durations increase
gradually (or start dates delayed) the estimated overall duration of the project will increase. Once it turns
out the negative value of TV cannot be compensated with the remaining activities acceleration. This
moment occurrence is called the Point of No Return and it guaranteed leads to Project Failure.

Specifically for our example, the Point of No Return occurs, as seen from our scales, on day 11.

Since the main goal of project time management, as stated above, is to provide timely execution of
the project, it is possible to paraphrase the given statement: the main goal of project time management is
to prevent the project to cross over the Point of No Return. Thus, when the project condition is close to the
Point of no Return, the project schedule adjustment system shall be initiated. It is worth to mention that the
variance between the approved and minimum possible durations of the project plays the role of a safety
margin of time which is not recommended to be used at once, it shall be stretched for the overall duration
of the project implementation. Thus, the project manager will get an effective tool of time management
which can prevent the project catastrophe.

Methods and results

Itis well seen from the example considered above that for the project control purposes it is important
for the project to have the “margin of safety”. Likewise, during structural calculations it is necessary to
indicate the safety factor as a proportion of the maximum load which the structural element can bear. For
the project management purposes let us introduce a coefficient of safety margin on duration Ks equal to
proportion of estimated duration of the critical path to the minimum possible duration of the critical path.

K:h
°T

min

3)

where Tpsin — baseline (estimated) duration of the critical path;

Tmin — Minimum possible duration of the critical path;

The more the safety margin coefficient value - the lower the project deadline failure risk.
In our case, the safety margin coefficient is approximately 30/20 = 1,5.

Thus, it is necessary to suggest the methodology which assures to prevent possible approach of the
critical values, and the safety margin shall be equally allocated along the project duration.

Consider two Boolean (logic) functions from time of the project which can take the value one (true)
or zero (false).

First function — the function of timeliness of project completion Fimen(t). If at the momentt TV = 0,
then Fimely(t)=1, if TV<O0, then Fimely(t) = 0 (Figure 2)

Second function — the function of possibility to provide timely completion of the project Fpssbie timely(t).
If at the moment t there is a possibility to provide timely completion of the project (even if the project is
behind the schedule), then Fimey(t)=1, if there is no such possibility, then Fimey(t)=0. The key element of
this function is the condition that if it equals zero, it cannot come back to one in future (Figure 3).
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Figure 3. Function of possibility to provide timely project completion

It is obvious that the function of possibility to provide of timely project completion can equal zero
when the function of timeliness of project completion is zero since if the forecast duration of the project at
the moment t does not exceed the approved one, then it is obvious that the project can be completed on
time. On the other hand, if the function of possibility of timely project completion equals zero, then the
function of timeliness of project completion is also zero and cannot be brought back to the value one.

Moment t, when the function of possibility of timely project completion change occur, it is possible to
call the Point of No Return. This moment after which any minimum delay of a critical task or increase in
duration of a critical task to any minimum value will surely lead to a failure in the project execution deadline.

It is obvious that the project manager shall be informed on approach of the Point of No Return.
However, if the Point of No Return occurs at the start of the project, the project manager will have no safety
margin and any minor failure will result in overall project deadline failure.

It is necessary to have a system of indication of project performance status, which can provide the
occurrence of the Point of No Return under the worst conditions not earlier than the minimum possible
value before the planned finish of the project.

Partially this task is solved in articles [6, 8], where one of the authors of the present article suggests
the methodology of construction project time management aimed to prevent the project catastrophe and
provide timely project completion. The methods are based on permanent tracking of two relative Indices:
Schedule Timeliness Index (or indicator) — STl and Schedule Progress Index (or indicator) - SPI.

STl is a proportion of absolute deviation from the project completion date as of the status date to the
remaining time until the approved finish date of the project:

SO = (Tta,T\—/ ) @

where ts; — status date.
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The less time remains until the Project finishes the more attention shall be paid to the project date
deviation value. Schedule Timeliness Index due to its relative nature makes it possible to register remaining
time value and, thus, to recognize the extent of influence of the current deviation upon the project results.

SPI is the function of proportion between actually completed scope of works to the scope which shall
be made until the status date with regard to the time left until the project completion. SPI is calculated with
the formula:

N

complete -1

N 5

FIO=-7" = ¥ Ta ©
st

tar
where Ncomplete — SCOpE 0f completed work as of the status date;
Npian — Scope of work to be completed as of the status date.

In study [28] STl is suggested as the fundamental, while SPI is supplementary. In any case, for the
purposes of project time control it is necessary to define the critical borders of the Indices which can lead
to project status change. The project can be located in one of the zones, according to the project probability,
to be completed on time (Table 2). If the project shifts from the bright green to the yellow zone — the
remaining project schedule shall be reviewed, and the measures shall be taken in order to accelerate the
project. If the project shifts from the yellow to the red zone, it is considered that the project has reached the
Point of No Return and has failed.

Table 2. Critical index boundary values

Project zones Index value

Green Above zero

Bright green In the range from O to L1
Yellow In the range from Lito L2
Red Below L2

Though studies [6, 8] do not deal with the issue of L1 1 Lz Indices’ value critical borders estimation
methods, it is mentioned that critical values of these Indices depend directly on the “margin” size stored
during schedule estimations.

Let us balance the notions of Indices’ value critical borders and the duration safety margin coefficient
Ks suggested in this article. This safety margin coefficient demonstrates calendar plan safety, the higher
the less tense our project critical path is from the point of view of its reserves.

In our example, for instance, the safety margin is 1,5 or 50 %. Which means that exceeding activities
duration for more that in 1,5 times shall lead to failure to complete the project on time, but if the activities
durations increase in less amounts - there is a possibility to catch up with the project schedule. However,
the problem here is that each critical activity is defined by its own limits of compression, thus, lineal
dependency in our case can only be a very rough approximation.

Let us continue this case study. Shall we draw up several dependencies for the aforementioned
period t=0 to t=12 where time of the project is the main parameter, namely:

- F«(t) — lineal decreasing function of the remaining project duration;

- Fvi(t) — non-lineal decreasing function defining maximum possible value of project dates deviation
based on analogous calculation performed every day t of project implementation (i.e. for each day, we
calculate the minimum amount of time for possible project delay and it can be compensated by project
activities acceleration);

- Fw2(t) — lineal decreasing function defining maximum possible value of project dates deviation based
on project safety factor equal 1,5. The function is determined by the difference between the remaining
project time and the margin volume “absorbed” for the project duration. Thus, at the project start
F(to) = 30 — 30/1,5 = 10 days, in the middle F(t=30/2=15) = 10/ 5 = 5 days etc.;

- TV1(t) — function of project date absolute deviation estimated as of project implementation fact,
(data as of 10, 11 and 12 day — see example above, data as of 1 until 9 days of the project are taken as
an example);

- TV2(t) — function of project date absolute deviation estimated according to hypothesis that actual
duration of each critical activity and actual extension of each critical link is increased compared to the plan
by project safety factor value equal to 1,5;

- STl1 — Schedule Completion Index, calculated based on the project deviation value TVi;
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- STl2 — Schedule Completion Index, estimated based on the project deviation value TV-.
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The results are given in Table 3 below.

Table 3. Project time parameters

t, days F:(t), days TVi(t), days TV2(t), days Fuvi(t), days Fuv2(t), days STla(t) STIz(t)
0 30 0 0 -10 -10.0 0.000 0.000
1 29 -0.5 -0.5 -9.2 -9.7 -0.017 -0.017
2 28 -1 -1 -8.6 -9.3 -0.036 -0.036
3 27 -1 -1.5 -8 -9.0 -0.037 -0.056
4 26 -2 -2 -7 -8.7 -0.077 -0.077
5 25 -3 -2.5 -6 -8.3 -0.120 -0.100
6 24 -3 -3 -5.89 -8.0 -0.125 -0.125
7 23 -3 -3.5 -5.78 -7.7 -0.130 -0.152
8 22 -4 -4 -5.67 -7.3 -0.182 -0.182
9 21 -4 -4.5 -5.56 -7.0 -0.190 -0.214
10 20 -5 -5 -5.45 -6.7 -0.250 -0.250
11 19 -5 -55 -5.34 -6.3 -0.263 -0.289
12 18 -6 -6 -5.23 -6.0 -0.333 -0.333

The project Point of No Return studied in this article as an example occurred on day 12. This is the
moment of time when, according to Table 3, TVi(t) crossed line Fu(t) (Figure 4). At the same moment of
time function TV2(t) equaled Fv2(t) function value (Figure 5).

.......

Figure 5. Functions TV »(t) and F2(t)

Note that provided that all these critical activities have different reserves for their acceleration, and
provided various probabilities (or improbabilities) of timing advance values occurrence of shifting over
critical links functions Fvi(t) and Fw2(t) do not generally coincide. However, it is quite difficult to calculate
the value of Fui(t) analytically, that is why in most cases for defining deviation critical value TV(t) it is enough
to use lineal function Fw2(t). It is recommended to use an equalizing margin coefficient which introduces the
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deviation value of functions Fvi(t) and Fw2(t), in particular, in our case the variance between these two
functions value is up to 39 %.

Common sense of this discourse is to demonstrate the STI critical value occurrence result in project
shift from the yellow zone to the red one (e.i. the Point of No Return arrives).

Itis suggested to calculate the critical value of Index L2 borders according to the following connection:
1
L,=1-— 6
2 K (6)

S

In the same way a decreasing coefficient can be introduced accounting for the range of lineal function
Fv2(t) deviation value and non-lineal function Fvi(t). However, this article does not aim at studying this
coefficient value calculation.

In any case, value L2 cannot exceed the value calculated with formula (2).

The border of shifting the project from bright green to the yellow zone - L1, the recommended value
is half of L.

Discussion

The principles of construction project time control studied in this article continue the research of
some authors aimed at creation an effective methodology to assure construction project timely completion.

The drawback of previous studies was absence of understanding how to establish the activities
timeliness indicators’ borders (as the main indicator of activities date control and project timeliness
assurance) when the project status shifts from bright-green to the yellow zone and when the project status
shifts from the yellow zone to the red one. The shift from yellow to the red zone indicates arrival of the Point
of No Return and further project progression will inevitably lead to project catastrophe, thus, correct
definition of the border value L: is of the outmost importance.

Herein there given some recommendations on feasible calculation of L2 critical value while L1 value
calculation can be proportional to La.

The given methodology is being implemented in different users frameworks, macro’'s and
presentation settings (layouts) in Microsoft Project 2016 n Oracle Primavera P6 software spheres, and can
be used in construction projects management, especially of such projects where completion timeliness has
critical nature and is the key success factor.

Conclusion
Based on the findings of the present study the following conclusions can be made:

1. The main aim of project schedule control is to assure timely project completion as well as timely
completion of project key milestones. The main parameter for the purposes of project schedule control is
to forecast the project completion date Trwor from target date of Twr, SO called Time Variance (TV).
TV indicator is a function of project time t, when TV(t) value can become negative as the project unfolds,
however, only within the extent of compensation with acceleration of remaining activities duration.

2. For each project activity the minimum possible durations can be preliminary defined (before
baseline schedule approval) tmini, which can be reach as well with, if necessary, by means of work cost
increase ci. Also, it is possible to calculate maximum possible critical links advance values which can be
reached in order to accelerate the activities schedule. It makes it possible to know the minimum possible
duration of the remaining works at any moment of project time. If the negative value of TV(t) at any point
of time cannot be compensated with the maximum possible acceleration of all remaining activities, it is
possible to state that at the moment the Point of No Return arrives and it will inevitably lead to the Project
failure.

3. Schedule Timeliness Index is a relative indicator that allows estimating the project status upon the
criteria of its timeliness at any moment of time t. The problem of defining the critical values of project shift
from yellow to the red zone Lz can be solved by the means of project safety margin coefficient Ks, which is
a relation of approved project duration to minimum possible. It is suggested to calculate the project status
shift from the yellow to the red zone, which is considered to be the Point of No Return, according to
connection (6), including correction herewith to irregular nature of connection between the minimum
duration and approved duration of different types of project activities. L1 value is suggested to be equal
to L1 =0,5Lo.
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