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Abstract: Construction project management using the techniques of multi-nonlinear regression method was the branch that the study
dealt with in its pathway. The study identified and evaluated the impact of various factors like the project elements including the building
specification impact, the building location effect, the soil effect, and the construction process factor impacts. on the cost of the project.
the study analyzed the data toward building an effective model based on multi-nonlinear regression method for controlling the project
from the initial phase toward the final implementation stage. The study outline was to reach adaptive management of the construction
project under the conditions in Iraq to enhance the performance of the management team in the construction sector. The findings show
that using a project control's actual values improves project management teams' capacity to recognize cost and schedule concerns on

time.
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1. Overview

Adaptive project management is a systematic and
structured approach in which you gradually improve
your decisions and processes, based on the outcomes of
the decisions made in the earlier stages of the project. It
is a structured, iterative process of robust decision
making in the face of uncertainty, with an aim to
reducing uncertainty over time via system monitoring. In
this way, decision making simultaneously meets one or
more resource management objectives and, either
passively or actively, accrues information needed to
improve future management[1]. Activities will not
simply exceed the budget, but they'll do so by a factor of
two in a percentage sense. That is positive way
dispiriting for any construction manager hoping to keep
costs under control. If the lender owns a construction
company, it is difficult for the construction company to
meet the low cost. Even so, it is not intolerable[2]. The
consultant can residence in “on that with merely a few
adjustments to the cost toggle processes. Because no one
knows what the project is about, adaptive project
management believes that it will be delivered in discrete
phases, separated into stages and iterations[3]. At the
defining and planning stage, a general plan for the entire

Engineering and Architectural Faculty, Department of Civil
Engineering, Altinbas Universitesi, Bagcilar 34217, Istanbul,
Turkey

maaroofani@gmail.com; sepanta.naimi@altinbas.edu.tr

project is outlined, reflecting the intention of completing
the project and including a general vision, encompassing
the problem to be solved, the endeavor's goals, and
potentially other known and assumed values that are
important to the main stakeholders, such as financial
sources and amounts, expected deadlines, and risk
factors that could lead to the project's failure[4]. The
adaptive method divides the project into smaller pieces —
iterations — throughout the execution stage, each of
which produces a partial outcome that is important to the
project's overall purpose. Without a price switch, an
arrangement quickly burns through its budget, deciding
to leave the building company with little profit first
before causing damage. As a consequence, good cost
control is essential for just any construction advert which
wants to succeed [5].

2. Project Cost Control

Many problems can face the project manager, one of the
big problems on most building sites is the large amount
of materials wastage due to varying circumstances.
Managers are expected to be well equipped to execute
the project, with due consideration to the quality of work,
yet within the estimated cost and limits[6]. Resource
inputs considered the domain of project cost interest, it
produces outputs in the form of work include: men,
materials, machinery and money. The success of a
project depends upon the performance of these input
resources when controlling costs through ensuring
constant communication concerning major tasks, a
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consultant ensures that the consultant is kept informed of
anything the supplier needs to distinguish whenever it
comes to costs [7]. This problem necessitates a
supervisor's ongoing monitoring of losses. Materials
waste can occur throughout the purchase process,
storage, and use. . Make sure the regular updates are
detailed enough. Numerous times, regular updates
provide a detailed description of the day's activities.
They require more detail, such as body movement,
device practice, the abundance of any assets used, man-
time exerted, and so on. [8].

Lack of pre-work preparation and coordination,
improper accounting and poor storekeeping, the
supervisor's negligent and careless attitude, a high rate of
deterioration due to long storage at the workplace, and
over-issues from the central stores and failures to return
unused surplus materials to the stores are among the
other causes[9]. Chances that they are aware of possible
faults that the service provider is not. As healthy as
potential, request their assistance in developing the
sticking point plan. [10].

Cost conceptual estimates are understood to be based on
programmatic  data  prior to  design[11][12].
Programmatic  data includes what is wanted
(functionalities, capacities, and features of the desired
asset), where the asset is to be located, and when it is to
produced. What we measure in the research:

1. Conceptual estimating accuracy: The accuracy of the
conceptual estimate relative to cost at completion,
adjusted for approved change orders.

2. Conceptual estimating and steering accuracy: Where
conceptual estimates were used to set target costs
(budgets), then efforts were made to steer design

and construction to those targets, what was the difference
between the target cost and the actual cost at completion,
adjusted for approved change orders?

3. Conceptual estimating and scope fixity: Where
conceptual estimates were used to set target costs, then
efforts were made to steer design and construction to
those targets, what was the percentage change in the
budget?

Our hypotheses are that the accuracy of conceptual
estimates can be improved to at least +/-10%, with a
confidence level of 95%, also, the use of the target value
design methodology to define and deliver scope (what’s
wanted) within client constraints (cost, time, location,
etc.) increases the accuracy of conceptual estimates, and
3) the percentage change in budget from scope changes
decreases in projects managed using target value design

3. Literature Survey

(Irina Nechaeva 2016) The industry is one of the most
important and traditional financial drivers, which
clarifies the participants' strong resistance to innovative
tools and techniques. The main pitfalls, on the other
hand, are entrenched there in absence of cohesive values

for trying to deal with geographical data demonstrating
[13].

(Dino  Zuppa et al 2017) Facility Information
Modeling is widely regarded as a solution to the a
number of shortfalls in the construction industry. This,
throughout turn, attracts the necessary investor
collaboration needed for BIM results of this case. [14].
(Hans-Joachim 2015) Building Information
Demonstrating is a influential tool for the design and for
a consistent usual of data in a virtual storing . the
additional  Building Information Demonstrating
automates support facilities the more the applied
algorithms  necessity be made see-through for the
responsible place engineer [15].

(Yusuf Arayici et al 2012 ) Construction production has
been working in opposition to a paradigm shift in order
to increase output, effectiveness, and infrastructure
valuation; quality and sustainable development reduce
entire life cycle prices, lead eras, and redundancies
through effective collaboration and communication of
stockholders in global construct. This paper seeks to
show how Adoption can help an architectural firm
mitigate management and communication issues in a
remote construction process. [16].

(Nam-Hyuk Beef 2014 ) Building project pre-design
phase is highly influential in setting the instructions for
the entire business and scheme to proceed. The
framework of pre- project BIM simulation is composed
using the international standard perfect IFC and in what
way the pre- project BIM simulation scheme can support
the process is exemplified [17].

(LI Heng & LI Hong-yu 2020) Founded on the CNKI
database from 2002-2019, this paper behaviors the
comprehensive works survey on the BIM applications in
construction engineering. Aiming to aces and cons
abridged from the present research examples, the BIM
demonstrations great potential then the related
education is a fast evolving field in construction
engineering [18].

(Saeed Rokooei 2015) Information on Configuration
Simulation is evolving into a fully cooperative effort in
the building manufacturing industry. Notwithstanding
the its comparatively short history, BIM has grown in
popularity over the last decade [19].

(Petr Matéjka 2017) On the a broad level, the paper deals
with Building Information Modeling (BIM). Based on
literature and start practicing research, the analysis found
that BIM theory has not been strictly understood
throughout the entire project life cycle[20].

(R. R. Politil2018) Nowadays, actual building
management tools and techniques are becoming
increasingly crucial in building practice, notably as
project sizes grow larger [21].

(Koorosh Mashhadi Alizadeh et al 2016) The Structure
Information Modeling in architecture, manufacturing
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and construction schemes in order to increase labor
output in the manufacturing is expanding lately [22].
(W N S Wan Mohammad et al 2017) The key benefits
engendered by Project Information Illustrating (Building
information modeling) for construction companies are
advancement and innovation in ’s condition, scheme
collaboration, and message[23].

(Nur-ul Balges Md Zaid et al 2020) Building Information
Demonstrating (BIM) is a main transformation in the
building industry. The construction is seen among the
best solutions to overcome too numerous problems faced
in conventional industry building [24].

(Hannes Lindblad,2013) Production has lagged behind
all the other types of production industries in terms of
increased productivity over the last four decades. [25].
(Botagoz Akhmetzhanova, et al.,2022) Because of the
considerable influence of confrontations on the
construction phase, research just on digital crafted
environment with the goal of classifying and reducing
clatters is a risky area to investigate. [26].

(Milad Zoghi & Sungjin Kim, 2020) Latest building left-
over then business education systems have mostly
researched the left-over organisational chain from the a
horizontal perspective, failing to account for the fluid
nature of variables and one‘s correlation. In addition, due
to the lack of numerical financial benchmark tests, latest
studies of protein folding modeling (Building
information modeling) ended in failure to analyze the
cost [27].

(Assrul Zulkifli, et al., 2021) The incorporation of
Building Information Modeling and the Deterrence
through Design concept is an active initiative aimed at
simplifying the visual image of security features for
design professionals in order to minimize risk and
dangers during initial project stages. [28].

(Aryani Latiffi, et al.,, 2013) Bim Innovationis a
collection of digital systems that can improve the
efficiency of construction projects. [29].

(Fernanda Rodrigues, 2021) As is well known, the
construction industry has one of the highest rates of
occupational accidents among all economic sectors [30].
(Dewi Larasati, et al., 2020) Because of the significant
expansion, infrastructure, including construction, is the
most important stage of the creation of Mass transit Parts
But even so, approximate facts demonstrate that the
success of construction industry is still very low, in
pricing, quality, time, and service level [31].

(Bahareh Nikmehr, et al., 2021) This article delivers a
picture of the latest growths in providing BIM-based

gears for construction then demolition waste (CDW)
organization [32].

(Amit Shriwas & Siddesh Pai, 2020) Traditional building
project went lack proper job planning and preparedness
of scheme work just on job site, resulting in poor
observing of the entire procedure. [33].

(Zoran Pucko, et al., 2014) The aim of this paper was to
give an insight into the construction project period and
cost preparation process using the BIM approach. For
this drive ,. [34]

(Emad Elbeltagi, et al., 2014) Correct Price Estimation,
Screening, and Regulate) are active in the
accomplishment of defined system”. This paper provides
a comprehensive cost approximation and monitoring
model [35].

4. Results And Discussion

Due to the fact that the success or failure of a project may
depend on how well it is monitored and assessed, several
academics are attempting to better this procedure. Cost
variance (CV) and schedule variation are the usual
metrics used to track the development of a project when
employing conventional methods. The standard method,
on the other hand, cannot provide information on
deviations from average performance levels. Due to the
existing method, it is feasible to keep closer track on
project expenses and deadlines. This study's performance
rating was based on information from a real-world
construction project. Real data should be used to test the
normality of the PV indexes. The major statistical
analysis tool was MATLB R2018. In construction
control performance monitoring, for instance, process
models or regular operational data are utilized to estimate
the projected performance of the project. It is possible to
monitor construction projects using the existing method,
which is an improvement. The entire process of
foundation analysis and design requires the use of these
instruments. For structural and parameter information,
"shared parameters" are developed, which may then be
used to a range of projects. The structural analysis and
design of the project are dependent on the physical
properties of the proposed construction materials,
sometimes known as "material attributes.” These tasks
will be accomplished as a consequence of this project.
Here you'll discover information on mechanical
properties such as compressive force, yield strength, and
tensile strength, in addition to a vast array of thermal and
elastic properties.
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Fig 1: results of the case study

The same technique was applied to a freshly designed
proposed building using the Revit software, and the cost
estimate was consistent with the findings, as shown in
the graph. The proposed sorts of granules were applied,
and they were of two types: the first suggestion is of high
cost and helpful since it is implemented in less time than
intended, while the second proposal is executed in the
same amount of time but at a reduced cost. These data
demonstrate the effectiveness and quality of the
suggested system.

The Delphi method is a strategy or method for structured
communication. In-person meetings are another
circumstance in  which this method might be
advantageous. Using the Delphi technique, we can
acquire more accurate forecasts (or evaluations) from
organized groups of persons than from random groups of
people. It is usual for experts to answer to surveys many
times. After each round, a facilitator or change agent will
present an explanation of why the experts made their
predictions, as well as an anonymized recap of the
projections made by the experts in the preceding round.
In light of the comments supplied by the other panelists,
it is strongly recommended that the experts alter their
prior answers. Tablel demonstrates this point. This
study's objective is to examine the most important
components of intelligent buildings, which vary from
normal structures in that they have additional features.

Table 1: factors effect
multi- 6. 7. |6. |5 |2 |2 |0.
store 9 8 3 9 5 9 8
building % | % | % |% | % | % | %
big size of | 5. | 7. |5 |5 [2. |2 |0
building 9 |3 |5 (1 |1 |5 |7
area % % | % | % | % | % | %

N T BT !

35

40

S | high rise|6. |6. |[6. |5 |2 (2 |0
F | of floors 6 |8 1 7 |4 |8 |8
3 % | % | % |% | % | % | %
S | structural 6. |9. |5 |5 |2 2. 10
F | complicity |3 [0 |8 |4 |3 |7 |8
4 % | % | % |% | % | % | %
S | building 7. 7. |16. |6. [2. |]2. |0
F | access 0 9 |4 |0 |5 |9 8
5 % | % | % |% | % | % | %
S | distance 7. 19 |7 6. |2 |3. |0
F | from 7 |5 |1 |6 [8 |3 |9
6 | material % | % | % [% | % | % | %
location

F | distance 4, 4. |4 |3 |1 1. |0
S |fromlabor |4 |6 (1 |8 |6 |9 |5
7 | location % | % | % |% | % | % | %
F | Safety 5. 17 |4 |4 |1 |2 |0
S | factor 2 5 |8 5 19 2 6
8 % |% | % |% | % | % | %
F | Groundwa | 5. | 6. |5 |4. |2 |2 |0
S | ter 8 |5 (3 |9 |1 (4 |7
9 |infiltration | % | % | % | % | % | % | %
F | Soft 5. |6. |5 |4 |2 |2 |0
S |compressi |6 |8 |1 |8 |0 [3 |7
1 | ble soil % | % |% |% | % | % | %
0

S | Groundwa | 4. | 4. |4. |3. |1 |1 |0
F | ter/water 4 6 1 8 6 9 5
1 | table % | % | % |% | % | % | %
1

S |Softclays, | 5. | 7. |4 |4 |1. |2 |0
F | organic 2 |5 |8 |5 19 |2 |6
1 (silts, or|% [% |% | % |[% | % | %
2 | peat
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S | Highly 5. 18 |5 |5 |2 |2 |O0.
F | compressi |8 |4 (4 |0 |1 |5 |7
1 | vesoils % | % |% [ % | % | % | %
3
S | laborskills | 5. | 6. |5 |4 |2 |2 |0.
F | level 6 [3 |1 |8 [0 |3 |7
1 % | % [% | % |% | % | %
4
S | martial 5 7. |5 |4 |2 |2 |0
F | resources (7 [0 |3 |9 |0 |4 |7
1 |availabilit % | % | % | % |[% [% | %
S |y
S | Constructi | 4. | 4. [3. 3. |1 [1. |O0.
F | on 2 |3 |8 |6 |5 |8 |5
1 | Material % |% |[% | % |% | % | %
6 | Quality

Specificati

ons

material 6. /9. |5 |5 |2 |2 |O.
handling 3 |0 |8 |4 (3 |7 |8
difficulties | % | % | % | % | % | % | %

labor 6. |7. |5 |5 |2 |2 |O.
safety 3 |1 |8 |4 (2 |6 |8

Labor 7. 18 6. |6. |2 |2 |O0.
Wage 0O |6 |4 |0 |5 |9 |8
Rates % |% |[% | % |% | % | %

time and|7. |8 |7. 6. |2 |3 |0.
budget 7 |0 |1 |6 [8 |3 |9

estimation [ % | % | % | % | % | % | %
level
managing | 4. [ 6. |4 |3. |1 |1 |0
project 4 (3 |1 |8 |6 |9 |5

NN T ONIFENTONON T OWNORF TTWOoREF, TTWNRF T O

level % | % | % |% |% | % | %
the 5 7. (4 |4 |1 |2 |0
drawings 2 |5 |8 |5 (9 |2 |6

and % | % | % |% |% | % | %
specificati

on

accuracy

Nonlinear regression is a technique for constructing a
nonlinear model of the connection between a dependent
variable and a set of independent variables. Nonlinear
regression may estimate models with any connections
between independent and dependent variables, as
opposed to classical linear regression, which is limited to

linear models only. A scatterplot reveals that there
appears to be a significant link between population and
time, but the relationship is nonlinear, necessitating the
Nonlinear Regression procedure's specialized estimate
techniques. By establishing an appropriate equation,
such as a logistic population growth model, we may
obtain a decent approximation of the model, enabling us
to make population forecasts over unmeasured periods of
time. Statistics. Parameter estimations and residual sum
of squares for each iteration. Sum of squares for
regression, residual, uncorrected total and corrected
total, parameter estimates, asymptotic standard errors,
and asymptotic correlation matrix of parameter estimates
are provided for each model. The results of Nonlinear
Regression Data Considerations shown in the table.

Table 2: the MATLAB regression results

population(x) = p1*x"3 + p2*x"2 + p3*x +

p4

Coefficients (with 95% confidence bounds):

pl = | -1.09e+04 (-4.4e+04,
2.22e+04)

p2 = | 4.633e+04
(1.77e+04,
7.496e+04)

p3 = | 5.776e+05
(5.143e+05,
6.409e+05)

p4 = | 7.905e+05
(7.531e+05,
8.28e+05)

Data. Both the dependent and independent variables
must be numerical. The categorical variables religion,
major, and region of residence must be recoded as binary
(dummy) variables or other contrast variables.
Assumptions. Only results that correctly reflect the
connection between dependent and independent
variables will be considered legitimate. Additionally, the
selection of appropriate initial values is crucial. Even
though you provide the right functional form of the
model, if you utilize inadequate initial values, your
model may not converge or you may obtain a locally
optimum solution instead of a globally optimal one.
Similar processes. Numerous models that first look
nonlinear may be turned into linear models that can be
evaluated using the Linear Regression method. If you are
unclear about the model to apply, the Curve Estimation
method might assist you uncover functional relationships
in your data.
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Fig 2: regression results

5. Conclusion

This study's objective is to determine how well actual
data can be utilized to manage project cost performance
during the project execution phase. The working
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