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Abstract

Delays in construction projects are a common problem around the world, negatively
impacting both the project and the people involved; thus, a country's sustainable
development depends on the successful completion of construction projects. In the
construction management process, time limits have a profound impact on project
success. If these time limits are not followed, construction may be delayed or contract
parties may lose rights. With this novel model, construction contract parties will be able
to track expiration dates carefully in order to avoid forfeitures. A smart email prototype
is developed in this study to track time limits and alert parties daily before the expiration
date to demonstrate the benefits of smart applications in improving project management
processes and performance. Time limits during the tendering phase are examined under
nine headings: "assigning a tender commission", "publishing a
correction notice", "validity periods for tenders and guarantee letters", "finalizing the
tender proceedings”, signing contracts”,
"prohibitions and criminal liability", and "complaints or appeals". Smart technologies,
such as the one proposed in this research, are being increasingly used in Construction

"tender notices",

amending and clarifying tender documents",

Project Management to facilitate digital transformation, resulting in more efficient and

effective projects.

1. Introduction

Construction works, goods, and services are part of
public procurement; civil engineers often work on
construction projects and consultancy services [1].
The public procurement process consists of two
parts, namely tendering and procuring: The first
process begins with the invitation to tender and
ends with the awarding of the contract, while the
second process begins with the signing of the
contract and continues until the final acceptance
date [2]. Public Procurement Law and Contract
Law contain many time-related provisions and
strict implementation requirements regarding time

limits [3]. For example, when applicants fail to
comply with related rules regarding time and
procedure, contracting authorities or Public
Procurement Authorities (PPAs) will reject
complaints and appeals on tenders, which causes
applicants to lose their rights [3]. There are other
situations in which it is normally required to file a
lawsuit within a specified timeframe; if a lawsuit is
filed after the limit period has expired, it will be
dismissed [4], and if a construction defect claim is
not filed promptly or the defective work is not
properly documented during repair, the chance of
monetary recovery is lost [5]. It is necessary to set
procedural time limits so courts can deal with cases
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fairly and intensively, which leads to greater
efficiency and organization [6]. The duration of
limitation or prescription periods varies greatly
according to the rules [7-11], not just contractual
obligations, but all obligations [12]. Generally,
prescriptions are either acquisitive or extinctive;
acquisitive prescriptions grant individuals rights
after a specified period, while extinctive
prescriptions bar some court proceedings for a
particular period [13]. The types of time limits in
Turkish public and private law are, in the most
general sense, statutory time limits and prescription
time limits, which give or lose rights [14]. In
addition to acquired prescriptions and extinctive
prescriptions,  acquisitive  prescriptions  are
subdivided into ordinary and extraordinary
timeouts [15]. Consequently, noncompliance with
the time limits will lead to a termination of rights or
obligations [7] or a delay in the construction
process.

Time is an essential factor, along with cost and
quality, so timely completion of construction work
is a key point for the success of a construction
project [16]. In other words, not following the
timeframes specified in the contract delays the
procurement and the planned service. Construction
delays lead to claims and disputes and are
detrimental to the success of a project in terms of
quality, cost, and safety [17]. As a result, delays in
construction have an impact not only on the
construction industry but also on a country's
economy as a whole [16].

The success of a construction project depends in
large part on good data management and
accessibility to data. The construction industry is
faced with enormous amounts of data, but
information technologies can efficiently process
this data [18]. Information and communication
technologies are increasingly being used by the
construction industry to manage projects
successfully [19]. However, for years, the main
problem has probably been the development of
programming models or algorithms [18]. It is
essential for construction professionals to be able to
access relevant information at the right time in

order to implement an effective information
management system [19, 20].

Time limits on construction management
procedures have a profound impact on project
performance. A violation of time limits specified in
legislation may delay the planned procurement;
therefore, following up on these periods carefully
may prevent parties from forfeiting their rights.
However, limited research has been conducted on
time limits in civil procedures and smart
technologies; furthermore, there has been no study
in the literature on time limits in construction
project management. To fill this gap, time limits in
the public procurement process are investigated,
which is a major task for ensuring that the parties
(tenders/contractors, or contracting officers)
involved in a contract comply with the specified
periods in public procurement management to
avoid losing rights. This research presents a smart
email technology prototype for tracking time limits
and provides systemic information on time limits.
The proposed model alerts parties by sending
automated emails before the expiration date of the
acts to be executed.

2. Literature Review

The use of smart technologies can improve project
management processes and performance, and the
construction industry in the EU has seen significant
progress in digital technologies such as data
acquisition, automated processes, and digital
information analysis [21]. Many studies have been
conducted regarding the use of smart/digital
technologies in project management. A study by
Zhu et al. found that smart technology could
enhance project performance and efficiency by
reducing time, cost, and quality [21]. Srewil &
Scherer described the importance of monitoring
project progress during execution and providing
timely corrective action recommendations when
schedule delays were anticipated [22].
Increasingly, smart technologies are being used
in Construction Project Management to facilitate
digital transformation. The research reviewed by
Rao et al. on real-time construction monitoring
included sensors and methodologies for real-time
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mapping, tracking of construction activities both
indoors and outdoors, real-time  hazard
identification, monitoring worker health and
behavior, and monitoring construction
environments [23]. A radio frequency identification
system designed by Zhang et al. was proposed as a
means of sending a real-time warning message to a
remote server in the event of unauthorized entry
into hazardous zones [24]. According to Wang et
al., the use of 3D laser scanning and BIM (Building
Information Modeling) technology proved to be
effective for designing and installing curtain walls
[25]. Bazli et al. also suggested that 3D printing
could be considered an economical alternative to
remote housing [26]. According to the report of the
European Commission, sensors are the technology
with the highest level of market maturity and
technological readiness, and 3D scanning is
becoming increasingly popular [27].

The construction industry can benefit from
human-robot collaboration in terms of safety and
productivity. Zhang et al. investigated the
application of human-robot collaboration in
construction, including adaptive robot
programming, human-robot interfaces, and safety
management [28]. The use of drone technology in
construction can increase productivity [29]. It is
possible to use drones in construction for a variety
of purposes, including excavation, health and
safety, quality control, material tracking, structural
damage assessment, data collection, land
surveying, monitoring human performance,
equipment planning, damage assessment, and real-
time monitoring. Drones are increasingly being
used on construction sites, especially in developed
countries [29]; however, drone usage is hindered by
several factors and barriers [30].

Several aspects of construction projects have
been addressed separately through BIM and IoT,
including safety risk assessment, conflict
management, building construction sustainability,
and monitoring of construction processes on-site,
according to Mohammed [31]. Although IoT is still
being widely adopted, drones are becoming more
popular, robots and 3D printing are still in the
development phase, and are only used for a limited

number of applications. In Tai's project, three
computer-assisted mobile learning tools, including
animated geometrical analysis, augmented reality
applications and 3D holograms, were developed to
assist architects in conceptual sketching (regular
video, 180-degree video, and 180-degree virtual
reality video) [32]. Zoleykani et al. studied the
application of extended reality technology to
construction safety training and risk management
[33]. Golabchi & Hammad developed a method for
predicting labor utilization in construction projects
using recurrent neural networks [34]. A digital twin
and blockchain framework was proposed by Lee et
al. to enhance subsequent contract execution,
payment, and even decision-making by selectively
storing and sharing key project-related information
[35].

An efficient construction workflow depends on
timely discovery, analysis, and control of contract
compliance. Hence, Chen et al. developed a
prototype blockchain to facilitate information
sharing, mitigate risk, and enable an efficient
workflow with minimal management effort by
identifying bottleneck activities on time and
implementing mitigation strategies throughout the
workflow [36]. According to Xie et al., time-related
risk assessment affects project planning, control,
and management [37]. As a result, it is clear there
is a need for a novel way of automating daily emails
to the relevant personnel in order to follow up on
time limits for construction contracts.

3. Material and Methods

This prototype has been designed based on Turkish
Public Procurement Law and Turkish Public
Procurement Contract Law 4735 and related
legislation [38, 39]. It includes all phases of public
construction procurement, from tendering through
execution, monitoring, and closing. Developing a
simple and effective model began with analyzing
the legislation relating to public procurement,
followed by evaluating the provisions pertaining to
time limits. The final steps included creating a
database for the application and developing a
flowchart for the algorithm. The proposed model
will ensure that time limits specified in public
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procurement laws are carefully monitored so that
parties will not lose their rights.

Contracting personnel as well as tenderers and
contractors may use modules that are designed for
the tender or construction process. Participants will
receive daily emails informing them of the action(s)
to be taken so that time-limited procedures or
actions can be completed on time; however, when
the relevant action is completed or the relevant time
limit expires, email sending stops. Fig. 1 illustrates
this process simply. The prototype's algorithm was
designed using flowcharts, which illustrate the
steps, sequences, and decisions of a process [40].

3.1. Tender notices

Depending on the
(including open, restricted and negotiated) and the

§]e

Public
Procurement
Law

51

Public
Procurement
Contracts
Law

procurement procedures

estimated construction costs, Table 1 shows the
notice periods for tenders. EU and Turkish public
procurement procedures are subject to national
rules and value limits or thresholds [41]. Tender
notice periods and rules vary depending on
threshold values and tender procedures. For
instance, the most common processing time limit
for open procedures is around 20 days, while the
most common processing time limit for restricted
and negotiated procedures is 10 days; these periods,
however, may vary from country to country [42]. A
contracting  authority must cancel tender
proceedings and renew notice if there is an error in
the tender notice periods or rules [38].

Table 1. Tender notice periods [38]

Fig. 1. A simple illustration of the proposed model

Procedure Time limits Starting date Volume of the work Action In case of violation
Estimated cost <
Atcizazt 7 threshold values set in
Y Article 13(b)/1
At least 14 Estimated cost < '
Before the threshold values set in
days i Cancel the tender
Sbniesien Article 13(b)/2 ancel the
deadline of ) Publish the notice. proceedings and
At least 21 Estimated cost < renew the notice.
Open davs tenders threshold values set in
Y Article 13(b)/3
Estimated cost >=
L I;;S; 2 threshold values set in
Y Article 13(a)
Following 40 Estimated cost >= . .
RISz, days after the threshold values set in Publish the notice. St i it oi
days 28 days.

prior notice

Article 13(a)
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Table 1. Cont'd

Estimated cost <

Até:azt d threshold values set in
Y Article 13(b)/1
At least 14 h Es}:nilatedl cost<
days Before the threshold values set in Send an invitation Cancel the tender
submission Article 13(b)/2 letter to the roceedines and
deadline of Estimated cost < prequalified p h s a
At least 21 tenders 3 candidates. renew the nofice.
days threshold values set in
Article 13(b)/3
Estimated cost >=
=t I;;S; e threshold values set in
Y Article 13(a)
. . _ Send an invitation
. At least 24 ellimiigad Sl - letter to the Set a time limit of
Restricted days after the threshold values set in .
days . . . prequalified 28 days.
prior notice Article 13(a) .
candidates.
Estimated cost <
Atézazt d threshold values set in
Y Article 13(b)/1
At least 7 Estimated cost < .
4 Before the threshold values set in
ays . i . Cancel the tender
submission Article 13(b)/2 Publish the roceedines and
deadline of Estimated cost < prequalification notice. P h s a
At least 7 tenders ' renew the notice.
days threshold values set in
Article 13(b)/3
Estimated cost >=
=t I;;S; B threshold values set in
Y Article 13(a)
Estimated cost <
At;zazt U threshold values set in
Y Article 13(b)/1
At least 14 Estimated cost < .
d Before the threshold values set in
4y . § Cancel the tender
anlbafesianm Article 13(b)/2
Negotiated deadline of ) Publish the notice. proceedings and
At least 21 tenders Estimated cost < renew the notice.
ey thresho.ld values set in
Article 13(b)/3
Estimated cost >=
Aleast 2 threshold values set in
days

Article 13(a)

Provided that the top-down condition:
13(a): The construction threshold value for 2023 is 290,284,533 TL.
13(b)/1: The construction threshold value for 2023 is 1,727,489 TL.
13(b)/2: The construction threshold value for 2023 is 14,396,542 TL.
13(b)/3: The construction threshold value for 2023 is 290,284,533 TL.
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3.2. Assigning a tender commission

Tender commissions review the tender documents,
receive and open tenders, evaluate the tenders
according to the tender documents, and make a
recommendation to the contracting office [38]. It is
therefore vital that the tender commission members
are assigned timely and that the records are
submitted to each of them. The -contracting
authority shall assign a tender commission within
three days after the notice day, as shown in Table 2.

3.3. Publishing a correction notice

A correction notice shall be published by the
contracting authority according to the time limits
shown in Table 3 when there are errors in the
advertised notice; however, if the tender notices fail
comply with the relevant limits,
procurement proceedings cannot take place unless
they are renewed [38]. It has also been stated by the
European Commission that if the changes to the
notice are very significant, either the notice must be
republished or the deadline for tenders must be
extended sufficiently [43].

to time

3.4. Validity periods of tenders and guarantee
letters

There must be a clear set period for tender validity
in the tender documents to ensure that tenderers

Table 2. Assigning the tender commission [38]

commit to their tenders; modification and/or
withdrawal of tenders are not permitted during this
period [44]. It is the contracting authorities'
responsibility to determine the validity period of
tenders and guarantee letters, and a violation of
these periods, shown in Table 4, will result in the
tender being canceled. An extension of the tender
validity period is required if the process is not
completed before the wvalidity period expires.
Typical tender validity periods are 30 to 60 days for
small procurements, and 90 days for more complex
ones [44]. Most construction contracts include a
period of defect liability between the time of
preliminary acceptance and final acceptance, which
usually lasts between 12 and 24 months after
completion; any defects occurring during this
period are typically the contractor's responsibility
[45].

3.5. Finalization of the proceedings of tenders
It is the contracting authority's responsibility to
approve or cancel the tender decision based on the
tender commission's decision and recommendation.
The contracting authority's procedures for
approving or canceling a tender decision and
notifying tenderers of that decision are subject to
certain time limits shown in Table 5 [38, 46].

Subject Time limit Starting date Action In case of violation
o ) Assign a tender commission. Cancel the tender
Tender Within 3 Following the ] di d h
commission days notice day Submit a copy of the records to each ~ Proceedings and renew the

member of the tender commission.

notice.

Table 3. Publishing a correction notice [38]

Notlce/lletatlon LG 11.m1ts fo'r a Starting date Action In case of violation
periods correction notice
7 d N/A N/A N/A Cancel the tender proc'eedlngs and
renew the notice
14 days Within 10 days
21 days Within 10 days . Publish a '
o Following the . Cancel the tender proceedings and
24 days Within 10 days . correction .
advertisement P renew the notice.
25 days Within 15 days '

28 days Within 15 days
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Table 4. Validity periods of tenders and guarantee letters [38]

Subject Time limit Starting date Action In case of violation
Extend this period maximum
Rl e . for the vahdlty period
o Include in the procurement specified in the tender
Validity tender date and . o . .
. . . notice and the administrative ~ document with the consent of
period of until the possible . . P .
o specification and specify in the tenderer or sign the
tenders contract signing .
date the tender document. contract provided that the
) tenderer accepts; otherwise,
Following the cancel the procurement.
tender date
Include in the procurement
Tender more than the p pecity Exclude the tenderers from
. L . the tender document. The
security validity period of .. the procurement.
tender commission shall
tenders . -
examine the preliminary
letters of guarantee.
Specity the validity of
At least from the performance bonds, and Do not sign the contract
Performance . Before the include them in the unless the successful tenderer
completion date of _ S . . .
bonds contract signing administrative specifications; has not issued the

the procurement

sign the contract by receiving

performance bond.

the performance bond.

Table 5. Finalization of the proceedings of tenders [38]

Subject Time limit Starting date Action In case of violation
gon:(lgzllo(?f Etl;ll: Lelllowing il ¢ £olhion SIS O Late approval or cancellation is
pp Within 5 days date of the tender cancel the tender PProv .
tender . .. acceptable in case of necessity.
. commission decision.
proceedings
Notification of Following the approval . s notl'ﬁcatlon g eepilbls
. s . Notify all because it has no effect on the
finalized tender ~ Within 3 days  date of the contracting )
.. tenderers. process and conclusion of the
decision officer

tender.

3.6. Amendments and clarifications in the
tender documents

An amendment or clarification to the tender
document can be requested by the tenderer, or in the
event of errors or deficiencies found by the tenderer
or contracting authority, the contracting authority
will amend the tender document with an addendum
and notify the tenderers who purchase it. If
additional time is needed, the tender date is
postponed. When the tenderer requests
clarifications regarding the tender document within

a specified period, as shown in Table 6, and if the
contracting  authority deems it
explanations are provided [38, 47].

necessary,

3.7. Contract signing phase

Upon notification of the successful tenderer, the
contract must be signed within a specified
timeframe. In some court cases, contracts can be
terminated if the time limits in Table 7 are violated
or one of the tenderers files an appeal or complaint
that is considered valid and justified; otherwise, the
current contract remains in effect.
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Table 6. Amendments and clarifications in the tender documents [38]

Subject Time limit Starting date Action In case of violation
In case the tenderer or the
. . Cancel the
contracting authority detects some
. .~ procurement and renew
errors or deficiencies, the contracting .
. . the notice or postpone
authority makes amendments with an S
the submission date
addendum, appends to the tender
. max 20 days once,
document and notifies tenderers who
make an addendum and
purchase the tender document; .
Before th . L. renew the notice.
Within 10 clore the renewing the notice is not necessary.
d submission deadline
ays SR il In case the tenderer or the

Amendments in
the tender
documents

contracting authority detects some
errors or deficiencies, the contracting
authority makes amendments with an
addendum, appends to the tender
document and notifies tenderers who
purchase the tender document;
renewing the notice is not necessary.

You do not need to
cancel the tender
proceedings or renew
the notice or postpone
the submission date.

If additional time is needed to
prepare the tenders because of the

ot A Trallowtig e s amendment, the contracting authority

Cancel the tender
proceedings and renew

by i postpones the submission date by the notice.
renewing the notice once.
Within 20 . Th? ten@erer may request The tenderer cannot
clarifications in writing in the tender
days make a request.
document.

Clarifications in Before the deadline . ‘ Cancel the tender
the tender for submission of the  If the tenderer's written requestis ~ proceedings and renew
documents Within 10 tender found appropriate, the contracting  the notice or postpone

davs authority makes clarifications and the submission date
Y notifies tenderers who purchase the max 20 days once,
tender document. make an addendum and
renew the notice.
Table 7. Contract signing phase [38]
Subject Time limit Starting date Action In case of violation
Wait at least 5 days to sign ]
e 5 the contract in You may terminate the
davs procurement held in the contract if one of the
N ] Y Following the negotiated procedure of 21 tenderg:rs has Smemed &
Waiting period e dr G (b) and 21 (c). complaint application or an
before signingthe ——— tender result to all - appeal application that has
contract tenderers Wait at least 10 days to been considered justified
At least 10 sign the contract in other and valid. In the other
days cases except for the case, the current contract

negotiated procedure of 21
(b) and 21 (c).

shall be valid.

Invitation to the
successful tenderer
to sign the contract

Within 3 days and the completion of

Following the end of
the waiting period Notify the successful
tenderer to sign the

prefiscal control if contract.

required

Late invitation is

acceptable if the tenderer

does not renounce his
commitment.
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Table 7. Cont'd

Following the
Within 10 invitation to the.
davs successful domestic
. Y tenderer to sign the
Period to contract contract
signing for the -
successful tenderer 'FO.HOng the
Within 22 invitation to the
successful foreign
days

tenderer to sign the
contract

Confirm whether the
successful tenderer is
prohibited from

participating in the tenders

from the PPA website at
the date of signing the
contract and if not, sign
the contract with the
successful tenderer

The current contract shall
be valid; however, related
officers may be subjected
to some penal liability or
late contract signing is
acceptable if the successful
tenderer does not renounce
his commitment.

Following the end of
the period to contract

Renouncing on
signing for the

within 5 days

The successful tenderer
may renounce his
commitment provided that
it is notified with a 10-day
notary public notice.

Return the tender security;
the tenderer gains the right
to demand the recorded
expenses.

commitment
successful tenderer
Following the
Within 10 invitation to the.
o davs successful domestic
The obligations and Y tenderer to sign the
liabilities of the contract
tenderer in the -
signing of the Following the
contract Within 22 invitation to the
successful foreign
days

tenderer to sign the
contract

The successful tenderer
must sign the contract.

Register the tender security
as revenue and prohibit the
tenderer from participating
in the tenders for not less
than 6 months and up to 1
year.

Following the end of
the 10-day or 22-day
period to contract

Invitation to the
second successful

tenderer to sign the VAL LR

Notify the second

successful tenderer to sign

the contract in case the

successful tenderer rejects

Late invitation is
acceptable if the second
successful tenderer does

not renounce his

tract igni .. R
contrac sighing signing the contract. commitment.
.Fo.lloyving the i = The current contract shall
Within 10 invitation to the  ge00nd successful tenderer - i
second domestic . hibited fir be valid; however; related
days is prohibited from s be subiccted
Period to contract successful tenderer t0 articipating in the tenders O o> Ay De subjecte
S i . t 1 liabilit;
signing for the sign the contract from the PPA websitear 0 orme penal liability or
d ful : the date of signing the ~_|aLc conract signing is
secon zuccess u Following the d % gt acceptable if the second
t Y. tract t
enderet Within 22 invitation to the C(iﬁ rac atm tl n'(t)h, ;llgn successful tenderer does
second successful S G I WL ¢ hi
days ) d ful not renounce his
foreign tenderer to secon Zuccess U commitment.
sign the contract tenderer.
. Th ful .
Following the end of e . Return the tender security
. . tenderer may renounce his .
Renouncing e the period to contract . . and the tenderer gains the
. Within 5 days . " ° commitment provided that .
commitment signing for the second .. . . right to demand the
it is notified with a 10-day
successful tenderer . . recorded expenses.
notary public notice.
Within 10 Register the tender security
The obligations and days Following the as revenue and prohibit the
liabilities of the invitation to the The second successful ~ tenderer from participating
tenderer in the o second successful tenderer must sign the in the tenders for not less
signing of the Within 22 tenderer to sign the contract. than 6 months and up to 1
contract days contract year or cancel the tender

proceedings.
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Table 7. Cont'd

Within 15
days

Notification of the
result

Following the
contract signing

The current contract shall

Wity 0z resul.t aifie be valid; however, related
tender proceeding the .
PPA. officers may be subjected

to some penal liability.

3.8. Prohibitions and criminal liabilities

Many Procurement Laws prohibit the commitment
of acts or conducts specified in tender proceedings,
such as manipulating the tender process, using or
attempting to fudge documents or securities,
submitting more than one tender, or participating in
tender proceedings despite being prohibited from
participating in tenders. Those involved in such acts
and conducts may be prohibited from participating
in any public tender for the period set out in Table
8, and public prosecutors should be notified. The
officers may be subject to disciplinary punishment
and criminal prosecution; they must compensate for
all losses and damages incurred by the parties and
are not permitted to perform duties within the scope
of the Public Procurement Law.

3.9. Complaint and appeal applications

It is necessary to submit a complaint application to
the contracting authority regarding any issues
outlined in the tender notice, other prequalification
provisions, or tender documents not outlined in the
tender notice. A reasoned decision is then made by
the contracting authority within the specified time
frame as shown in Table 9.

Applicants, including complainants, may appeal
to the PPA only if the contracting authority fails to
decide within the specified timeframe, or if the
decision or complainant is deemed inappropriate by
the applicants. The PPA decides on the appeal
application within the specified period, as shown in
Table 10. The application is rejected by the PPA if
it does not comply with the related time, procedure,
and form rules.

4, Results

First, we investigated public legislation provisions
relating to time limits, and subsequently classified
the actions and conducts that should be performed

within these periods in the tender phase into nine
categories: (1) tender notices, (2) assigning a tender
commission, (3) publishing a correction notice, (4)
validity periods of tenders and guarantee letters, (5)
finalizing the tender proceedings, (6) amendments
and clarifications in the tender documents, (7)
contract signing phase, (8) prohibitions and
criminal liabilities, and (9) complaint or appeal
applications.

There are different time limits in Turkish public
procurement legislation as stated in The European
e-Justice [48]; a failure to comply with a mandatory
procedural time limit invalidates an action, a
minimum procedure time limit invalidates a
procedural action before a specified date, a waiting
period means a legal action cannot be taken until
the deadline has passed, a court cannot take specific
action before the performance period expires, and
contract time limits are determined by the parties.

4.1. Planning algorithm
An automated daily email notification system is
proposed in this study so stakeholders can receive
timely recommendations so they are not deprived of
their rights, suffer financial losses, or be late with
their projects. The model includes tender and
procurement phases in public procurement, such as
construction works, goods and services. For this
purpose, many functions and databases in the
prototype have been planned using flow charts, but
only a few of them could be shown in this study.
Basically, there will be two users of the model:
contracting or procurement agencies and tenderers
or contractors. Depending on their roles, the user
can select either the tender process or the
procurement process on the main screen. Only
authorized users can update thresholds, monetary
limits, notice periods, and time limits in the
database using the administrator function. Fig. 2
illustrates the main function of the prototype.
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Table 8. Time limits for prohibitions and criminal liabilities [38]

Starting date

Action

In case of violation

Following the date on

which the acts or
conducts requiring
prohibition are
detected

Following the
prohibition decision

Following the
publication date of
the prohibition
decision in the
Official Gazette

Following the
publication date of
the prohibition
decision in the
Official Gazette

Take prohibition decision within at

most 45 days.

Send the prohibition decision
within at most 15 days to be
published in the Official Gazette.

Prohibit the successful tenderer or

the second successful tenderer who
does not sign a contract, except for
force majeure, from participation in

any tender and notify the relevant
or related ministry of any event.

Prohibit those who have been
involved in the prohibited acts and
conducts from participating in any

tender and notify the relevant or
related ministry of any event.

Related officers may
be subjected to some
penal liability.

Related officers may
be subjected to some
penal liability.

Related officers may
be subjected to some
penal liability.

Related officers may
be subjected to some
penal liability.

Subject Time limit
At most 45
days
At most 15
days
Prohibition
from
participation in - A jeast 6
tenders months up to
1 year
At least 1 year
up to 2 years
Immediately
At least 1 year
up to 3 years
Penal liability
of tenderers

Permanently

Within 15
days

Following the
establishment

Starting from the
ending date of the
prohibition decision

Following the
establishment

Following the
notification of the
court decision to the
PPA

Notify the public prosecutors in
case of those who have been
involved in the prohibited acts or

conducts constituting a crime under

the Criminal Code.

Those involved in the prohibited
acts and conducts constituting a
crime under the Criminal Code
shall be prohibited from
participating in any tender by the
court decision.

Those who have been repeatedly
convicted for prohibited acts and
conducts are permanently
prohibited from participating in
public tenders by court decision.

The court decision on those who
are permanently prohibited from

participating in public tenders shall
be announced by publication in the

Official Gazette by the PPA.

Related officers may
be subjected to some
penal liability.

N/A

N/A

N/A

Table 9. Complaint applications to the contracting authority [38]

Subject Time limit Starting date Action In case of violation
The tenderer may make a
Complaint Start on the date complaint application on
a licatir()) 1 to the first published or procurement held in the Reicct the complaint
PP . Within 5 days  start on the date  negotiated procedure of 21 (b) J ¢ comp
contracting : g application.
authority of purchase of  and 21 (c) until 3 working days

the document

before the tender or application
deadline.
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Table 9. Cont'd

The tenderer may make a
complaint application on
procurement held in other cases
except for the negotiated
procedure of 21 (b) and 21 (c)
until 3 working days before the
tender or application deadline.

The complainant may

Following the su}) m1.t an appe al
- .. application within ten
complaint Take a reasoned decision. .
Within 10 days application days f0110w1ng i
expiration date of the
decision.

Upon an appeal
Following the application of one of the

Wait at least 10 days to sign the
contract and enquire at the date
that there has been no appeal
application from the PPA
website; otherwise, do not sign
the contract.

expiration date of
the decision or
the final
notification date
of the reasoned

tenderers, it may be
mandatory to terminate
the contract with the
decision of the PPA or in
the other case, the current

decision contract shall be valid as
it is.
It does not violate the
Afier the date of conclusion of the tender;
Within 3 days the reasoned Notify the tenderers. hgwever, i .
decision complainant may submlt
an appeal application
within ten days.
In case of considering a
correction on the tender
documentation, postpone the
application deadline or tender
date at most 20 days with an
addendum until 10 days before
Before the the deadline for submission of

Until the tenders once.

submission date

procurement date
or deadline for
the application

In case of such defects or
deficiencies found in the tender
notice, advertise a correction
notice within 15 days in
procurement with a 25 or 40-day
notification time limit and within
10 days in other cases following
the advertisement.

Cancel the tender
proceedings and renew
the notice.

A simplified flow chart of public procurement
tender functions is shown in Fig. 3. Managing time
limits in public procurement begins with the tender
notice advertisement. In the public procurement
process, there are both linear and parallel

sequences, for example, the assignment of a tender
commission, corrections to the published notice,
amendments, and complaints to the contracting
authority are parallel processes, whereas an appeal
must follow the complaint application.
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Table 10. Appeal applications to the PPA [38]

Subject Time limit Starting date Action In case of violation
Following the
expiration date of
the decision or . . .
Wit 0dys bt TP Conmhnty bmitan The P sl et
notification date pp PP ’ PP pp ’
of the reasoned
decision
It may be mandatory to
Followine an terminate the contract
Until the final ° aowea% Wait for the final decision of the  with the decision of the
decision a 11)112 ation PPA to sign the contract. PPA or in the other case
pp the current contract shall
be valid as it is.
Following the An appeal application may be
o date Qf submitted dlrectly'to the PPA N PPA shall e s
Within 5 days cancellation of case the contracting authority appeal application
the tender cancels the tender for any reason PP PP ’
proceedings upon a complaint or appeal.
The PPA shall make the final
decision upon the appeal
Within 10 days application on procurement held N/A
in the negotiated procedure of 21
(b) and 21 (c) within 10 days.
Following the The PPA shall make the final
l.ApPeal N date on which decision upon an appeal
application to the o the related application on procurement held
PPA WHITIADGRR documents are in other cases except for the Il
recorded by the  negotiated procedure of 21 (b)
PPA and 21 (c) within 20 days.
The PPA shall make the final
decision against actions taken by
Within 10 days the contracting authority to N/A
cancel the tender upon a
complaint or appeal.
Following the The PPA notifies the parties of
5 working days  decision date of  his decision within 5 working N/A
the PPA days.
Within 5 days The PPA publishes his decision N/A

Following the
notification date
of the decision of

on the Authority's website.

If the final decision is not
Execute the final decision of the executed at all, it shall be

lizinedaiisly the PPA PPA. notified to public
prosecutors.
llering e Against .the decisions made by
ublishment of the Public Procurement Boa}rd, .
tll1)e final decision the tenderer or the contracting  They lose the right to file
Within 60 days authority may apply to the a suit against the PPA
on the . h .
. Ankara administrative court for decision.
Authority's g
. the stay of execution and
website

cancellation of the decision.
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Main function

Select:
o 1: Tender phase
o 2: Procurement phase

Login as a/an Log in as a‘an
O 1 Administrator : o 1: Administrator
© 2: Contracting authority © 2: Procurement authority
o 3: Tenderer o 3: Contractor
logIn logln
3 2 1 I X 3
Call tenderer Call administrator Call contractor
function function function
y r
Call contractingAuthority Call procurementAuthority
function function

o oswp g |

Fig. 2. Flowchart showing the main function

Publishing the

tender notice
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Assigning a tender In case there are In case thereis a

commission errors or deficiencies complaint application to
in the tender documents | |the contracting authority
or/and notice

Submission of
applications tenders

Enter the type
of errors

The
ecision is deeme
appropriate

Contracting authority
makes a decision in the
specified period

Receiving and
opening of tenders

Evaluation of
tenders

Execute the
necessary
transactions

r
< 1:Not conforming to
the related time limits
< 2: Not conforming to
the related -

tender commiss :
advertisement miles application to
o 3: Other errors and
Approval of the X
. eficiencies
tender proceedings
3 2 1
Cancellation of | Notification of
the tender the finalized 3
proceedings || tender decision Continue the tender|
* proceedings
Invitation to Execute the necessary T 4
contract sisning —{transactions resulting from
I | | Board decisions

Cancel the tender procesdings
and/or renew the notice

Terminate the
signed contract

an amendment

the tenders
NO NO
Publishing a Make an amendment Postpone the deadline
correction notice| with the addendum of submission
[

Fig. 3. Flowchart showing
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Fig. 4 illustrates the addendum function, which
is an example of smart email reminders. When
tenderers or contracting agencies detect errors or
deficiencies, they amend the tender document with
an addendum and notify the tenderers who
purchased the tender document. The submission
date is postponed if additional time is required to
prepare tenders due to amendments made with an
addendum.

5. Discussion

This study aimed to ensure that the parties to public
construction contracts comply with the contractual
time limits for certain transactions and actions
during the tendering or construction phases. This
was accomplished by researching articles with time
limits, creating a database, and planning an
algorithm using flow charts to alert contracting
parties to timely recommendations. Due to the
result, none of the parties involved in construction
contracts will lose their rights, will suffer financial
losses, or will be delayed in completing their
projects.

Delays refer to not completing the project
within the agreed-upon time for some reason [49].
Construction project delays are one of the most
common problems around the world [50] and
negatively affect not only the project but also the
parties involved [51]. Generally, major delay
factors contribute significantly to construction
delays during the planning and design phase, and
controlling the causes of construction delays in this
phase will help to complete projects on time [52].
Studies discuss various factors that can cause delays
in construction projects and their consequences, but
no research has been conducted on delays and loss
of rights caused by noncompliance with various
time limits in contract management. The time limits
in our study were examined from the tender notice
to the contract signing and have been shown in the
relevant tables.

Managing time limits in public procurement
begins with the tender notice advertisement. The
tender notice period depends on the procurement
procedure and the estimated cost, as shown in Table
1. Turkish and EU public procurement procedures

are subject to national rules and cost limits or
thresholds [41]. When the tender notice periods or
rules are not correct in the advertisement, the
contracting authority must cancel the tender
proceedings and renew the notice, causing delays in
the tender or in the services. Tender commissions
review the tender documents, receive and open
tenders, evaluate the tenders according to the tender
documents, and make a recommendation to the
contracting office; therefore, it is essential that the
commission members are assigned on time, as can
be seen in Table 2, by the contracting authority and
that records are provided to each member. The
contracting authority shall publish a correction
notice when the advertised notice contains errors
within the specified time limits shown in Table 3,
except for the deadline for submitting tenders;
however, if tender notices fail to comply with the
relevant time limits, procurement proceedings
cannot proceed unless they are renewed.
Contracting authorities determine the validity
period for tenders and guarantee letters, and
violations of these periods shown in Table 4 result
in tender cancellations. The tender commission
must submit its decision and recommendation to the
contracting authority for approval or cancellation
within certain time limits shown in Table 5;
however, late approval or cancellation is acceptable
if necessary. There is a time limit within which
tenderers can request clarification regarding the
tender document, as shown in Table 6, and if
additional time is required, the tender date is
postponed. Contracts must be signed within a
specified period after the successful tenderer has
been notified, as shown in Table 7. If the time limit
is violated or one of the tenderers submits a valid
and justified appeal or complaint, then the current
contract may be terminated; otherwise, the current
contract remains in effect. There are numerous
procurement laws that prohibit certain acts or
conduct in tendering processes. If such acts and
conducts have been committed, then a person may
be prevented from participating in any public tender
for the period listed in Table 8, and public
prosecutors will be notified.
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Fig. 4. Flowchart showing the addendum function
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Applicants, including the complainant, may submit
an appeal application to the PPA if a decision is not
taken by the contracting authority within the
specified time, or if the decision or complainant is
not considered appropriate. If the contracting
authority does not take a decision within the
specified time, or if the decision or complainant is
considered inappropriate, applicants or
complainants may appeal to the PPA. Appeals are
decided by the PPA within a specified period, as
shown in Table 10. When an application doesn't
follow the required time, procedure, and form rules,
it is rejected.

The majority of studies on successful project
management examine the use of information and
communication technologies and the applications
technologies [53-59].
management can be improved by using a variety of
tools, such as BIM, which can manage all aspects
of a construction project throughout its lifecycle
[60], or the use of project management software,
such as Microsoft Project and Primavera, can help
identify the reasons for delays by recording,
monitoring, controlling, and reporting their

of smart Construction

progress [61], or when it comes to solving resource
allocation problems, Asta PowerProject shows to
be the most effective method, while Primavera
shows to have the fastest leveling module [62].

A prototype of an automated daily email
notification is proposed in this study in order to
ensure stakeholders receive timely
recommendations so as not to be deprived of their
rights, incur financial losses, or get late with their
projects. For this purpose, many functions as shown
in Fig. 3 have been planned using flow charts, but
only a few could be illustrated in this study. On the
main function shown in Fig. 2, the user can select
either the tender process or the procurement
process, depending on their role. There are many
functions that are called from the main function. An
example of a smart email reminder is shown in Fig.
4. A tender document is amended with an
addendum when tenderers or contracting agencies
discover errors or deficiencies. In the event that
additional time is required to prepare tenders, the
submission date is postponed.

Keeping track of the time limits stipulated in
public procurement legislation is crucial for
successful contract and project management. Public
contracting agencies and tenderers conduct the
procurement proceedings by using an "Electronic
Public Procurement Platform (EPPP)," which is a
system developed to track online tenders. However,
it does not include time limits, nor does it include
public procurement processes, such as construction.
Therefore, a novel model has been proposed to
ensure that procedures and acts are completed on
time. While the proposed model can be used
independently, it can also be effectively used when
integrated with EPPP or BIM.

6. Limitations

There are some limitations to the study, as certain
transactions and actions required in cases of
violations of some time limits have been clarified in
related legislation, but other cases need to be
investigated further in court or PPA decisions. Due
to page limitations, this part focuses exclusively on
the tendering or contracting process for
construction works, and only part of the algorithm
is shown.

7. Conclusions

Delays in construction projects are common around
the world, negatively affecting both the project and
its stakeholders. A construction project's success
depends on its completion on time, within budget,
and with the right quality. The time limits on
construction management procedures are therefore
crucial to the efficiency of a project; if these aren't
followed, procurement or service may be delayed.
Construction Project Management is increasingly
utilizing smart technologies to facilitate digital
transformation, making projects more efficient and
smooth.

Similar to tendering practices in the European
Union and internationally, the Turkish Public
Procurement Legislation has been prepared and put
into practice to bring the Turkish Public
Procurement Legislation into alignment with these
practices. Periods that are violated will result in a
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loss of time or delay in service, which will
negatively impact the economy as well as the
contracting parties. A daily email notification
system is proposed to notify stakeholders during
tendering or construction of  timely
recommendations. Consequently, none of the
parties involved in construction contracts will lose
their rights, suffer financial losses or be late.

There are a number of ways that the proposed
model may benefit literature and practices, which
could shed light on future research. The model can
be used independently or integrated with EPPP or
BIM to provide effective solutions. Furthermore, it
can be customized to fit different countries' needs;
the method is useful not only in the public sector
but also in other sectors where time limits are
crucial. Future modifications will enable it to be
used in a variety of fields and contribute to a
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country's economic development. While the model
is simple, it is highly effective and is considered
original in this regard.

This study generally aims to contribute to the
practices of procurement procedures (construction
works, goods, or services), including both
tendering/contracting and construction. There is
very limited literature available about time limits in
civil procedures and smart technologies, and very
few studies or no models have been found that
examine time limits in construction projects. It was
intended to fill the knowledge gap in the literature
and also to develop a model specifically to control
and manage tendering/contracting in construction.
The study will hopefully prevent contract parties
from losing their rights, deadline
compliance, and improve construction management
effectiveness.
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