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O ABSTRACT 0O

The current study dealt with one of the most important problems that the construction
projects suffer from, which is the deviation of the planned duration in the construction
projects, as the deviation of the duration has become a critical issue facing this type of
projects. The critical impact that affects the prediction of the duration of construction
projects using artificial neural network in the past 25 years. In this context, the main
objective of the study was to conduct a systematic review of the literature in the field of
determining the most important critical factors affecting the estimation of the time periods
of construction projects using the artificial neural network, according to the recognized
scientific contexts in the field of systematic review, through a literature review. This dealt
with this subject for the period extending from 1996 to 2021. For the purpose of achieving
the objectives of the study, a systematic review was conducted based on the database
(Google Scholar), (EBSCO) and (Research gate), and the study concluded that there are
236 influential factors in predicting the duration of construction projects. It was divided
according to the main axes: residential projects and the most important factors influencing
them (the efficiency of the project manager, support for senior management, the number of
floors and the building area), infrastructure projects represented by roads, irrigation and
drainage, and the most important factors are the following (the initial cost and length of the
project, the number of intersections, and earthworks, Furniture, weather conditions, project
size, and institutional and business projects represented by school buildings, and the most
important factors are as follows (change orders and experience The supervising engineer,
the duration of the contract, and the rank of the contracting company), in addition to the
industrial projects represented by industrial buildings, the most important of which are
(type of work, type of contract, capital and work location).
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No Journal Title of Research Author Country & year
Estimation of Project
Building and Total Cost and
Environment Duration for Housing (&) SHG R
Projects in the U.K.
! Factors influenced
1) Project. 2) Project operation. 3) Project scope. 4) Project form. 5) Structural properties. 6)
vertical load bearing. 7) horizontal load bearing. 8) Price fluctuation. 9) Management
procurement. 10) Ground condition. 11) Height of building (storeys). 12) Access within the site
Modelling and
Construction predicting construction
2 Management and durations (19) China, 1998
Economics in Hong Kong public
housing
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1) Area of external cladding/total gross floor area. 2) Total gross floor area/ number of
storeys. 3) Height/number of storeys. 4) Total gross floor area/ area of ground — floor plan.
5) Duration of superstructure /number of storeys. 6) Duration of services/duration of finishes. 7)
Duration of finishes/duration of services. 8) Duration of superstructure /duration of services. 9)
Duration of services/duration of superstructure. 10) Duration of piling/ area of ground ~ floor
plan
. . Application of artificial
Engineering
Construction & neural net\{vork fore_cast
. construction duration (18) Scotland,1999
Architectural -
of buildings at the pre
3 Management - .
design stage
1) Building function. 2) Structural system. 3) Functional area. 4) Height index. 5) Accessibility to
site, No.of floors. 6) Decorating quality. 7) Area/floor ratio. 8) Foundation index. 9) Exterior
finishing (walls). 10) Construction duration (months). 11) Construction cost
The development of
mathematical models
Dissertation.p.hd e 32) USA,2008
preliminary prediction
4 of highway
construction duration
1) Geometric Design Standard. 2) Traffic Volume. 3) Length of Loops/Ramps. 4) Length of Curb
& Guitter, Crossover Count. 5) Curb & Gutter. 6) Median New Signal Count. 7) Project Length
development of Neural
Network Models for
Thesis M.sc Prediction of Highway (33) 2010,USA
Construction Cost
> and Project Duration
1) Project location. 2) Project size. 3) Contract duration. 4) Design method. 5) Price of labour and
materials. 6) Population of the area. 7) Project type. 8) Number of lanes. 9) Temperature
conditions. 10) Equipment. 11) Curb and Gutter. 12) Ground condition
Prediction of schedule
Construction performan_ce of Ir_ldian
Managemer_lt and C%Ti‘:g?rl]o;rt?;%iiﬁts () India ,2011
Economics e
network
1) Project manager’s competence. 2) Top management support. 3) Monitoring and feedback by
6 project participants. 4) Favourable working conditions. 5) Commitment of all project
participants. 6) Owner’s competence. 7) Interaction between project participants—internal. 8)
Interaction between project participants—external. 9) Good coordination between project
participants. 10) Availability of trained resources. 11) Regular budget updates. 12) Conflict
among project participants. 13) PM’s ignorance and lack of knowledge. 14) Hostile socio-
economic environment. 15) Indecisiveness of project participants. 16) Owner’s incompetence.
17) Aggressive competition during tendering. 18) Harsh climatic conditions at site. 19) Negative
attitude of project participants. 20) Faulty project conceptualization.
International Journal of P,\rlsgirs:i(l)\:]ef\\;lvg(:lgl Bosnia &
Engineering Research & for Constructi (20) Herzegovina,2012
Technology or Construction
7 Project Duration
1) Number of project. 2) use of the object. 3) year of construction. 4) contracted time (days). 5)
real time of constr. (days). 6) difference (days). 7) price contracted [KM. 8) real price. 9)
difference of prices. 10) In(real time). 11) In(real price).
Estimating Time
3 KSCE Joyrnal_of Civil Performapce for @1) Vietnam, 2012
Engineering Building
Construction
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Projects in Vietnam
ANN
OWNER RELATED/ 1) Owner’s project financing. 2) Payment of completed works.
PROJECT RELATED /1) Level of design changes. 2) Additional works. 3) Information flow
between parties. CONTRACTOR RELATED / 1) Site management and supervision. 2)
Contractor’s project financing. 3) Applied construction technology. 4) Estimating works. 5)
Competency of subcontractor(s). 6) Accuracy of construction works.

EXTERNAL RELATED / 1) Underground site condition. 2) Impact of market price. 3) Impact
of weather. 4) Impact of governmental factors. 5) underground site condition. 6) project
management works. 7) estimating works. 8) competency of subcontractor(s). 9) accuracy and
completeness of design. 10) owner’s project financing. CONSULTANT RELATED/1) Project
management works. 2) Contract management works. 3) Inspection of completed works. 4)
Accuracy and completeness of design. MATERIAL AND LABOR RELATED /1) Availability
of materials. 2) Availability of skilled workers.

) Predicting the
International Journal of | construction Duration

Applied Management of Building Projects (22) Egypt, 2015
Science Using Artificial Neural
Networks

Employer related factors
1) Employer’s experience in the same projects. 2) Type of employer (public-private). 3)
Employer’s involvement and coordination with construction staff.

Factors affecting construction project duration (continued) Management related factors
1) Quality in construction according finishing level. 2) Good preparation for both design and
document of the project. 3) Similarity of the project. 4) Existing of change order in construction.
5) Existing of management system in the project. 6) Existing of system for feasibility study. 7)
Type of construction contract. 8) Method of contractor selection. 9) Probability of resources price
increase. 10) Existing of project delivery system. 11) The relationship between project team. 12)
Existing of good project planning for the project. 13) Existing of good controlling and monitoring
systems for the project. 14) Experience of the construction project team in similar projects.
Construction site related factors
1) Construction site conditions such as (weather-temperature). 2) Geographical and the nature of
the site. 3) Availability of services. 4) Supply of resources. 5) Use of good motivation system for

9 skilled labours. 6) Use of major equipment. 7) Type of construction procedure or method
statement was used in the project. 8) Use of new technical equipment. 9) Arriving of resources
immediately after demanding.

Financial related factors
1) Availability of cash for financing project. 2) Intervals for making payments and time lag. 3)
Existing of down payment. 4) Total predicted contract price.
Project related factors
1) Building type. 2) Technical parameters: number of stories for the building. 3) Technical
parameters: building area. 4) Technical parameters: building height. 5) Existing of sub-contractor.
6) Speed in construction and close out the project. 7) The project location. 8) Complexity in
project design. 9) Effect of surrounded environment at the site of the project. 10) Volume of the
project from the quantity of work.
the most important factors affecting the duration of building projects in Egypt, ranked by
their relative importance.

1) total expected contract price. 2) employer type. 3) quality in construction according to
finishing level. 4) project location. 5) employer’s involvement and coordination with
construction staff. 6) project type. 7) building area. 8) building height. 9) construction contract
type. 10) contractor selection method. 11) good preparation for both design and project
documents. 12) existence of project management system.

Construction Project
Cost and Duration

10 ASCE Optimization Using (31) India, 2015
Artificial Neural
Network
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1) Site clearance. 2) Marketing. 3) Footings. 4) columns b/w PI. 5) C.R.S Masonry. 6) G.F
Columns &S.C. 7) G.F slab. 8) F.F slab. 9) S.F slab. 10) T.F slab. 11) Brick work F.F. 12) Brick
work T.F. 13) Plastering G.F. 14) Plastering S.F. 15) Plastering EXT. 16) Flooring F.F. 17)
Flooring T.F. 18) Electrical, Painting

Time and Cost
KICEM journal of Analysis for
Construction Highway Road (23) India, 2015
Engineering and Project | Construction Project
11 Management Using Atrtificial
Neural Networks

1) Site Clearance. 2) Earth Work. 3) Sub Base Works. 4) Bituminous Works. 5) Culverts. 6)
Major and Minor Bridges. 7) Drainage Works. 8) Junctions and Kerbs. 9) Traffic Signs. 10)
Miscellaneous Items. 11) Return Walls. 12) Flyovers. 13) Street Lighting in Urban Areas.

predicating the
. durations of
EnD%Z:;iJnoug::?Lr?zes irrigation channels (25) Irag, 2016
12 9 9 projects in Iraq by
using Ann modelling
1) Length of channel. 2) Width of channel. 3) Depth of channel. 4) The size of the concrete
lining. 5) Temperature conditions. 6) Ground condition
Duration
Engineering , determinatiqn for
Construction and | ural roads using the
[ — principal component (35) Ghana, 2016
13 analysis and
Management artificial neural
network
1) Site clearance and Demolition. 2) Earthworks. 3) In-situ concrete/Precast. 4) Bitumen works/
Road line markings. 5) Furniture
model for predicting
- construction time by (36)
Bml(_jmgs g using general Macedonia,2016
Environment .
14 regression neural
network
1) real time of construction. 2) real price of construction. 3) contract. Price. 4) contracts. time
predictors
Modelling the
Completion Time of
Civil Engineering Public School
Journal Building Projects 22 T2
15 Using Neural
Networks

1) the contractor's financial status. 2) delay in interim payments. 3) experience of the supervising
engineers. 4) the contract value. 5) change orders. 6) the contractor rank. 7) the contract duration .
8) work stoppages. 9) delay penalty

using principal
component analysis
journal of Marine with a back-
Science and propagation neural (24) Taiwan, 2016
Technology (Taiwan) network to predict
16 industrial building
construction duration
1) Case type(Work Type, Contract Type) . 2) Participant(Contractor Level, Establishment Year,
Capital, Number of Stuffs , Recent Revenue , Inspector , Supervisor). 3) Location (site)(
Location , Project Effective Year). 4) Time (Project Effective Date , Project Due Date , Number
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of Design Change ).

17

Estimation of Costs and
Durations of .
Complexity Construction of Urban (26) SR AU
Roads Using ANN and
SVM

1) Amount of crushed stone. 2) Amount of curbs. 3) Amount of asphalt base layer. 4) Amount of
asphalt surface layer. 5) Amount concrete prefabricated elements. 6) Percentage share of wok
positions. 7) Preparation works. 8) Earthworks. 9) Drainage works. 10) Traffic signalisation
works. 11) Other works. 12) Works realisation zone. 13) Project category

18

proceeding of the joint predicting highway
conferer)ce on prpjects.actual 37) Greece, 2017
computing in duration using neural
construction networks

1) the location of the project . 2) the size of the project . 3) the duration of the contract 4) the
design method 4) the type of project . 5) the type of project . 6) the availability of equipment . 7)
the cost of labour and materials .8) the number of lanes . 9) temperature .10) soil composition .
11) the population of the construction area . 12) the geometric design standards . 13) the annual
daily traffic .

14) the length of the project . 15) the type of bridge . 16) length of bridges . 17) the bridge
width. 18) the projects for procuring proper road signs. As far as the current research is
concerned, the selected input variables include the following: 19) length of the highway project.
20) number of lanes . 21) number of associated technical projects. 22) existence / number of
bridges . 23) existence / number of tunnels . 24) height of slopes . 25) the region where the
project is be constructed . 26) contract signing date . 27) tender budget. 28) initial contractual
physical object. 29) initial project schedule . 30) actual project schedule.

19

Estimating the
Optimum Duration
of Road Projects
Using Neural
Network
Model

International Journal of
Engineering and
Technology -

(38) Irag, 2017

1) length of road . 2) No.of lane . 3) No.of intersection . 4) volume of earth . 5) type of pavement.
6) furniture level .

20

Using Neural Network

Association of Arab Model to Estimate the
Optimum Time for

Universities Journal of Repetitive
Engineering Sciences Construction Projects
in Iraq

(27) Irag , 2018

1) Administrative factors affect the success of the project . 2) Political factors and Government
instructions effect on the project success . 3) Operational factors affect the success of the project.
4) The Planning Department seeks to develop and modernize the planning process and measure

their success . 5) The extent to which modern documentation system to gather information and

data on other projects and implemented . 6) Provide a modern information management system
data are updated continuously. 7) Provide information management system allows easy
communication between different administrative levels for the project. 8) Provide technical and
administrative measures for effective control over the planning and execution of the work .9) The
possibility of material incentives for workers in management and planning . 10) Engaging
activities for employees to quality and continuous improvement processes . 11) Involvement of
employees in training courses and programmers for planning and programming. 12) The
Department's ability to provide detailed plans and Start by preparing a detailed project plan and
work programs include project termination deadline . 13) Raise the level of workers .

21

Periodicals of Guess the time of (39) Iraq . 2019
Engineering and Natural implementation of 4.
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Sciences residential
construction projects
using neural
networks ANN
1) Structural System . 2) Building Function . 3) Foundational System . 4) Height Units . 5)
Accessibility to Site . 6) Area/Floor Ratio. 7) Drainage Works. 8) Decoration.
Neural network
Journal of Engineering IEeE for
Desi ' actual duration of (29) France, 2019
esign and Technology Greek
2 . reek
highway projects
1) initial cost. 2) initial . 3) Duration 4) length . 5) lanes. 6) technical projects . 7) bridges .8)
tunnels . 9) geotechnical projects . 10) embankment, landfill . 11) land requirement
(expropriation) . 12) tender offer.
Improvement in
Journal of Estimating Durations
Construction for Building Projects (30) Taiwan,2021
Engineering and Using Artificial
23 Management Neural Network and
Sensitivity Analysis
1) Area of excavation . 2) Depth of excavation . 3) Number of floors underground. 4) Number of
floors aboveground .5) Total floor area . 6) Budget for foundation work . 7) Budget for structure
work . 8) Duration for foundation work . 9) Duration for structure work. 10) Total project
duration
Comparison of linear
regression and neural
network models to
Conference estimate the actual (40) Greece,2021
24 duration of Greek
highway projects
1) Initial cost .2) tender offer. 3) initial duration . 4) embankment .5) number of lanes .6)
existence of geotechnical projects . 7) length . 8) existence of bridges . 9) existence of tunnel
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No Factors No Factors
1 Owner’s project financing 12 good prepara_tion for both design and
project documents
2 Regular budget updates 13 Duration of finishes/duration of services
The Planning Department seeks to develop The extent to which modern
3 and modernize the planning process and 14 | . doqumentatlon system to gat_her
measure their SUCCess information anq data on other projects and
implemented
Provide a modern information
4 contractor selection method 15 management system data are updated
continuously
5 Duration of services/duration of finishes 16 Indecisiveness of project participants
6 Payment of completed works 17 year of construction
7 Conflict among project participants 18 Depth of excavation
8 Site management and supervision 19 Harsh climatic conditions at site
9 PM’s ignorance and lack of knowledge 20 contracted time (days)
10 existence of project management system 21 Number of floors underground
11 Duration of superst_ructure /duration of 2 real time of constr. (days)
services
23 Contractor’s project financing 67 Accuracy of construction works
24 Hostile socio-economic environment 68 Aggressive competition during tendering
25 Number of project 69 Number of floors aboveground
2 Duration of services/duration of 70 Project management works
superstructure
Provide information management system Provide technical and administrative
27 a_I lows easy communication between 71 measures for effective control over the
different administrative levels for the ; .
. planning and execution of the work
project
28 Applied construction technology 72 Negative attitude of project participants
29 Owner’s incompetence 73 difference (days)
30 use of the object 74 Total floor area
31 Area of excavation 75 Contract management works
32 Estimating works 76 Faulty project conceptualization
33 The possipility of material incentive_s for 77 Interaction between project participants—
workers in management and planning external
34 Competency of subcontractor(s) 78 Raise the level of workers
Engaging activities for employees to Involvement of employees in training
35 quality and continuous improvement 79 | courses and programmers for planning and
processes programming.
The Department's ability to provide
detailed plans and Start by preparing a Political factors and Government
36 . . 80 . - .
detailed project plan and work programs instructions effect on the project success
include project termination deadline
37 price contracted 81 Budget for foundation work
38 Accuracy and completeness of design 82 Site clearance
39 Inspection of completed works 83 Project
40 Decoration 84 Budget for structure work
41 Marketing 85 Auvailability of materials
42 Project operation 86 Footings
43 difference of prices 87 Project scope
44 Duration for foundation work 88 In(real time)
45 Duration for structure work 89 Availability of skilled workers
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46 columns b/w Pl 90 Project form
47 In(real price) 91 Total project duration
48 Level of design changes 92 C.R.S Masonry
49 Structural properties 93 Building function
50 Structural System 94 G.F Columns &S.C
51 Additional works 95 vertical load bearing
52 Structural system 96 Building Function
53 Information flow between parties 97 G.F slab
54 horizontal load bearing 98 Functional area
55 Project manager’s competence 99 Top management support
56 F.F slab 100 S.Fslab
57 Price fluctuation 101 Height index
58 Good coordlnat[op between project 102 Awvailability of trained resources
participants
59 Management procurement 103 Foundation index
60 Monitoring and fgedback by project 104 Administrative factors gffect the success of
participants the project
61 Favourable working conditions 105 Commitment of all project participants
62 T.F slab 106 Ground condition
63 Exterior finishing (walls) 107 Height of building (storeys)
64 Brick work F.F 108 Decorating quality
65 Brick work T.F 109 Access within the site
. Operational factors affect the success of
66 Drainage Works, 110 P the project
111 Owner’s competence 126 Plastering G.F
112 total expected contract price 127 Area/floor ratio
113 building area 128 real time of construction
114 Plastering S.F 129 employer type
115 Construction duration (months) 130 Foundational System,
116 real price of construction 131 Plastering EXT
quality in construction according to Area of external cladding/total gross
117 S 132
finishing level floor area,
118 Construction cost 133 construction contract type
119 contract. Price 134 Flooring F.F
120 project location 135 Flooring T.F
121 contracts. time predictors 136 Electrical, Painting
122 Total gross floor area/ area of ground 137 Total gross floor area/ number of
floor plan storeys
employer’s involvement and coordination Interaction between project participants—
123 ] . 138 .
with construction staff . internal
124 Duration of piling/ area of ground ~ 139 Duration of superstructure /number of
floor plan storeys
125 Height/number of storeys 140 project type
(Aayed) (3ol ) Aal) A aolial Ldal aaall B 55l Jalsad) ¢ (1= 5) Jgan
NO Factors NO Factors NO Factors
1 Initial cost 21 technical projects 41 Earth Work
2 tender offer 22 Geometric Design 42 Sub Base Works
Standard
3 initial duration 23 Ground condition 43 Bituminous Works
4 embankment 24 geotechnical projects 44 Culverts
5 number of lanes 25 embankment, landfill 45 Major and Minor
journal.tishreen.edu.sy Print ISSN: 2079-3081 , Online ISSN:2663-4279

248



Sas (g3l ALy apliad) s 5l 85 sall Jalsall pasiy (and il dangiall dxalyall
Bridges
6 existence of.geotechnlcal 26 land requirement 46 Drainage Works
projects (expropriation)
7 length of the highway project | 27 Tempe':r'ature 47 Junctions and Kerbs
conditions
8 existence of bridges 28 Equipment 48 Traffic Signs
9 existence of tunnel 79 Price of Iapour and 49 Miscellaneous
materials Items
10 Length of Curb & Gultter, 30 number_ of assqmated 50 Return Walls
Crossover Count technical projects
existence / number of
11 No.of lane 31 bridges 51 Flyovers
12 No.of intersection 39 existence / number of 52 Street Lighting in
tunnels Urban Areas
13 volume of earth 33 height of slopes 53 Project location
the region where the
14 type of pavement 34 project is be 54 Project size
constructed
15 furniture level 35 contract signing date 55 Contract duration
16 Site Clearance 36 tender budget 56 Design method
initial contractual .
17 Curb & Gutter 37 physical object 57 Project type
18 Length of Loops/Ramps 38 | initial project schedule 58 Curb and Gutter
19 Traffic Volume 39 | actual project schedule 59 Popula;rgg of the
20 lanes 10 Median New Signal
Count
((Agpdand) 3okl ) dgadl) A ag bl Al saal) 3 555l Jalsadl ¢ (@ — 5) Jsaa
Factors
1) Amount of crushed stone. 2) Earthworks . 3) Amount of curbs. 4) Amount of asphalt base layer. 5)
Amount of asphalt surface layer . 6) Amount concrete prefabricated elements. 7) Percentage share of
wok positions . 8) Preparation works . 9) Drainage works . 10) Traffic signalisation works . 11) Other
works . 12) Works realisation zone . 13) Project category.

(A G ) it ) po il il snal) (B 8555a Jalsall ¢ (g = 5) st

Factors

line markings . 5) Furniture

1) Site clearance and Demolition. 2) Earthworks . 3) In-situ concrete/Precast . 4) Bitumen works/ Road

(Ulls o) qousbitia ) Augiatl ) aop bl Alal aall B 8igal) Galgal) £ (3= 5) Jsaa

Factors

5) Temperature conditions .6) Ground condition

1) Length of channel . 2) Width of channel. 3) Depth of channel . 4) The size of the concrete lining .

(felaal) il g Lia ) Ueall qpjLiall Liajl) asall B 55510 Jalgall = (6) Jsaa

Factors

1) Case type (Work Type, Contract Type). 2) Participant(Contractor Level, Establishment Year,
Capital, Number of Stuffs , Recent Revenue , Inspector , Supervisor) . 3) Location (site)( Location ,
Project Effective Year) . 4) Time (Project Effective Date , Project Due Date , Number of Design

Change) .
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(Rstal) Gl g lia ) Jlas )y cilusmigal) asbiial ka3l aaall & 85l Jalgad) @ (7) Jgaa
Factors

1) the contractor's financial status. 2) delay in interim payments . 3) change orders . 4) the contractor
rank. 5) work stoppages . 6) the contract value . 7) experience of the supervising engineers. 8) the
contract duration. 9) delay penalty

ciluagilly claliuy)

sl et e ish Al Q) (st il Rmgtal danlyal elyal 3as AT (0 desanas 2l 3
: VIS ay e L) Lucaall AN aladiuls 2oLEY) aplial Lol

(12) = Fngid) daalpal cprat (A€l ilaanall ) Al bl o iy Aumgiall Zaalyal) il |
s e Tnand) 0l Aaaily LLa) bl sl sxdl el (ke (140) = dalsall i 2y
(Al Aaliae @alshll axec Llall 350091 alin) ¢ g phall jaa el ) <A

Toaa) el L Al Ll ey Fosan) <l 205 (el Jhe Al i) plia () Fumgial) dealydl) ity =2
S35 e fyaly (xm Dl g sl o My Ayl (3lbially Rl RS (55l i) (o’ 3
) Jlgall o3 (pas Jiale (83 ) = Asial) aaal) ek 8 5i5al) Jalgall aae il J3ally (o)) apyLiia
Jlee¥) ¢ jrmatll Jlae) cleu¥) 4aaSe adddl (payall ¢ BTy Heuall sae ¢ Guyhall Jsha ¢ Aailaiy) 44I)
(3 Gae ¢ dusall Cag e SUE oaye o SLE (gl ¢yl Sl b sall Caas Al

e liall apltidly ¢ ((Amna b)) Jlae¥ly il abin o Aungial danlpal il cuypelal =3
seanl) A Aoty apbiall Al aal cpeddl Jale (13) il el dalsadl ) (e licall cillsd)
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