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Developing a model to estimate the implementation time of highway projects in Syria

using artificial neural networks

Abstract

The time estimate has been one of the researcher’s best interests for a long time. The
highway projects considered as a stepping stone in the development industry as its one of the
most important parts of the infrastructure sectors in Syria. so by giving an acceptable
estimate for the stages of the project i.e. “early stages” is considered sensitive, and it mainly

helps to study the feasibility as if to run the project or not.

The aspiration of the research is to take part in the efforts taken in this field. In addition,
presents the (ANN) as an active method to give an accurate estimate of the duration of

implementation of highway.

The (ANN) has developed through a variety of different steps. Firstly, the influencing factors
on the duration of highway in Syria have acknowledged by intercepting the results from the
literature reviews with the findings of the experts in roads sector. Then by gathering all the
Data that agrees with influencing factors, which has a direct effect on the duration from the
“Public Establishment for road communications”, and the Public Establishment for bridges

and roads. All the gathered Data were processed and normalized.
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The MATLAB program was used to apply, train and test artificial neural network
technology, and the results showed an acceptable error rate compared to the MAPE (Mean
Absolute Percent Error) that was determined from previous studies; MPAE=17.16%. Which

is in the range of the previous studies [30 — 15 %d].

The highest MPAE was 21% that accepted by estimations of experts for the Error Percent in

the estimate duration of highway implementation in early stages (30%).

Keywords: Building construction, estimating of duration, early stages, highway, influencing
factors, Artificial Neural Networks (ANN), Syria.
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Flood & Kartam. ) 4is sl (S (530 il samall 330 Jlaa i3s3 8 s il Ay jail ae ) gl oany Aain¥) 25
(1994

min = M = % = 3.5 = 4 neurons.... (1-11)
max = ZumRer Oftrzining samble _ (input + output) = 42—0 — (6 + 1) = 13 neurons.... (2-11)
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1 M Jalaal) da aiaat (e A g 3use ) el L :mu, mu-dec, mu-inc, mu-max
Analissha JS any 2ied i ladll A Joril e iy ) 35Y) Coaat ABle b JAy 6 jpm diad Jsaie
5 & by o paall Algil) ) U sa sl Congs @lld g o laY) ol G 2y 35 Ladic A ) 355 (61 aili & (alasl)
LS5 (5 yanall Aleill ¥ gam s Uil il dalaall el st i ) 05 9 ABYS (g0 Ay B A8De (3 s (Saa
1 (2009 (o) (s Ao (e Al o B hiall (e Jalrall dad g )

M A Y A :mu

1Y) A dad (alias) die [ Al (nddl dusi :mu-dec

1Y) i e 32 e (Al 83l ) dawsd :mu-ine

M (bl daill :mu-max
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1 Network: net25 = (] X

View Train Simulate Adapt Reinitialize Weights View/Edit Weights

Training Info  Training Parameters

showWindow true mu 0.001
showCommandLine false mu_dec 0.1

show 25 mu_inc 10

epochs 1000 mu_max 10000000000
time Inf Ir 0.0001

goal 0

min_grad 1e-07

max_fail 6

V:] Train Network

(ol & jialjb (3 gaia) 1-11 A
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o3 LS oyl el )b apas 5 Bmiaall 435 gumall A arenal Gl LA 30a7 5 Lgapndi s Gl res Aolee 22y
3 el AN alasind s MATLAB gl s Aibaia¥l cap il iy JIAa) a3 cdgladl <l jal b a5
SR LY Aa ) ) sa oo 3 shaall "Marquardt Levenberg" Al s e 3S5 55 Al "trainbr! S
s e (OULPULS) g3 sa3 IS s Jae d i o cla a5 avanail] 8 Adliaall AS0al) o Mad A8IS 5 o o
(Targets) saall Adaginall duldll adll 5 (Outputs) A suanll AS0A Cils 3 G 34N e 43U (Errors)

JS LA s oy Adasd 0 JiaY) 3 sal) JLia) 5 A3 o 3lat g 43 8a sl (g o(Excel) gabig Jslas e
ASud Ay

4l 4 (Mean Absolute Percent Error) MAPE z3sei JSI Uadll 4 L gie Gl M4 (e @l
‘il e 23 (n) Cus ;(Naik & Radhika.2015) il

Z[JTargets—OutputsL
Targets

]*100
MAPE =

v (3-10)

n

L LR 5 L 5 (pe LY any 435 grmall CUSLAN 233 48K e1al (2-11) ¢(1-11) Jslaadl ma iy
(3aa) 5 dpidia Aisday Lmiall 435 suanl) 4081 ¢ 1) (1-11) Jsandl

Uad Ao e Uadl) Al Jaus gia Uadl) Al Jaus gia iyl

(JL58) (J58) (S5

0.5853 0.3894 0.1425 5
0.5812 0.4696 0.1214 6
0.5888 0.4612 0.2435 7
0.5470 0.3922 0.1858 8
0.5591 0.3516 0.1530 9
0.4779 0.3521 0.1101 10
0.4241 0.3077 0.1254 11
0.2920 0.2613 0.0758 12
0.4476 0.3046 0.0788 13
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0.2098 0.1716 0.0050 5
0.3621 0.2931 0.0779 6
0.3386 0.2839 0.0836 7
0.4161 0.2487 0.0863 8
0.4161 0.3038 0.1031 9
0.4377 0.3376 0.1011 10
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Hidden Layer 1 Hidden Layer 2 Output Layer
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Neural Network

LS T S

Algorithms

Data Division: Random (dividerand)
Training: Levenberg-Marquardt (trainlm)
Performance: Mean Squared Error (mse)
Calculations: MEX

Progress
Epoch: ¢ : 258 iterations 1000
Time: 0:00:01
Performance: 0.147 [ FeTe | 0.00
Gradient: 0.441 0.092e-08 1.00e-07
Mu: 0.00100 1.00e-08 1.00e+10
Validation Checks: o] Q ()
Plots

Performance | (plotperferm)

Training State _ (plottrainstate)

Regressicn (plotregression)

Plot Interval: ' 1 epochs

(Lriall 4 guanll 400N o )X ) a0 ) 3211 JS)
ase ¢ Cpt il Alee s yae Ll cdartiinall oy il el 53 A0S 73 gai IS Sl sall a e sedad
Best ) sUaa¥) g e Jous sial da o Lgad Jsmmnll o3 ) S5 258 ol )3 Jsda bl S
dlee LeIMa e Al sl O 5 ¢(g0al=0) Adagisall Aall dunilly A s Luss & 5 (Performance=7.61E-11
A1 e Jy (MUS1E-0.8) 2ie <iad <ilis {0.001_1} Joal) (pas MU Aa iy chanl s &3 )
Sl Alee 3 sl s 3
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o Best Training Performance is 7.6113e-11 at epoch 258
1071 2
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(1S3 JS (8 A8l (o pai Alae £ 48030 ¢ 1) 4-11 JS2
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Gradient = 9.9152e-08, at epoch 258

100 ' '
=
L sl |
8 o M
o
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5 Mu = 1e-08, at epoch 258
10 T T
2 10° L\_\—\
1
10710
Validation Checks = 0, at epoch 258
1 T T T T
@ S A A S e
©
>
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258 Epochs
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Training: R=1
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047
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Output ~=1*Target + 8.9e-06

0271

0171

01 02 03 04 05 06 07 08 09 1
Target

(Aagisall il 5 4 Haall 435 suanl) AS0ll) Cila Haia (g Bl YY) 6-11 JS)
Aisgioadl 2l 5 (OUPUL) A8 s e 0 ) Alee ¢l (5 8 1Ll 3 5m s (6-11) IS
Jal g2l G day 5 8o 3 5a s Ao Ja 13 g ey il dlae DA (R=1) b)Y dalrs 4 () G (Target)
O A8l 2 ga 5 20ay e (A e Undll Ao J gy JLia¥) Alee Lo (15 3l a3kl 20 B (85 i 3al)
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Erore
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) )l Ul o
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T AN Jadias o

2
Zo = f(net3) = -1
1 + exp—Z*netB

2 A L) skl J2
net3 = ) (Wok * Zk) + b3

AN ks 5 Al ddaall Al o o) 35Y) :Wok

A Ak 5 Al Addall Adall il Sas) :h3

AL Al Al S s A 17K

oAl Ak 5 Al dgaall Akl o (D3) SaiVls (Wok) O sY) ad (4-11) Jsaal) g s Can

1Al Apdial) Al Jumdi ali @

2
Zk = f(net2) = -1
1+ exp—Z*netZ

(A Adal Akl ) asiall Jal

net2 = ) (WKkj *hj) + b2

Al ddad) dsall 5 oY) dssall Asdall o o)) 5Y) W K]
A ddaal) ddall 5 oY) diaall Adall G il sy :h2
(Y Aiaall Akl il suac A hj

A ddaa) dgall 5 A Y1 diaall Asdall c (D2) DbV s (Wkj) OV 5Y) a8 (5-11) Jsaall e o Cu
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sl 9Y) el Adal) S a5 o
2
hj = f(netl) = -1

1 + exp —2*netl

A Agal Akl ) adiall Jaal

netl = ) (Wji xxi) + bl

s Al dsdall 5 Jaall Ak g ol 5 Y (Wi

s sV sl Agall 5 Jaal) Ak oy il SaiY) :b1

(Jaal Ak b saac 7 A ixi

sV oY) Al Adkall 5 Jaall ks G (b1) SV s (Wji) O osY) af (6-11) Jsaall maa sy Cam

(oA Ak A5 Al A5al) (s SV 15 o)y 3Y) (4-11) sasd

Ca O3

<l guas Jaady)
dpidal) 48kl 1 2 3 4 5 (b3)
(o) Al

AN ik
(Wok)

1 -0.501 1.0557 -2.848 -2.897 | -1.4246 | -0.1289

WWW.ajrsp.com 70



http://www.ajrsp.com/

AJRSP 2 2021-8-5 1 )aaY) Gl | gl s (el jlaal) | ealad) il g GilaS dranalsy) sl

/—
—N— ISSN: 2706-6495

(Al Al Asdall 5 oY) dgadl) ARl s Slai¥ 5 ol 353 (5-11) Jsaad)

e 1Y)
Gl gumac
dL8340) A8 al) . ) 3 4 . Jlaady
o A (b2)
dddal) A8 ,kal)
(Wj) &
1 0.900 0.064 1.033 -0.854 -1.033 -2.077
2 -0.436 1.989 -1.042 0.368 -0.216 1.399
3 1.618 1.719 1.986 -1.371 0.417 0.725
4 -2.162 -0.268 -0.642 1.987 -0.161 -1.078
5 -0.438 1.628 -0.188 -0.426 -1.501 1.737

(ds¥) el Aaalall 5 Jall Bka ¢y SV )5 531) (6-11) Jsosl

Ca O3 9Y)
2L gaas Wi KARAN|
SR s | I P P S
Jaal da ks LB ] e | el | A s 9
L ) ‘-’iﬂ PR AEH s G s (b1)
A dgaa | & sadl e | gkl
(Wiji)
1 09676 | 1.6595 | -1.558 | 1.1371 | -0.9838 | 0.7766 | -0.7370
2 -0.721 | 0.8236 | -0.901 | 0.0422 | -1.062 | -1.5151 | -0.0594
3 1112 | -0541 | 1.6826 | 1.2754 | 1.1699 | 0.6983 | 0.20552
4 -0.543 | 0.8297 | -1.151 | 1.8768 | 0.397 | -1.1575 | 0.59262
5 -0.549 | -1.134 | 0.6668 | 0.8542 | 0.8582 | -1.0063 | 1.9833
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:Conclusions Caal) gitii-12

el g Ay g B Aag yud) (3 k) 34T B0 58 & Apmiaall A3 suanl) ASLEN £3 gad 4ndy 31 61V o) ]
Uad s Jass gie JLEaY) il < yedal Cum Al Cilag¥) 5 bl all (3 53 s sall gz 3lailly 5 jlie apa
[% 30:% 15] 0 3! e gl Al il 5l 3 Uasl Jlanal o s & sl dnsi (85 (%17.16)
A gaiall (5 guail) Ul A ) il Al e s o 5 (%621) ol s jae (peun Und Ao el
3505 (% 30) I s 5l 53 Al o1l (gl o 3 Saal) Ja el (8 Ay puall (5 pdall 283 800yl
285 8 B (a9 B Uil 35 al) Jal gl cpa Jalii V) 3 8] AdLiaYU dpmiiall 43 guaall 4S0A1 3 jlaad @l

Ay yud) 3kl

e\my‘d)“}‘%)}u@@wﬂ\d#\J,)S.\.\EJAI):\MJ&G dyaﬂ\@@y)#\cﬁﬁﬂ\@h 2

e iy o A slhall cllall o) G 65 Sl Al je 8 sl ) 0l o 3 gail) (Biay LS 3
e sl Ja je 8 (i all U 6 sanl) Al 3 Al je b lede Jgeanl) (8o Tan 200 5 48

il ) ALY Lt 555 5all ol sl g 3l G oy jl1 e 43,08 OMA (e add) 0 23 saill 18 =iy 4
Al &y i
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