
Tishreen University Journal for Research and Scientific Studies - Engineering Sciences Series Vol.  (42) No. (2) 2220 

 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

951 

Developing a Model to Estimate the Actual Productivity of 

Loader in Construction Projects 

 
Dr. Fayez Ali Jrad* 

 Noura Samir Joulak** 

 

(Received 31 / 10 / 2019.  Accepted 29 / 4 / 2020) 

 

  ABSTRACT    
 

The estimation of productivities for earthmoving equipment in construction project is an 

important operation to estimate the overall cost of it, whereit helps in making an accurate 

schedule so it prevents the total cost from overrunning. This study aimed to develop a 

rigorous methodology to estimate the actual productivity for one of the most important 

earthmoving equipment, Loader, using artificial neural networks technique, a theoretical 

study was conducted to realize the concept of the actual productivity for Loader and to 

know how it had been predicted in an inaccurate way, in addition to that a range of 

influential factors which affectson it was adopted, then data about that factors has been 

collected for 123 construction projects inthe Syrian Coast, then it has been analyzed to 

know the importance of the influential factors and sorted them using SPSS software. 

At the end of this research, an artificial neural network design for predicting the actual 

productivity forLoader has been done, after it had been trained and tested, the income layer 

consists of 11 variables, the network includes one hidden layer with 10 neurons, while the 
output layer consists of a single neuron which represents the value of the actual productivity. 

 

Keywords: ANN, Loader, Productivity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
*Associate Professor, Department of Construction Management and Engineering, Faculty of Civil 
Engineering, Tishreen University, Lattakia, Syria. 
**Postgraduate Student, Department of Construction Management and Engineering, Faculty of Civil 

Engineering, Tishreen University, Lattakia, Syria. 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

962 



                                                           
* 

** . 



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

969 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

962 

 

𝑘𝑛

𝑘𝑏



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

961 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

964 

𝑉𝑏

𝑉𝑛
>

𝑉𝑙

𝑉𝑛
>

𝑘𝑛

𝑘𝑏



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

965 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

966 



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

961 

( 
ول

جد
ال

3
ها

لي
ع
ة 

ثر
مؤ

 ال
مل

وا
لع

وا
س 

اك
تر

 لل
ية

ار
ثم

ست
لا
 ا
ية

ج
تا
لإن

 ا
ن
بي
ن 

ما
ير

سب
ط 

با
رت

 ا
ت

لا
ام

مع
 :

)
 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

961 

 

 

 

 

 

 

 

 



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

961 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

912 



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

919 

( 
ول

جد
ال

5
لم

 ا
ى

تو
س

وم
ن 

سو
ير

 ب
ط
با
رت

 ا
ت

لا
ام

مع
 :

)
ط
با
رت

لا
 ل
ية

نو
ع

 



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

912 

>



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

911 

μ = 5.98



   Tishreen University Journal. Eng. Sciences Series 2222( 2( العدد )42) 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

914 



 

 

journal.tishreen.edu.sy                                                     Print ISSN: 2079-3081 , Online ISSN:2663-4279 

915 

# 

Neurons 
R Training 

R 

Validation 
R Test Overall R Cause of Stop 

1 0.93068 0.96165 0.96349 094079 Validation Stop 

5 0.95663 0.9777 0.75108 0.94387 Validation Stop 

7 0.98566 0.80693 0.66768 0.904 Validation Stop 

8 0.97176 0.70317 0.72984 0.92854 Validation Stop 

10 0.97451 0.96867 0.96534 0.97176 Validation Stop 

10 0.99668 0.99245 0.99197 0.99482 Validation Stop 

11 0.99909 0.98427 0.9801 0.99415 Validation Stop 

11 0.99941 0.9676 0.99463 0.99435 Validation Stop 

12 0.99874 0.98774 0.96975 0.99245 Validation Stop 

12 0.98691 0.88458 0.95677 0.97152 Validation Stop 

13 0.99992 0.97604 0.93747 0.9904 Minimum gradient reached 

14 1 0.99097 0.98529 0.99663 Minimum gradient reached 

15 1 0.84999 0.85977 0.93871 Minimum gradient reached 

17 0.99643 0.73565 0.69774 0.9447 Minimum gradient reached 

18 0.94702 0.87888 0.88187 0.92624 Validation Stop 

20 0.85533 0.53725 0.80523 0.82023 Validation Stop 

22 0.99779 0.8287 0.22325 0.89227 Minimum gradient reached 

23 0.98509 0.75167 0.22531 0.86723 Minimum gradient reached 

25 0.91801 0.97834 0.9564 0.92816 Validation Stop 

30 0.91177 0.80374 0.93054 0.88105 Minimum gradient reached 

35 0.8778 0.26139 0.88007 0.78481 Minimum gradient reached 

40 0.96505 0.89769 0.52459 0.86127 Minimum gradient reached 
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SN 

 رقم المشروع

Real Value 

 الإنتاجية الحقيقية

Net Value 

 الإنتاجية المحسوبة

Absolute Error 

 الخطأ المطلق

Relative Error 

 لنسبي %الخطأ ا

1 120 121.9751 
1.9751 

 

1.645917 

 

2 992 99.8341 
10.1659 

 

9.241727 

 

3 188 195.9093 
7.9093 

 

4.207074 

 

4 915 181.1159 
6.1159 

 

3.4948 

 

5 245 237.3338 
7.6662 

 

3.129061 

 

6 277 271.0563 
5.9437 

 

2.14574 

 

7 262 262.2719 
2.2719 

 

0.873808 

 

8 138 135.4790 
2.521 

 

1.826812 

 

9 925 101.9037 
3.0963 

 

2.948857 

 

10 99 90.4145 
8.5855 

 

8.672222 
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