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ABSTRACT

Cost estimation is considered one of the important tasks in the construction projects
management. The precise estimation of the construction cost affect on the success and quality of
a construction project. Elemental estimation is considered a very important stage to the project
team because it represents one of the key project elements. It helps in formulating the basis to
strategies and execution plans for construction and engineering.

Elemental estimation, which in the early stage, estimates the construction costs depending on

minimum details of the project so that it gives an indication for the initial design stage of a
project. This paper studies the factors that affect the elemental cost estimation as well as the
relation between these factors using Analytic Hierarchy Process (AHP) method. Final
conclusions and recommendations were extracted for better elemental estimation accuracy in
project management.
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class definition (Typical purpose of estmate) accuracy range
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Class 3 10% to 40% Budget, Authorization, or Control ~ ~20%to +30%
Class 2 30% to 70% Control or Bid/Tencer 15% 10 +20%
Class 1 50% to 100% Check Estimate or Bid/Tender 10% 10 +15%
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Estmate class Percentrange Description/methodology
Order-of-Magnitude +/-30 to 50% Feasibity study—cost/capacity curves
Factored Estimate +/-25 10 30% Mayor equpment —factors apphed for costs
Control Estmate +/=1010 15% Quantibes from mecvelect/civil drawings
Detailed or Defintive H/=<10% Based on detaded drawings
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2. Node comparisons with respect to «sx¢l!

Graphical Verbal Matrix Questionnaire Direct

Comparisons wrt "< node in "gseadl dasl A4S 23 p%dl Jal sl cluster
43lCl) e glee stasl Al o] a1 s 2 times more important than < el slas] b

Inconsistency | 42" |02 | i1 cisgll] glas gilini~| sl Jotsi-| agie Jotsi-]
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] 3. Results
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Inconsistency: 0.03252
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A W) Ayl ) glaall ALY il Bally Galdd) ) guilii (8) Jsi

4| 3. Results
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Inconsistency: 0.09799

0.26982
0.22252
0.11428
0.15088
0.05974
0.05214
0.04471
0.02526
0.02821
0.03245

O Lsaall b Bagasall ygilil) pylaall L) clglg¥) (9) JS

10



((@) Number 8 Volume 22 August 2016 Journal of Engineering
St A cpaddl) o 555l Jalgad) (1) Jg2a
fac] LB oS sidall A0 | adil) il il dlac ] , ..
e “3‘-"'5’ A S o :f:ﬂ A e gkl e 0 siall cila glaal Osaddl dlasi A s Jgkaal)
Cpadil) 3y jal ALl 5 40al) ALl Jal gl Gl Jaall ddaa Gl e slae Jal<3 -1
Gl g g il
& soAY) Gl Ll il i) g5 il & 5 el danil i Al e slae daail _uldll o) 2 ) 3
(o Opedil) J g5 Axal e Lo Sl cldlaiall il g s iall manali yulas Gl sl pe Gredill dagia Jalss -4
GAY! Gl hY1 o siall g 5 il
G alaasil 5 JalS3 80 ALl o gall <l il Ol SacY 4 7 sansall Al -5
.’ -n
) Slae ] Cya gz 2l endl Al L 5l sl I e slas 48 55 go g 4B 6
S 5 A (s siea g s bl g 5 Ll llaall @l el alac) A deddiusal) 34y Ll -7
Jondigall 3 A (5 i Craldll g il pm Jasll ad 5e Slae) g aladin) 8 il sheall (355 -8
anadll &l _pasdl)
S el Js il dga il st Sl cilaaall il Al g dxdiall jolias 15 ) shall paatl Laadioal) 45 Ll 9
Gl
3 3¢y i Saddll dlacy 48 yaall 3k -10
ol pail -11
il ga¥l g hlazall daild -12
Al Claall ol ubiall (2)Jgaad)
Cagll LpaaY) ke ety ULl aaloy Laa¥) 8 ollae 1
oo dayn AV e cplaliall aa) Juds Axine daal 3
AY e 55K 58 cphlaal) aa) Juad 3 daal 5
228 Ay AV e o5 (phlall ) Juadl ax 58 Dyaal 7
Sel Jiad &Y e pplalal o) Jusd gl (S Aan] 9
W)l Al Al die aadnd chugdsaal | 24668
3aa S palinll jreal WAL A5l ¢ljal ps el damall adll gaa) A cplalinll aa) &Y | sl glia
3angl) Gl Cann Wayliic by <Y1 jualiall il Lall) Al Gglie A Labaall 38 M Slel

dag ) Al glaall dgigY) ™ (3)JJJAJ\

Name Normalized | Idealized
Cpadill alac) A4S 85 jisall Jalsall | 0.522468 | 1
Gl sl slae) Jul e 585 | 0.25825 0.494289
38 siall il slaall L3 | 0.149483 | 0.286109
Omeail) dlaef & S idall L | 0.069799 0.133594
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(Ol Maef A8 A 5isall Jalsall) J oY) ) saally Aalid) 4530 julaall 4310¥) gl (4)Jsaad
dae Hdll juladll Normalized | ldealized
4alKl) o glas 3aatl bl o) a1 | 0.269824 | 1
<yl alae) 8 dexdind) 435kl | 0222516 | 0.824673
(s shall aaail Aaxiial 48,0 | 0.114281 | 0.423539
Onedill 2acY 43 7 sansall 5l | 0.150881 | 0.559183
Al e slae 3l | 0.059742 | 0.221412
Sl sl Ja\SS | 0.052136 | 0.193223
o b siall g 5 piall e slae pe (paeddll dngie Jo\S3 | 0.044706 | 0.165684
<l ) dlae) & aladia) A e sledl (3555 | 0.025256 0.0936
A< e slee 48 63 50 5483 | 0.028209 | 0.104546
onedill MacY 4 el 3k | 0.03245 0.120262

(RS Sl Gaadl) o cfpaill] afas) i) gaally Aualid) 4y g0l ulaall 45g16Y) il (5)Jsaad)
Name Normalized | Idealized
ClelaV) 5 Al Agiva Il cileadll | 0323877 | 1
4Ll Jal g2l | 0.181356 | 0.559954
dalall o 5ill | 0.122301 | 0.377618
Jeall Lali) | 0.0903 0.27881
g o piall el Jsaad) 535 | 0101861 | 0.314507
dae Sall il 35 | 0.080757 | 0.249344
il o) gl L3l | 0.048394 | 0.149422
g s iall ¢ 5 5l | 0.030896 | 0.095394
Ol 5 i)y | 0.020258 | 0.062547

(Basiall oo odgiall cilaglaall) AEN | gaally Laldl) Agilll puleall 45910¥) il (6)J gaad)
Name Normalized | Idealized

& 5l Lasil jinl | 0.24052 1

ol axdlll | 0.203595 | 0.846476

La sl <l | 0.145002 | 0.602869

alleall | 0.058554 | 0.243445

<,adl | 0.080595 | 0.335084

& sl A0 | 0.088186 | 0.366647

alll Jaall 4dai | 0.044907 | 0.186708

<l a5 Claeall AdE | 0.034133 | 0.141912
33¢aY¥) labis | 0.038965 | 0.162002
saall Ala g dadiall jalas | 0.019942 | 0.08291
g 5 il araai julee | 0.024736 | 0.102844
Jasll a8 50 | 0.020866 | 0.086753
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(Omaail) Maef A ousidial) ,50) aqlllysaally Lalad) 4 g0lil) pulaall 4516Y) il (7)J sand)
Name Normalized | ldealized
oneddll G5y il Al 5 3l | 0.3268 1

ol dlae) e (el | 0.20159 0.616861
Onedill Alee 8 5 A1 Gal kY Lils | 0126031 | 0.385653
Onedill (3 5 alail s JalS5 i3 | 0.124839 | 0.382005
GAY) Gl LY U8 e peddl) J s 5 dxal 3 | 0.091519 | 0.280047
Gl 8 e 5 piall e ol 8l sl | 0.051196 | 0.156659
Allall 3 3 (5 e | 0.03423 0.104744
aaaall /sigall 3 A (5 siue | 0.022733 | 0.069561

<l il Jus il dga | 0.021062 | 0.06445
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