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Abstract

In this study, a fuzzy inference system was developed to evaluate modern
construction methods, after defining a set of main criteria through literature
reviews and several interviews that resulted in a list of factors. These factors
were used in designing a questionnaire that helped select the most important
ones: cost, duration, quality, and sustainability. Each of the previous factors
has a set of secondary factors that contribute to increasing the accuracy of
the model by contributing to the weights of the main factors through another
simple questionnaire completed by engineers working on different
construction projects to measure their weight.

The weights of the previous main criteria were calculated using the
FAHP method to obtain the best possible accuracy. After that, the fuzzy
inference system was developed, by forming overlays between the secondary

factors for each main factor and describing their conditions and rules.

The model was tested on data of 3 projects to measure the saving in the
construction cost where the values ranged (5-25)%, the duration (5-15)%.
For the improvement in the quality, the values were (0,0.75,0.25) to (0,0,1),
and the sustainability (0.75,0.25,0) to (0,0,1) due to the project’s
specification.

Keywords: modern methods of construction, traditional construction
methods, fuzzy inference system, FAHP.
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i(1-2-3)2 i42 u12=0.4844 |u22=0 x1=0
i(1-2-3)2 i43 u12=0.4844 |u23=1 0.4844x1x1=0.4844
0.5156x0
i(1-2-3)3 i41 u13=0.5156 [u21=0 x1=0
0.5156x0|0.5156x0
i(1-2-3)3 i42 u13=0.5156 [u22=0 x0.75=0 [x0.25=0
i(1-2-3)3 i43 u13=0.5156 [u23=1 0.5156x1x1=0.5156
i1-2-3-4 0 0 1
sl jlaad |3K-A=\§gl.u; (23) dgalall -23
M\Sdﬁ&bﬁé
i5& 11-2-3-4 1150 1-2-3-4 gaad i5 gaafl3 : : :
144 2 48 REESE
i(1-2-3-4)1 [i51 u11=0 u21=0.25 0x0.25x1=0
0x0.75x1
i(1-2-3-4)1 |i52 u11=0 u22=0.75 =0
i(1-2-3-4)1 [i53  [u11=0 123=0 0x0x1=0
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i(1-2-3-4)2 |i51 pul12=0 p21=0.25 0x0.25x1=0
0x0.75x1
i(1-2-3-4)2 |i52 pul12=0 p22=0.75 =0
i(1-2-3-4)2 ]i53 u12=0 u23=0 0x0x1=0
1x0.25x1=0.2
i(1-2-3-4)3 |i51 pul3=1 u21=0.25 5
1x0.75x1=0.7
i(1-2-3-4)3 ]i52 pul3=1 pu22=0.75 5
i(1-2-3-4)3 ]i53 pul3=1 u23=0 1x0x1=0
13 0 0 1

)i Jlaal i1-2 dad il (24) Galdll —24

S S pall Jalal) ad Aaluia) jlsa

i28 i1 sl i1 galal 2w 112 , . .
140 2 40 REESN
i11 i21 p11=0 p21=0 0x0x1=0
i11 i22 u11=0 p22=0.25 0x0.25x1=0
i11 i23 p11=0 p23=0.75 0x0.75x1=0
i12 i21 u12=0.5 p21=0 0.5x0x1=0
i12 i22 u12=0.5 p22=0.25 0.5x0.25x1=0.125
i12 i23 p12=0.5 p23=0.75 0.5x0.75x1=0.375
i13 i21 u13=0.5 p21=0 0.5x0x1=0
i13 i22 p13=0.5 p22=0.25 0.5x0.25x1=0.125
i13 i23 u13=0.5 u23=0.75 0.5x0.75x1=0.375
i1-2 0.375 0.625 0
Al i) Jlaal 14 dad Gilua (25) Galall —25
Al S Jals a8
. . A . 114
13&i1-2 =15 11-2 dalat 13 Jalad Lo 24,9 34,
i(1-2)1 i31 p11=0.375 p21=1 0.375x1x1=0.375
i(1-2)1 i32 p11=0.375 p22=0 0.375x0x1=0
i(1-2)1 i33 p11=0.375 p23=0 0.375x0x1=0
i(1-2)2 i31 p12=0.625 p21=1 0.625x1x1=0.625
i(1-2)2 i32 n12=0.625 p22=0 0.625x0x1=0
i(1-2)2 i33 n12=0.625 u23=0 0.625x0x1=0
i(1-2)3 i31 p13=0 p21=1 0x1x1=0
i(1-2)3 i32 u13=0 p22=0 0x0x1=0
i(1-2)3 i33 p13=0 p23=0 0x0x1=0
14 0 0 1

:(Q‘,‘LJM\ Y a.a.ag.d\) Anaal) il dsb gﬁ 8yisall Jalgnd) (26) galall -26
Aol A3kl oLl e JB sl e Al clldal) aas
el oSl oy Jeall aspe JilES
& 9 pshall pranal yind Aa 2
(Gl b il 5m 5 s gy JD8 (o )5 2l oS Jae Y1) Slaanll o] L)
(Aele 35 Dlana s ALl &8 gall Gara 3 ) gall S i 63
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gl Lolll Gl a5 (@5l 2 Joanll o) LY 5 i 5l Jone (1) 8 sall Ganm bl 5l0) S ks

(Dl e BB iy B i 55) el Sl Bl Ty iy 5 (o

(Combined) daasall Lnluall s8¥) (27) Galall —27

14 13 12 11
U M L U M L U M L U M L
1.45 1.09 0.73 1.33 1.00 0.66 1.52 1.14 0.76 1 1 1
1.28 0.96 0.64 1.17 0.88 0.58 1 1 1 1.17 0.88 0.59
1.46 1.09 0.73 1 1 1 1.52 1.14 0.76 1.34 1.00 0.67
1 1 1 1.22 0.91 0.61 1.39 1.04 0.70 1.22 0.92 0.61

.(501100020595) Jssaill by (385 (3kad Fasla (1o Jpan andl 138 1ypal)
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