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A Scheduling Method for Construction Projects Which
Considers Fuzziness in the Estimation of Activity
Duration

Hao-His TSENG! and Chang-Mao CHEN?

1. Assistant Professor Department of Civil Engineering, National llan Institute of Technology
2. College student Department of Civil Engineering, National llan Institute of Technology

Abstract

A traditional project scheduling techniques is that they are not able to manipulate fuzziness which dominates
the construction works. Imposing deterministic approaches to the uncertainty conditions would produce rather
unrealistic result. In this research, a new proposal for construction project scheduling is introduced which tries to
implement the concept of fuzziness in the estimation of the activity duration. A mathematical model is formulated
then the fuzzy linear programming is used to solve it and the process of calculation is demonstrated on a small
network.
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Table 1 Description of Activity Nodes
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2
Table 2 Activities' Time Estimation of Example Network
a b C d

a 1 1 1 1 1 [FSab(0)
b 4 3 4 14 25 |FSb,c(0)
c 3 1 - - 5 |FSce0) SScd(+15)
d 5 2 6 6 12 [Fsde0)
e 3 3 - - 9 |S%ef(+2) FSgg(0)
f 3 4 - - 10 [Fsf,g(0)
g 1 2 2 2 2 |Fsgh(+3) FSgi(+3)
h 5 2 5 5 15 [FShm(0)
i 5 3 9 9 11 [FSm0) SSj(+2)
j 5 3 7 7 11 [F§m0) SYk(+15)
k 3 3 - - 8 |Fkm(0)
| 2 3 - - 14 [F9,m(0)
m 1 1 1 1 1 [FSmn(0) FSmo(+4)
n 2 4 - - 14 [FSn,r(0)
0 4 2 10 14 25  |FSo,p(0)
D 3 3 - - 11 [FSpq0)
q 5 2 9 9 17 [Fsqr(0)
r 1 1 1 1 1

3

Table 3 Equations of Fuzzy Activity Duration
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Maximiz [f =1
Subject |S ., = O
a Fa- Sa-ta3® 0 Fa- Sa=1
b Fb- Sb-th3 0 Fb- Sb-1 33 Fb- Sb+11 £ 25
c Fc- Sc-tc2®* 0 Fc- Sc- 41 31 Fc- ScE£5
d Fd-Sd-td3 0 Fd - Sd - 4] 3 2 Fd - Sd + 6l £12
e |[Fe-Se-te30 Fe- Se+6l £9 Fe- Se3 3
f Ff-St-tfh30 Ff - Sf +61 £10 Ff- St 3 4
g Fg-Sg-tg3 0 S-Fg30 Fg - Sg =2
h Fh- Sh-th30 Fh - Sh- 3l 3 2 Fh - Sh +101 £ 15
i Fi-Si-tiso0 Fi- S-5 33 Fi- Si+2l £10
j Fi-S-t30 Fj-§-3l33 Fj- Sj+4 £11
Kk Fk - Sk-tk30 Fk - Sk+5] £38 Fk - Sk 3 3
| FIl - SI-tl30 FI - SI-111 3 3 FI - SI £14
m [Fm-Sm-tm3 0 Fm- Sm=1
n Fn- Sn-tn3 0 Fn- Sn- 10l 2 4 Fn- Sn £ 14
0 Fo- So-to3 0 Fo- So- 8l 3 2 Fo- So+11 £ 25
p Fp- Sp-tp30 Fp- Sp+8l £11 Fp- Sp3 3
q Fg- Sq-tq3 0 Fq- Sq- 71 3 2 Fg- Sq+8l £17
r Fr-Sr-tr30 Fr - Sr =1
IFeo £EZ2 [Fr£Z2 (Z )
And Fw,Sw.t, 30
4
Table 4 Lag Times Among Project Activities
FSa,b(0) S-Faso0 FSi,m(0) Sn-F=0
FSb,c(0) - Fb® 0 SS,j(+2) S-S32
FSc,e(0) Se-Fc?0 FS,m(0) Sn-F30
SSc,d(+1.5) Sd-S315 S k(+1.5) Sk-§315
FSd,e(0) S-Fd30 FSk,m(0) Sn-Fk30
SSef(+2) Sf-Sed 2 FS,m(0) Sn-F =0
FSe,g(0) Sg-Fe® 0 FSm,n(0) Sh-Fm30
FSf,g(0) Sg- Ff30 FSm,o(+4) S0- Fm? 4
FSg,h(+3) Sh- Fg3 3 FSn,r(0) S-Fn30
FSg,i(+3) S-Fg33 FSo,p(0) Sp- Fo® 0
FSg,1(0) S-Fg30 FSp,q(0) Sq- Fp3 0
FSh,m(0) Sn- Fh3 0 FSq,r(0) S-Fg20
5

Table 5 Project Durations with Values of Membership Function
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0 37 62.5 51
2.4 38 66.7 52
7.3 39 69.8 53
12.2 40 73 54
17.1 41 76.2 55
22 42 79.4 56
26.8 43 82.5 57
31.7 44 85.7 58
36.6 45 88.9 59
41.5 46 92.1 60
45.8 47 95.2 61
50 48 98.4 62
54.2 49 100 63
58.3 50 - -

Degree of membership(0)
Y
10f——— @ —————
|
|
|
|
0 | a
L Activity duration

1

1

Fig 1 Membership Functino of Fuzzy Duration — Type 1
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Degree of membership(A )
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1.0 —

|
a Activity duration

2 - 2

Fig 2 Membership Functino of Fuzzy Duration — Type 2
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| a
a Activity duration

3 - 3

Fig 3 Membership Functino of Fuzzy Duration — Type 3
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Fig 4 Membership Functino of Fuzzy Duration — Type 4
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Fig 5 Membership Functino of Fuzzy Duration — Type 5
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Fig 8 Fuzzy Estimated Duration of Project Activities
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Fig 10 Critical Path Calculations, when Project Duration =52
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Fig 11 Critical Path Calculations, when Project Duration =53
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Fig 12 Critical Path Calculations, when Project Duration =46
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Fig 13 Critical Path Calculations, when Project Duration =47
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