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Comprehensive measurement of project activity
disruption and plan optimization

JIANG Hongyan, ZONG Hailong, ZHOU Bo
(School of Civil Engineering, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: Activity disruption is a common interference in project implementation. The identification and quantification of
disturbance is the basic work in interference management. It is necessary to bring the project back to normal track, and ensure the
deviation between new adjustment plan and the initial plan minimum. In this paper, there are three indexes including owner
dissatisfaction disturbance, time deviation disturbance and disturbing cost in describing the effect of disturbance on the execution
of the project. This paper proposes a methodology to solve disruption management, and quantitative formulas for these above
indicators are set up. Then through dimensionless processing, a comprehensive task disturbance measurement is presented. In
selection of preferred readjustment plan, this measurement not only considers the impact of disturbance on the cost and schedule,
but also emphasizes the "minimum disturbance" ideas. Finally, the optimal adjustment plan was chosen by comparison, which

provides the basis for interference management practices.
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Tab.1 Activity execution mode, duration, resou rce requirements and cost information

WEIARR  PUTHES RS BHETRE B WIREMRABA BEAR ZIWEERAR(A2)
1 4 3 1 4 5 0
‘ 2 3 5 2 5 7 2x(5-3)=4
1 5 4 2 5 7 0
b 2 4 5 3 6 9 2x(5-4)=2
3 3 6 2 8 10 2x(6-4)=4
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1 3 2 2 6 8 0
c 2 2 3 4 7 1 2%(3-2)=2
3 1 5 3 10 13 2%(5-2)=6
‘ 1 2 1 1 4 5 0
2 1 2 3 5 8 2%(2-1)=2
1 2 1 1 4 5 0
¢ 2 1 2 3 5 8 2%(2-1)=2
R 1 3 2 2 4 6 0
2 2 4 3 5 8 2x(4-2)=4
1 4 2 2 5 7 0
g 2 3 3 3 7 10 2%(3-2)=2
3 2 4 3 10 13 2x(4-2)=4
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Tab.2 Activity execution mode of new program
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Tab.3 Calculation results of owner dissatisfaction of cost

WA PATH RERA Rl REEA 7,

1 5
a ) 7 3.5/6.5 —
1 7
b 2 9 4.9/9.1 —
3 10
1 8 0
c 2 11 5.6/10.4 0.062 5
3 13 )
1 5 0
d ) 3 3.5/6.5 w
1 5 0
e > 8 3.5/6.5 w
1 6 0
f ) 3 4.2/7.8 0.027 8
1 7 0
g 2 10 4.9/9.1 0.107 1
3 13 )
1 7 0
h 2 10 49091 0.107 1
. 1 7 0
] ) p 4.9/9.1 0
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Tab.4 Summary of disturbance cost

WEh AR HERL FR2 FR3 R4 WHEh B HERL FR2 FR3I R4
F, 2 2 8 0 F, 0 0 0 0
. F, 2 2 6 0 F, 0 0 0 0
F, 4 4 3 2 g F, 2 2 2 2
F 8 8 17 2 F 2 2 2 2
F, 0 0 0 0 F, 0 0 0 0
q F, 0 0 0 0 N F, 0 0 0 0
F, 1 1 1 1 F, 3 3 3 3
F 1 1 1 1 F 3 3 3 3
F, 0 0 2 0 F, 0 2 0 2
. F, 0 0 2 0 F, 0 4 0 4
F, 1 1 3 1 J F, 2 3 2 3
F 1 1 7 1 F 2 9 2 9
F, 2 0 0 2 F, 4 4 10 4
¢ F, 4 0 0 4 hak  F, 6 6 8 8
F, 3 2 2 3 A Fs 16 16 16 15
F 9 2 2 9 F 26 26 34 27
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Tab.5 The comparison between results of each scheme

V5T % Ux) T(x) F(x) minZ
1 0.090 3 2 26 0.278 7
2 0.062 5 2 26 0.256 3
3 © 5 34 ©
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