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Fig. 4 The means of three indicators change with the increase of simulation size
3.4 N N
Visual C ++6.0 J=18
CPU 3. 10GHz. 4.00GB  Inter 4
(R) Core( TM) i5 =2 400  PC . 4
. J =120 RCPSP 200
N 200
J=12.16.18.20
N 100 N 30 N 200.300.400. 500
50 600.
3
Table 3 Test results according to the sizes of activity networks
CCM
J
RS avg ADJ\'g ADnmx VDmg VDmdx Rsmg AD;ng ADde VDm'g VDmdx
J=12 91.8% 3.2 18.9 13.1 44.1 76.9% 3.8 21.5 16.0 48.3
J=16 90.4% 3.4 19.7 17.9 60.3 75.2% 4.4 21.8 24.9 70.6
J=18 86.8% 3.9 20.3 20.6 64.2 74.7% 6.3 24.7 28.7 112.1
J=20 85.6% 4.1 24.1 28.6 118.2 73.6% 5.4 39.2 38.0 124.6
J =30 85.2% 6.7 34.4 41.5 132.8 68.3% 7.7 48.1 63.9 157.1
87.9% 4.3 23.5 24.3 75.1 73.7% 5.5 31.1 34.3 102.5
4
Table 4 Test results according to the complexities of activity networks
CCM
NC
RS, AD,, AD, VD, VD RS, ADyy | AD VD, VD,
NC=1.5 90.4% 3.7 20.3 20.6 99.6 78.2% 4.9 21.5 30.7 113.2
NC=1.8 88.6% 4.3 24.2 24.5 106.8 77.3% 5.1 39.2 34.8 130.7
NC=2.1 84.7% 4.8 34.4 27.8 132.8 65.6% 6.5 48.1 37.4 157.1
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Table 5 Test results under three standard deviations of activity durations
CCM
gj
RS, AD,,, AD,,.. VD, VD, .« RS, AD,,, AD, . VD, VDo
0.3 xd, 92.2% 2.5 31.2 17.3 112.3 76.0% 5.2 47.1 31.3 154.9
0.6 xd; 88.4% 4.1 33.6 24.3 125.9 73.5% 5.4 47.3 34.1 156.7
0.9 x4, 83.3% 5.9 34.4 31.5 132.8 71.7% 6.2 48.1 37.4 157.1
CCM
Sk Sy 2) NC ( 4
RS- CCM
AD NC (NC=1.5 ~
VD 3. 2.1) RS, 1.8% 3.9% AD,,
4 5. 0.6 0.5 VD,, 3.9 3.3
CCM RS, 0.9% 11.7% AD,,
1) J ( 3) 0.2 1.4 VD,, 4.1 8.6.
RS.AD NC 1.5 1.8
VD RS, CCM
(1.8% 0.9%) ; AD,,,
RS,, 87.9% CCM (0.6 0.2);
AD,, 4.3 VD, 24.3 VD,,, CCM (3.9 4.1)
CCM RS, =73.7%AD,, = NC 1.8 2.1
55 VD, =34.3. RS, ccM (3. 9%
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RS,,  76.9% AD,, 3.8 VD, , 16.0;
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63.9. AD.. VD, 3) ( 5)
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Strategy to eliminate the second resource conflicts in critical chain method

based on robustness

ZHANG Jing-wen QIAO Chuan-zhuo LIU Geng-tao
School of Management Northwestern Polytechnical University Xi’an 710072 China

Abstract: An effective strategy is proposed to solve the dilemma of second resource conflicts in the critical
chain method ( CCM) from a novel perspective of robust optimization. Firstly this dilemma is mathematically
expressed to gain a quantitative model and the logic of the dilemma resulted from insertions of feeding buffers
is explored. Then scenario analysis is adopted and four basic components are decomposed from the complex
conflict phenomena. Secondly based on robust scheduling optimization some effective policies are investiga—
ted and classified for all sub-problems of conflict situations and a local rescheduling strategy is developed.

Moreover a robust index is designed based on the strategy which combines the two scheduling progresses
with dynamic consumptions of two kinds of buffers. The optimal schedule is an output when maximizing the ro—
bust index. Extensive numerical experiments and three performance indicators are constructed which include
the realized probability that a project finishes on schedule the sum of the absolute deviations between the ac—
tual and the planned activity starting times and the variance of the absolute deviations for activity starting
times. Extensive numerical experiments are also performed on the set of instances randomly generated by Pro—
gen. The experimental results show the values of three statistical indicators under the schedule of the robust
CCM are better than those under the schedule of the traditional CCM. Finally the conclusions indicate that
the strategy to deal with the second resource conflicts and the robust measure exhibits good stable effects during
project implementation.

Key words: the second resource conflicts; local rescheduling policy; robust measurement; ecritical chain

method; numerical experiments



