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Abstract

Based on the scheduling characteristics of assembly construction site, integrated JIT scheduling op-
timization, we study the just-in-time (JIT) scheduling of prefabricated buildings with limited turn-
over space. Focused on the prefabrication rate, turnover space, JIT scheduling and uncertain fac-
tors, a multi-objective optimization model of time, cost and robustness, with static constraints of
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the task precedence and fluctuating constraints of the conventional resources and temporary sto-
rage yards is proposed. Then a non-dominated genetic algorithm embedded with a hill climbing
algorithm is developed. To show the performance of the proposed algorithm and to analyze the in-
fluence of the prefabrication rate and the size of the temporary storage yard on the scheduling re-
sult, numerical experiments are carried out and associated results are compared. The results show
that the proposed algorithm is effective for solving the complex problem. The project duration,
cost, and robustness value are not sensitive to the prefabrication rate, but increasing the tempo-
rary storage yard area can effectively shorten the project construction period, and the effect of
shortening the project construction period is inversely related to the temporary storage yard area.
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Figure 1. Construction activities
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Figure 2. Duration of tasks under the time window
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Figure 4. Project network plan
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Table 1. Relevant parameters of construction activities
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o 0 (m#/d) (m3/d) H
El (%) @ Fa1 b1 Fa2 b2

I
0 Fria 0 0 0 0 0 0 0 0 0 0
1 TIfEfE& 0 / / / / 1 2 2
2 FREdE 0 / / / / 3 2 2
3 HMEMTL 37 216.48 26.7 34 2 5 0.075 0.088 0.049 0.045
4 WL 37 207.24 38.3 435 2 3 0.065 0.076 0.052 0.046
5 Rt T 20 81.84 8.2 21.8 2 3 0.122 0.123 0.122 0.023
6 2T 25 75.24 18.8 37.6 2 4 0.106 0.107 0.106 0.053
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Table 2. Resource availability
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Figure 5. Approximate pareto optimal frontier
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Figure 6. Solutions for different generations
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Figure 7. Average evolution rate per generation
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Table 3. Calculation results of scheduling scheme
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2 32 36735 139 8 29 35013 20
3 26 32625 28 9 30 35313 118
DOI: 10.12677/0rf.2022.121013 136


https://doi.org/10.12677/orf.2022.121013

WA

Continued

4 28 35017 33 10 34 38691 149
5 27 33929 44 11 33 38081 146
6 26 32528 27 12 34 38563 142

4.2. RN

Y 25 AR T T ) R A I HE 37 DRGSR BE 5 SR RS, A ST G U

1) T F s A RS SR BN T AR R

%4 R 8 TR AR LSS R T A BRI S TE R, RIGREHAMSHALE, ¥k
A a, BORFEEANE TS0 B T A3 LU R (99 K R 8y, 645y ££[0, 1.6]2 M AP K 0.2 223
RN RRECT, B8] 10 MEESAUE NS R, BOFSE, B30 50 N T, PR A
USRSl oN 3 I

Table 4. Sensitivity analysis of prefabrication rate
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Figure 8. Influence of prefab rate on scheduling results
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Table 5. Sensitivity analysis of temporary storage yard resources
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Figure 9. Influence of temporary storage yard on scheduling results
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