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Development of Time—Cost Trade—Off model Based on Emergency Construction Work
Scenario

Lee, Sihyun', Lee, Seounghyun', Son, Jaeho
'School of Architectural Engineering, Hongik University

Abstract : Recently, the cost of construction projects has escalated due to a significant increase in size and complexity.,
Many construction projects have failed to meet their originally intended project deadline due to various factors such as
weather, labor supply, equipment, procurement, accidents, etc, Consequently, emergency construction work scenario has
to be implemented in order to shorten the duration and satisfy the original estimated schedule, However, many critical
decisions in emergency scenario rely solely on the experience of a construction manager, Thus, this paper proposes TCTO
optimization model to decide the most effective alternative out of various working scenarios which are generated by the
combination of work group and work time, The developed TCTO model provides the optimum schedule that satisfies the
practical constraints, Future research could involve the integration of resource leveling with the proposed model, This
would make the model more versatile,
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Fig. 1. Discrete time-cost trade off
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Table 1. Duration and Cost Factors For Each Option of Emergency
Construction Work

Opfien Number of Work time Number of Facto_r of | Factor of
labors labor teams| duration cost
1 N 8 1 1 1
2 8 2 1.75 2.5
3 N 8 3 2.5 4
4 N 10 1 1.188 1.375
5 N 10 2 2.125 3.25
6 N 12 1 1.375 1.75
7 N 12 2 2.5 4
8 2N 8 1 2 2
9 2N 8 2 3.5 5
10 2N 8 3 5 8
1 2N 10 1 2.375 2.75
12 2N 10 2 4.25 6.5
13 2N 12 1 2.75 3.5
14 2N 12 2 5 8
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Fig. 3. Network Diagram

Table 2. Model Information

Activity Duration(day) Cost(10,000won)
A 8 748
B 13 1,648
C 10 1,248
D 7 948
E 8 708
F 12 1,248
G 14 868
H 10 1,248
| 7 1,448
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1| Time-Cost Trade-Off model Based on Emergency Construction Work Scenario - Domestic Construction Project |
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3 Saclected Selscted | Selected | Selected [ The tme

5| Actviy | opten | Duraton Labor cost Cost Actiity sum | iy e i esin| From() | To) X% T
4 1 8 480.000 7480000 0 1 3 24,500,000 13 A 4 [ A B 3 3
s 2 5 1.200.000 8.200.000 0 B 8 4 A C 8 3
A | 3 3 1920000 | 8520000] 0O < B 3 A B B 3
7 4 7 660.000 7,660,000 0 D 10 4 [< E 3 3
A | [] 4 1.560.000 8.560.000 [ E 4 10 D F 7 7.
9 13 6 840.000 7.840.000 0 F 5 14 B G 7 7
o 7 3 1520000 | 8520000] 0O 5 7 FY] T R 2 3
11 8 4 960.000 7.960.000 0 H 3 14 E 1 7 6
12 s 3 2400000 | _9400,000 | 1 3 15 G 1 7 7
13 10 2 3.840000 | 10,840,000 [ T H 1 5 5
14 11 4 1.320.000 8.320.000 0 Va”‘able
15} 12 2 3.120.000 10,120,000 0
16 13 3 1.680.000 8.680.000 0 Faﬂ Cost 132.720.000 Won
17| 14 2 3.840.000 10.840.000 0 T= Duraton 22 Day
18 1 13 480,000 16.480.000 Q 1 S 32.000.000 8 Indirect Cost 4000,000 Won
19] 2 8 1.200.000 17.200.000 0
2 3 5 1920000 | 17920000 0
21 3 11 €60.000 | 16660000 © v
22 s 7 1560000 | 17560000 © Objective function
23] 6 10 840.000 16.840.000 Q0
244 N 7 6 1,920,000 17,920,000 0
25| 3 7 560000 | 16560000] O v

9 4 2.400.000 18.400.000 0
§§ i ) 3 3830000 | 198300001 o Conditions of Activity relationship
28 11 6 1.320.000 17.320.000 0
29) 12 3 3120000 | _19.120000] 0
30§ 13 s 1.680.000 17.680.000 1
31 14 3 3.840000 | 19.840000] 0

Activity information Variable Information of selected option

Fig. 4. Optimization Model for Domestic Emergency Construction Work
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1 Time-Cost Trade-Off model Based on Emergency Construction Work Scenario - Overseas Construction Project
2

Seclected Selected | Selected | Selected The time
, | Activiy | option | Dumation | Labor cost Cost sum | e i Aty | ] % From®) | To@) | X T
a4 1 8 480,000 7,000, 0 1 24,500,000 13 A 3 ] A B 3 3
5 2 5 1,200,000 17,500, 0 B 10 3 A C 3 3
6 3 4 1,920,000 28,000, 0 C 11 3 A D 3 3
7 4 7 660,000 9,625, 0 D 8 3 C E 11 11
8 5 4 1,560,000 | 22,750, 0 £ 6 14 D F 8 8
9 & & 840,000 12,250, 0 F 9 1 B G 10 10
10| 7 4 1,920,000 28,000, 0 G 9 13 E H L] 6
11 L 8 4 960,000 14,000, 0 H 4 20 F 1 13 9
12 L 3 2,400,000 35,000,000} 0 1 4 24 G 1 11 L]
13 10 2 3,840,000 56,000,0001 0 T H 1 4 4
14 1 a 1320000 | 192500000  © i
15 12 2 3,120,000 45,500,000] 0 Va“able
16 13 3 1,680,000 24,500.006. 0 Total Cost 180,060,000 ‘Won
17| 14 2 3,840,000 56,000, o Total Duration 28 Day
18| 1 13 480,000 16,000, 0 1 32,000,000 8 Indirect Cost 10,000,000 Won
19| 2 8 1,200,000 40,000,000 0 DHR 24 | Person
20| 3 & 1,920,000 64,000,000f 0 mp cost 1,500,000 Won
21 4 11 660,000 | 22,000,000} 0 Sum_FHR 36 | Person
22 5 7 1,560,000 52,000,0004 0 FLC 200,000 ‘Won
23 6 10 840,000 28,000,0004 0
24 g 7 6 1,920,000 64,000, 0 \
25 8 7 960,000 32,000, L 4
26| L 4 2,400,000 80,000, 0 - - - P P - .
= R0 5 S 520000 | 122,000, o Objective function Conditions of Activity relationship
28 11 6 1,320,000 | 44,000, 0
29| 12 4 3,120,000 | 104,000 o v
30 13 5 1,680,000 56,000, 0 B
31 14 3 3,840,000 Lz,ooo.g:l 0 Variable
Activity information Variable Information of selected option

Fig. 6. Optimization Model for Overseas Emergency Construction Work
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Fig. 7. Schedule of Optimization Model for Overseas Emergency Construction Work
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Fig. 8. Set-up Screen of Genetic Algorithm Program
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Table 6. Information of Alternatives for each Activity
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5 19,902 30 25 Table 7. Comparative Results of Cost by Emergency Construction
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Table 8. Comparative Results of Cost by Emergency Construction
Work Duration on Overseas Model

TOt?I Total cost Selected option
duration | (10,000won)
21 20,768 A14, B13, C8, D13, E9, F13, G7, H13, 114
22 20,604 A14,B13, C8, D13, E14, F13, G8, H8, 114
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