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1. Adding new tasks=changes in design

2. Average payment for one hours to worker=100000
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30. Normal delay time for paying fees=0

31. Normal time to discovering rework=

7 32. Overtime working=max (0, predicted Delay of construc-
tion*1000)

33. Paying to contractor=Rate of payement to contractor
34. Personel cost because of reworks=average payment for
one hours to worker*needed worker for a unit of reworks
reworks

35. Personel fatigue=1-1/workers parameter

36. Personel planning=skill level

37. Predict of remain projection time= DELAY1I(remained
works/(0.00014currectly Completion Rate), 20, desired rate
of construction)

38. Predicted Delay of construction=max(0.001,predict of re-
main projection time-Delay)

39. Productivity=DELAY1I
((0.25+motivation+personelplanning+quality)
/(0.5+construction

Mistakes+ design mistakes+ motivation+ personel fatigue+
personel

planning+ quality+ work pressure),30,0.25 )

40. Progress rate=Work Done/total works

41. Project costs=total costs of delays+ Total payement to
the contractor to Calculate the percentage of risk allocation
+claim

42.Project done= INTEG (IF THEN ELSE (remained worksj
1,0,1),0)

43. quality =1-100* (deficiancy in financial source/initial to-
tal finances)

44. payment rate risk cost to Contractor =(Destruction costs+
personel cost because of reworks+ Reconstruction costs)/30
45. Rate of payement to contractor=((contractor extra
expense*risk allocation percentage)+total finances)*progress
rate/30

46. Benefit rate = (1.64457¢+009*0.0003* Total stored waste
materials) 47. Reconstruction=reworks

48. Reconstruction costs=Reconstruction®*unit cost for re-
construction

49. Remained works= INTEG (adding new tasks+rework

discovering rate-completion rate with error-currectly Com-

\Y

5. Total stored materials = INTEG (benefit Rate, 1e4+009)
6. Changes in design=40/398

7. Claim=deficiancy in financial source
8.ClientdailyLoss([(0,0)(70,2e+006)],(0,0),(20,200000),
(21,200000),(30,200000),(31 (32, 500000), (50, 1e+006),
(100,1e4-006))200000), 9. Completion rate with error= max
(0, desired rate of

construction®(1-productivity)*workers parameter)*

IF THEN ELSE (remained works;0,1,0 )

10. Construction Mistakes=1-Documentation quality*skill level
11. Contractor extra expense= INTEG (payment rate risk
cost to Contractor, 0)

12. Cost of delay=IF THEN ELSE (remained worksjl, client
daily loss (Delay), 0)

13. Costs because of delays=Cost of delay °
14. Correctly Completion Rate=IF THEN ELSE (remained
works; 0, max (0, desired rate of construction*(productivity
workers parameter)),0.001)

15. Deficiency in financial source=contractor extra expense*(1-
risk allocation percentage)/30

16. Delay=max (0.001, project done-initial project Duration)
17. Delay in paying personels fee=max (0, Deficiency in fi-
nancial source /total finances)

18. Design mistakes=1-skill level

19. Desired rate of construction=total works/initial project
Duration

20. Destruction=reworks

21. Destruction costs=Destruction*unit costs for destruction
22. Documentation quality=0.8

23. FINAL TIME = 600

The final time for the simulation.

24. initial project Duration=398

25.INITTAL TIME = 0

26. Initial total finances=1.64457e+4-009

27. Motivation= ((average payment for one hours to work-
ers in others project / average payment for one hours to
worker)*((1+Normal delay time for paying fees)/(1+delay
in paying personels fee))*(1changes in design))

28. Needed worker for a unit of reworks=10

29. Needed workers=total works*1000



contractor,0)

59. Total stored waste materials=Reconstruction

60. Total works=188

61. Undiscovered Rework= INTEG (completion rate with
error-rework discovering rate, 6)

62. Unit cost for reconstruction=3.5e+007

63. Unit costs for destruction=2e+006

64. Value of Property=1e+009

65. Work Done= INTEG (currectly Completion Rate,0)

66. Work pressure=Delay/ (predicted Delay of construction+
Delay)

67. Workers parameter=(needed workers+ overtime working)

/(needed workers)

pletion Rate, total works)

50. Rework discovering rate=productivity* Undiscovered Re-
work /normal time to dicovering rework

51. Reworks=rework discovering rate

52. Risk allocation percentage=0 SAVEPER = TIME STEP
53.The frequency with which output is stored.

54. Skill level=0.8 TIME STEP =1

55.The time step for the simulation.

56. Total costs of delays= INTEG (costs because of delays,0)
57. Total finances= INTEG (-paying to contractor,initial to-
tal finances)

58. Total payement to the contractor to Calculate the per-

centage of risk allocation= INTEG (Rate of payement to
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