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Construction Performance Evaluation of Steel Staircase Systems
based on Construction Simulation CYCLONE Techniques
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Abstract
Advanced construction technologies have been rarely applied to practical construction operations on jobsites
due to a lack of quantified evaluation data of the performance of such technologies. The basic objective of this
study is to suggest a feasible way for the evaluation of the performance of new technologies based on

construction simulation techniques,

which have been frequently used in academic research for productivity

estimation. Steel staircase systems were selected as the new technology to be investigated. The simulation was
implemented in various ways, such as one staircase to six staircases on a floor. The simulation results provided
in this study suggest that planners are able to make a fundamental decision on the use of targeted new
technology with the estimated performance data (productivity and unit costs). These findings also indicate that a
simulation technique could be one of the methods appropriate for use as a planner’s decision—making tool.
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Table 1. Selection criteria of advanced construction technology

Classification Criteria

The technique which is worth of application in research

by being excellent workability - safety - the environmental

- maintenance of advanced construction technology, being

easy the site accessibility and being possible dividing of
activity

Site
applicability

The technique which is good at ripple effect of technique
dissemination by being excellent characteristics and
application

Prevalence

Compared with existing method, the technique which is
good at cost saving in design - construction - maintenance
phase all over

Economic
feasibility
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Figure 2. The basic ingredient steel staircase systems (6]
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Figure 3. Process of steel staircase systems
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Table 2. Simulation input data of steel staircase systems

Work Details Labor  Equipment  Time(hr)
Direction C, L1, 2 - 0.33
preparation Moving _
formwork L, L2 0.9
Installation scaffolding L1, L2 - 0.20
Landing space _
formwork L, L2 1.37
Installation Instagﬁ'gﬁgrstalr L1 - 0.20
f k
ormwor Queuing crane - 0.25
Installation temporary
Staircase L1, L2 Crane 0.53
Checking C, L1 - 0.25
Queling crane Crane 047
Steel Moving steel L3 Crane 0.75
reinforce )
—ment reinforcement L3 - 1.87
Checking C, L3 - 0.25
Queding crane Truck mixer 025
Truck mixer,
Pumping preparation concrete 027
pump
nggrneée Placing preparation L4 - 0.10
: Truck mixer,
Congrete placing of L4, 15 concrete 023
landing space ’ pump
Checking C, L4 - 0.20
Queuing crane - 0.25
Steel Disassembling
staircase temporary staircase L, L2 Crane 04
systems Installation staircase L1, L2 Crane 0.70
Checking C, L1 - 0.25
ng%\r,\egpkg Separating formwork L1 - 1.3
Finishing Exposed concrete L6 - 0.17
work Checking C - 050
Total working time 11.9

= C(Work chief), L1,L2(Carpenter), L3(Reinforcing bar placer),
L4,L5(Concrete pourer), L6(Exposed concrete labor)
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Figure 5. Operation time of steel staircase systems by
construction simulation case
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Formula 1. The amount of unit cost formula of labor cost,
equipment cost and material cost
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Table 3. Unit cost of steel staircase systems productivity

Productivi Labor Equri]Lt)me Material Sum

ty cost cost (Labor+Equi

(cycle/nr)  (W/cycle) ( W?giél A (W/cycle)  p.+Material)

Ag;‘;f" We7,148hr WT7274hr 1535624 1,700,046
A 0.085 1,025,271 909,106 1,535624  #3,470,001

B 0.111 785117 696,162 1535624 /3,016,903
C 0.124 702,806 623,177 1535624  W2,861,607
D 0.132 660,212 585409 1535624  wW2,781,245

E 0.137 636,116 564,044 1535624  W2735,784

F 0.140 622,486 551,957 1535624 2,710,067
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: Total cost during installing one staircase on a floor

. Average cost converted into one place total cost during
installing two staircase on a floor
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installing three staircase on a floor

. Average cost converted into one place total cost during
installing four staircase on a floor
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installing six staircase on a floor

Figure 6. Unit cost of steel staircase systems by construction
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