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Abstract
The purpose of this study was to propose a decision support model for selecting a lifting method of large spatial
roof construction. First, we deducted influential factors consist of 6 factors and 19 sub-factors through literature
reviews and expert’s advices. Second, the relative importance of each factor was calculated by Analytic Hierarchy

Process. As a result,

‘site condition(0.237)’ among 6 factors and ‘available space of the site(0.118)

among 19

sub—factors were identified as the most important factor for selecting lifting method. In addition, methods and
procedures were established for evaluating alternatives of lifting methods for each influential factor. A decision support
model was completed by providing the Site Suitability Index(SSI) of each lifting method. Finally, we got advices form
experts who were actually in charge of the works for large spatial construction project to validate the model. The
model proposed in this study was analyzed to be useful in selecting the lifting method. The findings of this study are
expected to support the decision making of on-site managers when they select the lifting method on the beginning of

the project.
Keywords : large spatial roof construction, liting method, decision making model, AHP, site suitable index(SSl)
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Table 1. Summary of literature review

Classification Authors(Year) Contents

Review of Jung et al.

Case review of lifting methods
liting methods 6]

on large spatial roof construction

Deducted  factors  for lifting
planning by  comparing a
high-rise building and a large
spatial construction

Kang
(71
Influential
factors of the
lifting plan
Deducted priority of influential
Park[ﬁt al. factors for liting planning through
a evaluation analysis

Proposed liting planning model
based on the categorization of

Kang, et al.
2 influential factors

Lifting
planning
process

Park

kd Proposed lifting planning process
8

model trough the survey analysis
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Table 2. Comparison of lifting method characteristics

Classification Bent Lift-up Sliding
Construction '
experiences High Moderate Low
Main temporary Bent Lifting Sliding
structure tower structure
Requirement of . )
special techniques Moderate High High
Location of main High Ground Ground
assembly works place level level
Interference with .
ground works Low High Low
Requirement of . .
avallable spaces Moderate High Very high
Interference with Moderate High Low

other processes
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Figure 2. Lift-up method
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Roof Block (Inside of the site)

Figure 3. Sliding method
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Table 3. Factors for lifting method decision

Literature Case
Category Factors (6) Sub—factors (19) Description re(vise)w s(tugl)y
1 1
A1. Section type Section type of roof structure N
A Desian A2. Floor type Floor plan type of roof structure N
Design ’ 9 A3. Maximum height Maximum height of roof structure N
and site A4. Length and width Length and width of roof structure v
condition B1. Adjacent structure Interference degree by adjacent structure N v
B. Site B2. Available space of the site Degree of available space of the site N N
B3. Ground condition Obstruction and ground condition N
. ' Manageability for procurement and technical
C1. Lifting equipment ‘ e f Vv
C. Temporary (:Aetall of gf}mgfequmem )
work and anageability for temporary worl
equipment C2. Temporary work and resource o " Ac0 0 v v
operation mgt. C3. Equipment moving route and Manageability for equipment moving route v v
operation and operation
D1. Field assembly Manageability for field assembly N v
Operation ~ D- Lifting and D2. Installation Manageability for Installation and joint erection v v
and erection mgt. D3, Work space Manageability for work on the high place N
migﬁ%ﬁgﬁm D4. Work interference Manageability for work interference v v
E1. Skilled labor Manageability for skilled labor N
' Manageability for construction error and
E. Qualiy mat. E2. Construction error displacement v
' ' Manageability for erection and joint
E3. Joint connection connection v v
F1. Labor safety Manageability for labor safety N
F. Safety mat. ili i
y mg F2. Structural stability Manageability for structural stability of roof Vv

structure
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Factorsfor lifting method decision

A. Design condition B. Site condition eq%ip-[s;nngnuzl?r;g:rﬁgt. D. Lifting & erectionmat. E. Quality mat. F. Safety mat.
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Table 4. Respondent’s occupation fields

Classification No. of Respondents (persons)
Construction management 4
Roof construction 3
Structural engineering 4
Research 4
Total 15
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HA 9122 2 Hfule) 2 451e

onl, 94 45 2g m}. AR 5
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Table 5. Weight of the factors by AHP analysis

Normalized Weight Total Weight
Category
Factors Weight(®)  Rank Sub-factors Weight(®) Rank  Weight(®=0*®) Rank
A1. Section type 0.247 @) 0.033 (16)
A2. Floor type 0.294 2 0.039 (14)
A. Design 0.133 (4)  A3. Maximum height 0.327 (1) 0.043 (13)
Design A4. Length and width 0.132 (@) 0.018 (19)
and site Subtotal 1.000 0.133
condition B1. Adjacent structure 0.279 @ 0.066 )
) B2. Available space of the site 0.497 (1) 0.118 (1)
B. Stte 0237 """ &3, Ground conditon 0.224 &) 0.053 (10)
Subtotal 1.000 0.237
C. Temporary C1. Lifting equipment 0.351 @) 0.045 (12)
work and C2. Temporary work and resource 0.196 ) 0.025 (18)
equipment 0.128 ©) . . )
operation C3. Equipment moving and operation 0.453 (1 0.058 @)
mat. Subtotal 1.000 0.128
D1. Field assembly 0.170 (4) 0.036 (15)
D. Lifting and D2. Installation 0.305 (1) 0.066 (@)
erection 0.215 (2)  D3. Work space 0.281 2 0.061 (5)
mgt. D4. Work interference 0.244 &) 0.052 (1)
Maragement Subtotal 1000 0215
E1. Skilled labor 0.172 (©) 0.022 (17)
E. Quality 0430 ) E2. Construction errors 0.409 @) 0.053 )
mat. E3. Joint connection 0.419 (1) 0.055 @8
Subtotal 1.000 0.130
F1. Labor safety 0.384 ) 0.060 ©6)
F. Safety mgt. 0.156 (3)  F2. Structural stability 0.616 (1) 0.096 2
Subtotal 1.000 0.156
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Decision support model for selecting of
lifting methods for large spatial roof construction

[1+* Step] Determine factors and weights

Review of factors and weights

}

Is it suitable for the project?

| no

Deduction of suitable factors for the project

|

Determine the weight of factors by AHP analysis

Lifting method
Alt. 1 Alt 2 AlL 3

Classification

Characteristics of

Criteria lifting methods

A

Criteria
B

Characteristics of

E1 H
Criteria project status

L4
[3 Step] Calculate the Site Suitability Index(SSI

Calculate the 551 of each lifting method

i

Provide the S51 for decision makers

Figure 5. Decision support model
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Table 6. Summary of case study
Category Description
Location Seoul, South Koera
Construction period 2009.02 ~ 2015.09
Building area 29,120 m
Gross floor area 83,476 m
Roof area 27 642
Roof length 215m
Roof wide 157m
Hight 67m
Total Roof weight 6,300ton
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Table 7. Results of a case study

Alternatives of liting methods

Classification
Bent Lift-up Sliding
SSI 2.855 1.656 1.038
Rank 1 2 3
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