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Benefit - Cost Analysis of Combine Method Using
Hollow Precast Concrete Column
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Abstract

Because of the shortage of construction workers due to The rising labor costs and an aging labor force, construction
time has been extended. As a solution, The construction time of high-rise buildings can be reduced by adopting
precast concrete construction methods. Most relevant studies have focused on the development and structural analysis
of such methods and not on their construction management. Therefore, this study focused on the construction
management of the hollow precast concrete column (HPC) method. The objective of this study was to evaluate the
performance of HPC formulations through the analytic hierarchy process and benefit—cost analysis. After a gap
analysis of the available literature and expert interviews, the evaluation criteria were selected. A questionnaire survey
was administered to professionals with ample experience in precast concrete construction for the pair-wise evaluation
of the benefit and costs of the HPC method. The results show that the benefits of the HPC method outweighed its
costs. Therefore, the HPC method is a suitable substitute for the half-slab method.
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Table 1. Classification of construction PC method
Large Panel System, Cell method

1. Shear wall
2. Half-PC slab
Structural . 3. Double Tee Slab
Constructio PC Com;;os;te 4. Hollow-core slab
n PC metho 5. Invertef rib slab
6. Multi ribbed slab
7. Multi-tee slab
Exterior ) )
PC PC Curtain Wall , Decoration structure
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Figure 1. Head-splice sleeve
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Table 2. Selecting alternatives of benefit + cost analysis

Half-PC Slab method HPC method
Slab Half-PC Slab
Beam Half-PC Beam
Column All-PC Column Hollow-PC Column
Connection Splice Sleeve Head-Splice Sleeve
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Figure 4. Connection process of HPC method



BenefitCost Analysis of Combine Method Using Hollow Precast Concrete Column

3.2 HZOIAZHE| XO|H £

HPCEH slz&eff 2y o] Zjold vr’ﬂi’. PCERS}
o] Al ZLAE 7oz AAslATt PC
A BAX= o} Figure 59+ 2t} /\]“‘qu}‘: FA A
2 FAA|FO 2 BREH AFEHos

[9].

Fabrication

factory

Figure 5. Construction process

4510 0 s 5 el e sl i, 5

ol

] B Suke pogo] BARIE TASR=d)| 9lo] Zast
23515 o] fologx HA9] 7:]% =3} Suhy
Table 3& HPOZ i Shseug o] S4A v @4

| o] Bastt

BAARE BAL A mapRolA] HHERe 2jo| AL BAst Holch BT
g RAled, FARY, 23EE B o= AYEY HPCEHE @4v)4e] Adtes 7R Aztapyo]
7IREAL ARRge] 7R o' HAlisto] 27] FApRlgol

7RI SRt 71ERAe] ARk &

Hhig-o A

T e, 24 2] golsiAl= olfel Atk

Site work

3.2.2 A ¥

POZHS] BRATS RAZY, RS, 2o o
o] o2 AP Ak HPOZWS S35 oiet
2ae]e epo] 71208 Basin, F38 2aelEs)
33 PO7I0) shl At B Rk Mol el
S <Rgick, SPARE 71501 AR e
W 4 glom, F3R0} Half-POxe] ot Ak
7 AR AV PN 5 S, R

o] sl Aol golshxitt,

3.2.1 F4A% 3.3 "“7F7|"'°' oy
A= T2l 31 o] Zlol A H
POFHE ROFHIN: A 2anas 3ol 4 & Srolils HPCe shugeingtel) 2ol &
A& Eai HPC#% 48 2 ok oleish uig
Table 3. Gap analysis
Stage of work Half-PC Slab method HPC method
Since the same members as the basic ) .
Process ) : ) Added to ther centrifugal molding process
production process, making the process simple
Fabricati Production No additional production costs because the Additional production costs because of
abrication
fact Cost production process proceeds as a basic centrifugal molding, screw construction,
actor
Y element head attachment
) Increased transportation costs due to the weight Decreased transportation costs due to the
Transportation Cost ) ) )
of the members weight lightening of the members
Liting Difficulty of lifting works due to the weight of the  Easy of lifting works due to the weight
members lightening of the members
Construction Requires form and injection pipe installation ~ Work is simple due to the internal injection
) process because the external injection of mortar of mortar (constructability improvement)
Connection ) ) ) ) ) ) ) ) :
Construction connection process is complicated and requires Time is shortening due to the omitted
sit " period a lot of time connection process
e wor Connectio While improving the integrity through the Due to the hollow part integrally
nnection
intearit complex process of the integrity falling column cast-in—place columns and beams improves
integri
structural oty and beam joint the integrity of the joint
erformance ) ) ) ) _ Structural disadvantages due to occurrence
P Column Ensure integrity of the entire pillar , because it ) g
) ) ) of the construction joints between hollow
integrity is made of PC

part and PC cloumn
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Table 4. Evaluation criteria of benefit aspect

Evaluation Sub-evaluation ) .
Evaluation Criteria

items items
Improvement of between
Structural Reinforce columns-beams, columns-columns
performance integrity because of integrally placement of
hollow columns and concrete beams
Easy installation for steel erection and
Weight reduction v . )
procurement for weight reduction of
of members
Construct each member
ability o Short sleeve length of the joint
Simplicity of

between column and simplified
structure of the mortat filing sleeve

Reduction of column deviding
compared to all-PC method and
shortening the construction prtiod

connection work

Construction  Reduction of
period  column deviding

Construction Transportation  Reduced due to the weight of the

cost and Lifting  lifting member and the transport costs
Table 5. Evaluation criteria of cost aspect
Evaluation  Sub-evaluation : i
items items Evaluation Criteria
S | Construction Construction joints occurs between
perggjr%%rr?ce joint of hollow  the PC and the situ concrete of
part hollow
Construct Manufacturing The difficulty of construction work
abilit using centrifugal  increased due to centrifugal molding
Y force method member in the PC Factory
Construction in 3?3%?{5.26 of Increased time and difficrete to cast
period hollow part hollow core column concrete
. ) Add the cost of welding and
Construction  Manufacturing of -~
cost headed bar fabrication of the head bar and

rebar

433

Selection of compositie method
using precast concrete
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Structural Construct Construction Construction
performance ability period cost
Reinforce Weight Simplicity of Reductionof | | cportation
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Half-PC Slab
method HPC method

Figure 6. Hierarchy of benefit aspect
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Figure 7. Hierarchy of cost aspect

4. HPCZ4Y 9

41 HYY-HIE NS B NEE
AHP7|4lof 212 el sk st 3 v 3}

e opbay A
S ol

ol S AR s, HORHS B op
o] rl7|zat ngZne] WAlES ASSle 1ge 7

Zt Figure 6, 79} 2.

4.2 AHP && =AL 2

HfSHY} v g5 Frias gl g7kl it 4
tH]E 9JiA Table 63} o] AR} A2 2AS A6}
A}, SHAES PCdEsAL, avbddsial, s 5 PC

B et ST A
o A3 B 49

7R ARZTHES dhdo R 819
£ Table 63} Zo] 214, 184,

ﬂJ

1%



BenefitCost Analysis of Combine Method Using Hollow Precast Concrete Column

E!
L

010, ZARS SRHE0] AR} Boke Sxtol
Q7] uio] 2eio] otk ASTHAIALCR o]l
o}, AHPOA= Q2H A5(C7} 0, 191317} Flefole
tho] Qe FHAITka B E|o] BAde Ae)st 4
Tw ZAPIE 145900, Qg 257} 0, 1015}
R2 Aolgh 1055 HAo] MBI, 715 ASe

R

ofo i ofN

=)

AR I/
w)

olo

1:]

aom Hlg 271 29 mReld Ssiglon, 2

O] 7V A #= 71skEqtste] SN 2F TsA R
Hol-u|g BAg Aajalo] Zxojeke wEsior,
Table 6. Questionnaire summary
No. of No. of
Classification respondents effgchve‘ Consruction
(person) questionnaire career
(person)
P.C company 5 4 21 years
Construction
4 3 18 years
company
Professor 5 3 20 years
Total 14 10 -
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Table 7. Benefit working out result
Sub-evaluation items Alternatives
o Half-PC Slab
Assessment element  Weighting HPC method
method
Reinforce integrity 0.098 0.074 0.024
Weight reduction of
9 0376  0.333 0.043
members
Simplicity of
mpiety o 0.067 0.055 0013
connection work
R i f col
eduction of column 4 517 20 0.055
deviding
T tati d
ransportafion an 0.142 0.113 0.029
Lifting
Table 8. Cost working out result
Sub-evaluation items Alternatives
o Half-PC Slab
Assessment element  Weighting HPC method
method
Constructi joint of
onstruction Jont-ot—4 145 0.087 0.029
hollow part
Manufacturing using
centrifugal force 0.333 0.256 0.077
method
C te installati f
oncrete installation o 0.200 0.159 0,041
hollow part
Manuf i f
anJfacturing o 0.351 0.245 0.107
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Table 9. Result of benefit/cost analysis

Alternatives Benefit Cost Benefit/Cost  Rangking

HPC method 0.837 0.746 1.122 1

Half-PC Slab

method 0.163 0.254 0.641 2
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