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Abstract : The PC structure based on the OSC (Off-Site Construction) is mentioned as a representative method of innovation
in the construction industry that converts the existing construction environment from site-centered to factory production-
transportation-site assembly. However, recent research on PC method has focused on improving the functions of subsidiary
materials and improving the production system to increase productivity and institutional / policy R&D that can be universally
applied to the life-cycle stage of ordering / design /construction is insufficient. In particular, the absence of standardized
cost calculation standards makes it difficult to calculate and verify of objectified appropriate construction cost. So which is
an obstacle to the activation of the PC method. In this study, the standards for construction costs of domestic and foreign
PC method were surveyed and similar Construction Standard Production Rates were analyzed to confirm the product
structure suitable for PC method. Subsequently, the construction procedures and input resources for each PC subsidiary
materials were identified through on-site surveys to derive component for subsidiary materials, and the factors of change
in the product according to the construction characteristics(height, weight of subsidiary material) were verified. As a result the
standard product calculation system suitable for the site installation of the PC method for apartment was presented.
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Fig. 1. Research procedure
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Table 1. Statement example

otal oL, s HAl(H, 718)9] dadAiol 2Qkle &
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5ol Qlo] sk HIg VIEoR E8c]e oldle 212
= HOITKTable 2).

Table 2. Criteria for calculating new technology quality
construction costs

ltem New technology #736 | New technology #852

Unit Ea. Day

Beams installation
Support installation

Beams installation

ftem composition. Support installation

Scaffolder
" Scaffolder

Manpower composition Form work Carpenter

Common labor

Common labor
Equipment composition Craine Separately count
The total of manpower(per unit) 0.86 man 0.5 man
Ratio of manpowver. 172% 100%

2.2.2312[ H&|E

0]=9] thEAQl HZFAML ZA}F 71591 RSMeans Datao]]
Al S Crew(BEZR)0] OISt Daily output(QAFEH)
Bare material(RIAY), Bare labor(912)), Bare equipment(&
H)ofl thst =& | H|& 59| A& A3t AL 712
2 A7 S oA SAH] AFEE ot AR E88 =
T % AAISFATHBuilding Construction Costs with RS
Means Data. Gordian, America).

PCEAC] AR = Building Construction Costs

— Concrete — Precast Structural Concrete/Precast

Table 3. PC member installation standard suggested by RS means

Description Unit Crew | Number
Description Demensions Unit | Qty ;anc': Cost Precast Beams Ea. cn 27
Apartment house(Ground) Precast Condrete Precast Columns LF. 1 6
Members Ea.
PC Design cost PC Structure/ Shop Dwg | m —
Precast Precast joists LF. 12 4
PC Transportation fee.. Create a rescue drawing. | nos Structural
- - Concrete | Precast Concrete | Precast Concrete SF 2 6
PC Production cost Wall/ Curtain wall m Slabs Channel Slabs ok
PC On-site assembly cost | General member m
Precast Concrete Precast Stairs Flight C12 1"
Underground parking lot. Stairs
PC Design cost PC Structure/ Shop Dwg | Precast Faced p Wall
) - recast \Wa
PC Transportation fee.. Create a rescue drawing. | nos Architectural) _ Architectural Panels >F. i K
Concrete | Precast Concrete
PC Production cost Wall/ Curtain wall m
PC On-site assembly cost | General member m
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Table 4. Manpower composition suggested by RSmeans

Crew No.
cn C12

ltem

1 Struc. Steel Foreman(outside) | 1 Carpenter Foreman(outside)
6 Struc. Steel Workers 3 Carpenters

Ingredients. | 1 Equip. Oper. (crane) 1 Laborer

1 Equip. Oper. (oiler) 1 Equip. Oper. (crane)

1 Lattice Boom Crane, 150Ton | 1 Hyd. Crane, 12Ton

Architectural Concrete()ﬂH 670O] MIF FAH FVES
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¥ S)ngoR ;Lfom lom, HETIIE A, 20
015), BE(&HE, HA)oR BXIEES Tese) Hgs)
11 K Table 3).
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Table 5. Standard product related to on-site installation
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XS 0181} 2TK Table 6).

Table 6. Characteristics items on-site installation

ltem On-site Installation

1 Including the main structure of the Beam/Column/Slab/Wall
Cost 1 Construction by Crew+equipment(Crane)

character | B Repeated construction by the same work group (requires

presentation of daily workload)

1 Determination of construction method based on design and -
Specification Standard
- Establishment of standards and construction methods.

1 Differentiate Construction elements by member

Build - Construction method after mounting.(anchor fastening, strand
character L
assembly, mortar injection
1 Changes in equipment input standards according to work location
1 Construction closely linked to perforated work (waterproofing,
insulation, etc.).
1 Changes in product according to construction location (height)
standard . . . A
(weight) 1 Changes in the product according to the weight of individual

module

UM HET PCSHO E54 54 &0lstl, =4
Tg0] QT HEHT B R, 44, o=, &

ltem 6-5 Bridge temporary work 6-6-6 Precast concrete panel 6-8-6 Weight structure 1-2 Making the steel frame stand
. o . . Iron frame construction
Unit Hypothesis weight per day (Ton) Panel area(ni) Heavy structure location capacity(Ton)
Specification Weight per location (5EA) Area per location(1EA) Weight per location(7EA) Height (S5EA)
Material - - -
. Special worker, common labor, . Ironworker, Scaffolder, Special
- Labor Special worker, common labor Special worker, common labor
Composition Scaffolder worker
) Crane(80t), fork lift(5t), .
Equipment Crane(45~250t) Generato(50KW) Crane(10t) Crane(condition)
Standard classification. | Weight classification per location. - Weight classification per location Dividing by height
(number of floors)

Additional factor Bridge Patterns -

Steel usage per ni, building height,
and Span average area

stMRe[ere] =28 H22A Hes 20214 11 99
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Apartment house

Item Underground parking lot. (7th floor, 37-Type, 36 houses)
Structure Ramen structure Ramen structure + Wall-style structure
Materials Beams, Columns, Slabs Beams, Columns, Slabs, Walls, Stairs

Fig. 2. Overview of on-site construction.
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d) Mortar injection

s S
) Form work

a) Column installation  b) Support installation

Fig. 3. Construction procedure for column installation

] ARt HEEE X, HiRRY] A 28610 Vs
2 201 A HR 1010] B 0| 96 Al ZETK Table 7).
Table 7. Construction procedures and characteristics of column
installation
ltem Work description Material Labor Equipment
@ Column lift a crane Level
installation | and verticality check
- - Skilled labour 3 Crane 1
® Support LTJStaii:f(‘;ECAO”gECUON oo Work assistants 2
installation PP P PP
structure)
Installation and
@ Form work dismantling form work form
Skilled labour 2 | Mortar
Filland reinforce mortar, | Work assistants 1 | mixer 1
@iy‘:c:[iirn column and footing | urethane
! connections. foam
3.1.2 2 AX|
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c) Support installation

Fig. 4. Construction procedure for beam installation

a) Temporary bracket installation b) Béam installation

Table 8. Construction procedures and characteristics of beam

installation
ltem Work description Material Labor Equipment
@ Temporary
bracket \nsta\latm on the column steel bracket
connection area

installation

Safety rope installation rubberpad | Skilled labour 5

Crane 1

@Beam Rubber pad installation safety rope Work Lift 1
installation Dowel-bar installation dowel-bar assistants 2
Fillithe urethane foam. | urethane foam
® Support
installation Jack support installation support
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b) Support installation c) Bracket reinforcement

L PREEE o
a) Wall installation d) Mortar injection

Fig. 5. Construction procedure for wall installation
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Table 9. Construction procedures and characteristics for wall

installation
Item Work description Material Labor Equipment
. Lift a crane
@ Putting up the Level and verticality -
wall
check
(BN rt Install against Skilled
uppol nstall agains labour 3
installation overturning support support Work Crane 1
Reinforcement assistants 2
@ Bracket Steel
. of the beam
reinforcement ) brackets
connection part
) Skilled
@ Mortar Connection part Mortar, Labour 2 Mortar
T between the lower | Urethane .
injection Work mixer 1
wall and the wall foam .
assistants 1
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c) Bracket reinforcement

a) Slab installation

Fig. 6. Construction procedure for slab installation

AR 9 SEiE AZEo] LHEREE SXl5i0] HEEA
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(Table 10).

Table 10. Construction procedures and characteristics of slab

installation
ltem Work description Material Labor | Equipment
Installation of adhesive Rgzﬁz;ssd
@ Slab connection part
. . . tape.
installation is urethane foam
) Urethane Skilled
charging f liie
0am Labour5 | Crane 1
@ Support Jack support Work Lift1
. . ; . assistants 2
installation installation Support
@ Bracket Reinforcement of the steel
reinforcement | beam connection part | Brackets
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Table 11. Changes in the weight of wall module

. Installation time o
ltem Quantity(EA) per structure(min) Rate(%)
Less than 2ton 8 18 81.8
Less than 5ton 39 22 100.0
Less than 8ton 11 23 104.5
Less than 11ton 4 25 1136
More than 11ton 1 30 1364
30,0
E 200
Changerategraph | £ .
10.0 I
0 Less than 2ton' Less than 5ton Less than 8lon'Less than ffton’ More than 1iton
weight(ton)

3.2.2 =0|(B)0 2 = *f

=0|(@)o] W2 9| HgkE golsh| Qs &Y A
*E’FOE ANEE]= 25~ 7% IR19] 2R (V) S/H)E HA| &
Q] g g Tkl T4l HIlE SRIsiltt AEE
1 ZH FQjole ¥ 9}~ xl SoIA HtthH] 20%01&) &
57171 SR O, 0]F TE7HK]E 91~102% % AEA
O] IR L AO0E UEITE £ AQCEE= DFIFE A
g SA@3)0lA ZHIRR(EA] QIR B0, AIBEH )9
A A7 E712 A2 S8 Ao} 23% O|ARH 5Y QX
O] HHEXRI O MARY SFA 3)=0]0] IHE E9] S7HY
SAIZE 71 )9 SRR OZ QI ZJAR HE g1

_4_4

=

Table 12. Changes in the height of column/beam module

Column - 21EA per floor / Beam - 37EA per floor

ltem Column Beam
Quantity Rate(%) Quantity Rate(%)
2 floor 13 120.0 24 122.0
3 floor 10 92.3 18 91.5
4 floor 1 1015 19 96.6
5 floor 10 92.3 18 91.5
6 floor 1 92.3 19 96.6
7 floor 1 1015 20 101.7

20 #- Beam ©- Column

> —M
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Table 13. Subjects and unit settings.

Current status Propose
fem Cost criteria| RS Means | Standard Rates| Unit Type
Carry Separately - -
Column - Lf, EA EA, Ton EA
Module Beam - EA EA, Ton EA Daily
Wall - SF. EA, Ton EA | construction
Slab - SF. EA, Ton EA
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ltem Work description Column Beam Wall Slab
Anchor Temporary
installation { bracket Rut;t()jer
Pre—work (Standard :Safety rope - adﬁesive
production {Rubber pad o
rates)  {Dowel - bar 25
PC Structure
structure lifting O O © (@)
on-—site Structure
installation; Actual =_installation O O | O | O
work ' gypport
installation O O ) O
Bracket
reinforcement = = Bracket Bracket
S Mortar Urethan Mortar ¢ Urethan
FfEATg) W injection foam i injection i foam
Item Work description

Mortar injection ‘ Form work — Mortar injection — Surface finishing

[ standard production rates i

i Range of application [___| Mortar injection

Fig. 7. Construction procedure for wall installation
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Table 14. Criteria for applying product composition

ltem Work description

Form work | BSructure installation, installation and dismantling of

Carpenter | support, and reinforcement.
Special | BPre-work(Safety rope)
Labor o
worker | BFinishing work(urethane foam)
Common 1Signal on site, material transportation.
labor
1 Structure lifting and installation
. Crane (Applicable by changing the specifications according
Equipment

to field conditions such as height and radius of work)

Lift 1 Support for on-site installation

Table 15. Criteria for labor and equipment

ltem Column | Beam | Wall | Slab Note
FCorm wi)rk 3 4 3 4
arpenter Equipment
Special . . specifications
Labor worker 1 ! are changed and
applied according
Cﬁgggl?n 2 2 2 2 |tofield conditions
such as height
foui . Crane 1 1 1 1| and work radius.
uipmen
aup Lift - 1 - 1

% Mortar injection : Pasterer 2, common labor 1
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IF AEE A, Agrks "9E o7 S
B9 B 12Ton7IR) O &2 FHE610] ZHja=gko]
FRE Hoto] B 4 Y= SIAUCKTable 17).

ol

Table 16. Criteria for coefficient

Module wight Lessthan | Lessthan | Lessthan | Lessthan |More than
e Z2on | Ston | 8ton | 1fton | 1iton
Coefficient 1.15 1.00 0.90 0.80 0.65
Calculate criteria % Daily construction
= Standard daily construction x Coefficient
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Table 17. PC structure standard production rates

Standard
Category Unit Dimensions Qty. el .
construction
(EA)
Form work Carpenter |persons 3
Special worker persons -
Column
Common labor  |persons 2
Crane units 50ton 1
Form work Carpenter |persons - 4
Special worker persons 1
Beam Common labor persons 2
Crane units | On-site conditions| 1
Lift units | On-site conditions | 1
Form work Carpenter |persons 3
Special worker persons -
Wall
Common labor  |persons - 2
Crane units 50ton 1
Form work Carpenter |persons - 4
Special worker persons 1
Slab Common labor  |persons 2
Crane units | On-site conditions | 1
Lift units | On-site conditions | 1
Module Less Less Less Less More
wight than than than than than
2ton 5ton 8ton 11ton | 11ton
Coefficient| Coefficent | 1.15 | 1.00 | 090 | 0.80 | 0.65
Calculate | 3 Daily construction
criteria = Standard daily construction x Coefficient
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Table 18. Mortar injection standard production rates

Standard daily
Category Unit Dimensions Qty. construction
()
Plasterer persons - 2
Common labor persons - 1
24
5 22
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