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Abstract Construction of various steel structures takes place at a construction site. However, the
construction cost of dozens of types of steel structures is calculated based on one standard of
manufacturing and installing various miscellaneous steel structures. Steel structures may show many
differences in construction cost calculation standards depending on the material, quality level of on-site
processing, manufacturing and installation methods, etc., and there are some complaints about them.
Therefore, in this study, criteria presented in the current construction cost calculation standards were
analyzed, problems were analyzed when applying to construction personnel, and the application status
of major ordering organizations was identified. The analysis was done through field investigations. We
intended to suggest an improvement plan for the standards. As a result of the analysis, a clear
application method for production and installation was not explained, so a different method was applied
for each site. In addition, there was confusion about the detailed explanation of the application method,
the examples of steel structures, and the scope of work due to the type of task. Therefore, we changed
the existing production, installation, and production and installation types, and the estimation standards
were divided into product installation, manufactured steel structure installation, and site processing
installation. Based on 27 field surveys, input standards for each unit according to type were analyzed
and presented. It is judged that the standards have been improved so that they can become more
accurate for calculating costs by defining the description of types and application methods in detail.

Keywords : Steel-structure, Field-survey, Production, Installation, Production-Installation
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Research background and
purpose

L

. Analysis of prior research
[ Status Analysis } Analysis of existing criteria

-

inquiries, Analysis of application
status of construction statement

[ Analysis of application

Analysis of related major
status

-

survey and analysis

Site
according to facility type and

material characteristics
[ Conclusion ]

Fig. 1. Contents and process of research

[ Field survey
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Table 1. Steel structure manufacturing and
installation cost calculation standards

required quantity
manufact]
Division Unit hardware hardware ure and Remarks
manufadjinstallati| , .
installati
ture on
on
elding rod kg 15.71 | 2.77 18.48
based on
oxygen [} 5,355 945 6,300 | atmospheric
§ pressure
@ | acetylene | kg 2.4 0.4 2.8
=N ol 0 ©0.17) _ ©.17) counted when
necessary
bolt ca | 046) | - | (46 |counred when
necessary
- depending on
=3 ironworker | person| 21.80 | 5.85 27.65 | the material
S used. plater
a .
£ scaffolding| “o | 071 | @71 counted when
5 man necessary
= | Normal /1656 | 010 | 0.66
9 laborer
: welder ” 2.21 0.39 2.60
g .
g | Specia + | 063 | 011 | 074
laborer
hires of
o welding
S | machine | hour | 17.71 3.12 20.83
g required | KWH | 107.1 18.9 126
power
quantity
- Since this quantity per unit is based on a simple structure,
the materials and labor quantity per unit shall be added
g within the following ranges according to the welding spot,
5] shape, and light steel, etc.
3 simple normal complicated
100% 120% 140%
[note]

(D This quantity per unit is a general standard for manufacture and
installation of general steel products, and main materials(steel
plate, angle, pipe, etc.) shall be separately counted in.

@~® -omission-

@ The division of miscellaneous steel hardware by structures shall

be as follows.

® Simple structure : miscellaneous steel hardware having few
materials or welding spots and can be simply manufactured.

® Normal structure @ miscellaneous steel hardware having a
normal number of materials or welding spots, or having no
difficulty in manufacture and installation by cutting, bending,
welding, etc. as lightweight steel or thin plates.

© Complicated structure : miscellaneous steel hardware having
many materials or welding spots, and a complicated shape or
having difficulties in manufacture and installation by cutting,
bending, welding, etc. as lightweight steel or thin plates.

® Examples of the miscellaneous steel hardware in this quantity

per unit shall be as follows.

D Fits and manhole lids, etc.

Stairs and handrail hardware, etc.(excluding installation)

Simple windows and doors such as P.D door, D.C door,

ventilation hardware.

® Checked plate, expanded metal, etc.

® Manufacture and installation of other iron products not
applicable to steel frame works.
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Table 2. Analysis of query status by type

Classification |Numbers Main contents
¢ Whether applicable standards are
applied
If applicable, 61 ¢ Distinguishing from other standards
Y or N ¢ Application standards for
manufacturing, installation, and
manufacturing & installation
¢ Application judgment according to
Application of 20 simple/normal/complex
difficulty ¢ Whether or not to judge lightweight
steel
Work scope 13 ¢ Whether to include the contents of
the work
Calculation 5 e Unit calculation method, etc.
method
Others 3 ¢ Request for revision, etc.
Total 102
==l
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Manufacture
Manufacture | Installation and Total
Installation
A - 5 61 66
B 18 - 22 40
C 2 3 15 20
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Table 4. Classification of Types by Material Characteristics

Manufacture and

Type | Manufacture Installation Installation
Steel entrance door,
Lightweight roof frame,
Slope Soundproof wall[[nstallation of rectifiers and
Facilid inspection posts and deodorizers,
¥ typd path, soundproofing Conduit for signal
Scaffolding for boards, communication power,

Manufacture of drainage
system sump,
Safety handle

tunnel work |Badminton court

Well barrel,
Steel
formwork,
P.S.C steel
formwork,
Precom Girder
Steel
Formwork

Circular manhole
(steel formwork)

Form
work

Poles of road rails
Retaining wall,
Stair railing

Handr
ail

Water conduit
cover,

Drain gutter
cover

Cover of Manhole,
lcatchment well, water tank

Manh
oles

Trench gutter,
Mini rain gutter

Hand Rail
Ladder
Chain block ring
Scum removal net,
separation net
Overflow weir, Manhole
screen,

Weighing tank installation,
Rectifying plate
IAnchor hole, Bearing plate,
Fixing ring,

Drain, well box shoe, Rebar
mesh
Sole Plate Installation,
Fall prevention facility

Well box
shoe,
foundation
anchor bolt

Parts

sludge discharge outlet,
Bridge grating,
Diffuser support,
Grit chamber workbench,
Boring propulsion
equipment pedestal
installation

Supp
orting|
steel
struct
ure
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Table 5. Type and Amount of construction by survey

site
Amount
Main of erso
no.| site Type 1. standardconstrul” "
materials X n
ction
(ton)
1 fexpressway]  Piloti Truss | ST 535093 0360 | 7
square pipe
2 |expressway|Steel entry door| Ah;rg?eum 1000416 0.286 | 3
3 |expressway| Steel grating |Steel grating|0210005| 1.000 | 3
complex Supporting steell
41 P " structure of |[section steel|@*3023| 0.338 | 10
ap ! facility piping
5 | ap ot Extelf'ior panel Structur-aI so9032| 0.270 | 6
rame square pipe
6 |apartment| Steel grating |[Steel grating|0210005| 0.750 | 2
7 | overpass | Metal truss Structur? ! 100M10040| 1.279 | 8
square pipe
art Supporting steell
8 structure of [section steel|10003.2| 0.152 | 8
frusedm facility piping
9 art panel support Strructur'al 05032] 0.270 | 9
museum | steel structure | square pipe
10| highway Sole Plate SolePlate |99"%31| 0.687 | 1
11 [expressway Sole Plate SolePlate |7725| 0.609 | 2
Supporting steel
12|apartment| structure of |System panell10050'23| 0.225 | 2
facility piping
13 gym;asiu Stair railing stainless | 21.720 | 0.100 | 3
14|apartment| ALC panel |section steel|75300.08| 0.108 | 2
15| apartment| Deck base Structur'al 0901231 0.865 | 6
square pipe
16| school | Deck base | ST |aysn031 1089 | 7
square pipe
17| apartment Steeldentrance Steel panel | 060309 0.154 | 1
oor
18| apartment| 5! di‘grmnce Steel panel |960309| 0.123 | 1
Structural Structural .
19| apartment square pipe | square pipe 757532(3.430 | 5
20| sewerage Exte;ior panel Structurgl 1005052 2.236 | 3
rame square pipe
211 school Extelf'ior panel Structur-aI 05032 0568 | 4
rame square pipe
Structural Structural .
22| apartment square pipe | square pipe 1512532| 0.745 | 8
Structural Structural
23 | apartment square pipe |square pipe 050231 1.304 5
officetel s . THK 1.5,
24 building Outdoor railing| steel pip o153 1.564 | 5
2 ational Deck base Structur'al 7575 ST 2340 | 10
Park square pipe| Pate
26| apartment| Stair railing stainle'ss #0809 0.111 | 2
steel pipe
27| apartment| Stair railing stainle'ss 00809 0.152 | 3
steel pipe
28| building | Teinforeed | Aluminum gy 0246 | 5
chassis plate
20| building | Teinforeed | Aluminum g o 1 054 | 10
chassis plate
BOVEMEN g+ terior panel | Structural
30 l;jlfgcnz frame (vpjall) square pipe 05032| 08411 7
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% * ‘Q %
a) Installation of ready-made b) Installation of fabricated
products Manhole cover, steel structures
steel grating, etc. Stairs, railings, etc.

d) Factory processing and
special steel structures
(excluding) Factory-processed
foam and specially
manufactured steel structures
(sculptures, etc.)

¢) Installation of on-site
fabricated structures Square
pipes, channels, etc., such as
various supports and
structural frames

Fig. 2. Example of type of production installation

AZ9RL Fig. 29 2ol WEFA, 29a90ld 5
o 4001 Aol B0 Aol st A 94
o NPES WOl e Ao} A, Wik 53} ol
94 FA0R A4d HgE BERE PN T &
9 @ AR 2, el QRS @A) wlste]
4718 % Aol sk Adlow 204 4 9

2 Foz B, ARG e B4 WEHE
A1) A,

4.2 BEZEAF 2D
A ol o]Rol A HER A % X 24}
B B4 AARYS AAWE, NEE, ABFR
wolom, EQEE 0 A% BgelA olfolAs
Q49 e 2N A M FeRIEEA),
QA 29 4K, B BN Tl R
HER| AF BYL Table 63 o] BRI,
AARBHE ABE, U2E, JYWLE o] 24}
Holom, AgElE A o] T8 Ao
ol A4S A AT AR Aol 75
olsolth ALERIAL FYE, W7 5ol AL
om|, 32 F4%d EE 77E 48510 B 294
A 0 AR Gejo] Ago] ol RolA T gt AE
RE BEEA, $EIE S0 ofn] A B A
9 9 A5k Aol Pz AT Uik

FEA

Table 6. Classification of installation and production
types by investigated facilities

Assem
bling | On-site
Produ| of |manufa
clasisificat Object Main materials | ct Fa.bric cturing
ion install | ation | and
ation | Steel |installa
Struct| tion
ures
Structural square o
Metal truss Pibe
Structural square o
pipe
Piloti Truss Structur.al square o
pipe
Structur?l square o o
Decks(floor) plpe
Structural square o
pipe
| Deck base Structur?l square o
supportin pipe
g steel | ALC panel
structure | support Steel plate o
steel (C-shaped)
structure
Exterior Structur.al square o
panel frame plpe
Gwall) Structur.al square o
pipe
Supporting Steel channel @)
steel
structure of | Structural square o
facility pipe
piping
Steel entry Steel panel @)
door Steel panel O
(reinforced | Structural Section
chassis) Steel o
Structure -
type OuFd.oor flat iron, steel o
railing pipe
steel pipe O
Stair railing |stainless steel pipe O
stainless steel pipe, O
Steel grating flat iron, O
flat iron, ¢]
Manhole
Product cover Cast iron O
type (circular
type)
Sole
Plate(PSC Steel plate O
Beam)
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Table 7. Result of Investigation on the Number of
Inputs by Type

P Standard steel On-site
Classificati Product T
. ) structure fabrication &
on installation . . .
installation Installation
Steel 2.85 7.05 10.79
worker
welder 1.04 2.57 3.92
spectal 0.78 1.92 2.94
worker
normal 0.52 1.28 1.96
worker
total 5.19 12.83 19.61
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Table 8. Steel structure manufacturing and
installation cost calculation standards

Standard steel On-site
Product o
. R structure fabrication &
installation . . .
Classificat] Unit installation Installation
. n
ion ! light-w light-w light-w
genera| -, general| ° general| °
eight eight eight
| steel steel steel
steel steel steel
Steel | rcon| 2.85 | 371 | 7.05 | 9.17 | 12.38 | 16.00
worker
welder [person| 1.04 | 1.35 | 2.57 | 3.34 | 3.38 | 4.39
special | onl 078 | 101 | 1.92 | 250 | 450 | 5.85
worker
normal | [ 0.52 | 0.68 | 1.28 | 166 | 225 | 293
worker
- In case of simple installation of ready-made
products without welding or connecting accessories
such as conduit cover and sole plate, 10% of the
unit product installation cost is deducted.

Note |- If the structure or shape is complicated, such as an
accessory material such as a truss, circle, or curve,
or if there are excessive cutting, bending, or welding
points, 30% of this the unit product installation cost
will be added.

[Note]

@ This unit sectional work cost is a standard for on-site
fabrication and installation of miscellaneous steel structures
using steel types such as steel plates, angles, and pipes.

@ Product installation is the standard for installing manufactured
products such as manhole ladders.

® Standard steel structure installation is the standard for
importing, assembling, and installing hardware that is
primarily manufactured to a certain standard, such as stair
railings.

@ On-site fabrication and installation is the standard for
manufacturing and installing materials according to the site
conditions by bringing in raw materials such as square pipes
and sections such as structural frames and pipe supports.

® The production and installation of large-sized members (steel
formwork, lining foam, etc.) and special steel structures
(sculptures, etc.)

® Equipment (crane, etc.) and scaffolding for installation of
miscellaneous steel structures shall be separately accounted
for if necessary.

@ Loss of tool depreciation, machine cost of light equipment
(cutters, welding machines, etc.) and other material costs
(welding rods, bolts, etc.) are the rates of manpower unit
sectional work cost, the rates mentioned above are separately
applied to the rates below.

Classification general steel light-weight
steel
Loss of tool depreciation
and machine cost of light 5% 4%
........ equipment e
Other materials cost 3% 2%

8o A B35 Fdojdfa} o] 7|&
Uehd EA41-(Table 2)& M2 A
T A=A diste] HA 9 Al A
it

HA 7P B2 o7t EAgE AEolF o] QlojA,
71 ‘AR I MR 2 FEEE 7S 37 59

71zl
S REREL R
AE7} oS B3}

T
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Table 9. Comparison of construction costs before

and after
Before revision after revision
tvpe Unit - -
yp! price requlr'ed amount requlr'ed amount
quantity| quantit
Steel 100,155 | 5.850 [1,170,007| 2.850 | 570,442
worker
welder | 141,096 | 0.100 | 14,110 | 1.040 | 146,740
ial
Product | oegear | 225:966 | 0390 | 88,127 | 0.780 | 176,253
installati |
on [MOMMA 159503 | 0.110 | 19,712 | 0.520 | 93,186
worker
to;’i“g 1.292.855| 3.0% | 38.786 | 5.0% | 49.331
Total 1,331,641| Total |1,035,952
Steel 1 500,155 | 27.650 [5.534.286| 12.380 [2,477.919
worker
welder | 141,096 | 0.660 | 93,123 | 3.380 | 476,904
On-site special
fabricati Vforkler 225,966 | 2.600 | 587,512 | 4.500 |1,016,847
on &
Installati| 2oTmal | 100 503 |6 740 | 132,610 | 2.250 | 403,207
on worker
to‘f)e“e“g 986,621 | 3.0% | 190,426 | 5.0% |218.744
Total 6,537.957| Total [4,593,621

TARA A3 9] A9 1A A Tond 1,331,641€
oA 74 F 1,035,952902 77.8% FEO2 YL
o, At g AA9 B A A 6,537,957400A4
4,593,621¢2% 7=0] oF 70.3% 2= EAEI
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