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The Improvement of the Cost Estimation Standard for Reinforcing
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Abstract The reinforced concrete construction method is the most commonly used method for
constructing structures, such as buildings, bridges, or tunnels. In particular, reinforcing bar work form
the largest part of the cost of construction work. Because the overall construction cost is affected by
the fluctuations in the cost of reinforcing bar work, it is necessary to develop reasonable standards. This
paper presents the standards for calculating the cost of reinforcing bar work. The effects were analyzed
by investigating the status at the site and analyzing written details. This study derived problems in the
existing standards for calculating the cost of reinforcing bar work by analyzing existing standards for
estimating construction costs and how they are applied at the site. This research carried out field
investigations on 29 construction sites and analyzed the construction productivity of rebar processing
and assembly according to the structures, site conditions, rebar specifications, or factory or site
processing. Based on the field investigation results, this research established a revision to the standards
for calculating the cost of reinforcing bar work reasonably. It is expected that this will contribute to

estimating the cost of reinforced concrete construction appropriately.
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Table 1. Analysis of the reinforcing bar organization
in construction cost estimation standard [2]

Large
Category Small Category Note
6-2-1 On-site processing and
assembling (Civil structure)
6-2-2 On-site processing and Processing
assembling (Building) and
Assembling
6-2-3 Factory processing Reinforcing
6-2 i
(Civil Structure) Bar
Reinforcing
bar 6-2-4 Factory processing
(Building)
6-2-5 Gas pressure welding of o
reinforcing bars Splicing
Reinforcing
6-2-6 Mechanical splicing of Bar
reinforcing bars
221 2 $WIZ Y £
A AP 2 2Y2 i 122 et EXT
Azom TRad A /2L @ YBo FHll

A=l AFHTable 2).

Table 2. Existing standard of on-site processing and
assembling [2]

(per ton)
Civil Structure
Processing Assembly Total
5 Reinforcing Ordinary [Reinforcing Ordinary [Reinforcing Ordinary
tructure
bar placery worker |bar placerl worker |bar placer] worker
(person) | (person) | (person) | (person) | (person) | (person)
Simple| 1.07 0.35 1.69 0.69 2.76 1.04
Moderate  1.24 0.45 1.84 0.75 3.08 1.20
Complex] 1.51 0.50 1.92 0.80 3.43 1.30
Very | 160 | 060 | 214 | 086 | 38 | 146
comple
Building
Processing Assembly Total
S Reinforcing Ordinary [Reinforcing Ordinary [Reinforcing Ordinary
tructure]
bar placer] worker |par placer worker |bar placer] worker
(person) | (person) | (person) | (person) | (person) | (person)
Moderate  1.24 0.45 1.84 0.75 3.08 1.20
Complex] 1.51 0.50 1.92 0.80 3.43 1.30
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Table 3. Criteria for classifying the difficulty of
reinforcing bars processing and assembly [2]
Table 4. Existing standard of factory processing [2]
Category STZESU?; Simple [ModerateComple Covnil;?llex (per ton)
Dra Lateral ditches (¢} Civil Structure
Srellnage Open Sewer o o Structure Reinforcing bar ple Ordine ki
tructur g bar placer rdinary worker
“éa“h"le ° © Simple 0.18 0.03
ravity
Retaining wall o Moderate 0.23 0.03
Semi-Gravity o Complex 0.30 0.04
Retairlling Retaining wall Very complex 0.38 0.06
. Re]?t)'l:itrz:gsijall 0 Building
L-Type o Structure Reinforcing bar placer Ordinary worker
Retaining wall Moderate 0.23 0.03
Abutments ° Complex 0.30 0.04
Pillar type Abutment (e}
Piers (6]
Connection Slab ) 223 A2 0|2
Bridge Upper Slab (0] O _
Expansion Joint O %‘_j_'ELO]'% jc—)y_}?:l]% 7}—4—%}@:‘1’]— 7]74]/_‘(:]! O]-% %7]’Z] Hc]-/il
Beam Production O oz AAE] At 7tAYHL A AghHe U
e o EEREEE R B R SCE
1
Foundation 0 How H AW Y BA7IET £ MmO
Culvere|___Wal o gal, A2 AZ YA met TRt AT 3
Slab 0] Q= =]
. roind — 5 ‘3}. 71AA o]&2 BlokE ogsto] 8ok THOE
o Lim U2 AGALE 5 55 722 Bolg A 4
Other Tunnel Lining ) &) s =
Facilitie RCD PFoundation o) o) %—Q 11 Qlth o] AT EolEy B AlgH W =
Suice gate © olo] g WE7|z0] F712 A= Ak
. Integrated
jF\nC1lllta median strip
acllitie
Dowel Bar 2.3 7|E SAH| LP71Z9 ZHIE
More than
piamac| 0% of o 71E AR AE7Eol ANEL 98 A BE
ess | total weight
I el o A APTIEe] BARS A4 @4 AR QIEY,
tmm | 50% of 0 BE7 Ao, WY B B4, Yeld HE 58 5
total weight
21 3lolsr A
SRC Structure(Steel) [e) OH :g']—c‘)—]-?:'—]— T 2 %q—(Table 5)
Factor of| (1:8?3111&??106 ) 40% increase over complex
increa:
PC steel wire 50% increase
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Table 5. Problems of Existing Construction cost estimation
standard for reinforcing bar work

Category Problems

-The difficulty of processing and
assembling presented in the current
standard does not match the difficulty of
the actual site

-Using coupler for rebar joint is not
reflected
-Equipment for lifting and lifting of
rebars is essential, but it is difficult to
reflect due to constraints

On-site processing
and assembling

-There is a big difference in the cost
between field processing and factory
processing, so there are cases where
factory processing standards are applied
even during field processing

Factory processing

Gas pressure welding

. ; -Methods is not used in the field
of reinforcing bars

Mechanical splicing of|

. . -Used only in some special sites
reinforcing bars
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Shop Drawing
For Reinforcing bar

- On-site processing

Processing Reinforcing bar | Factory processing

- Transport and lift
- Selection of splicing method

Assemble and Splicing
Reinforcing bar

- Inspect the length of development
and splicing of Reinforcing bar

Development
Reinforcing bar

+ Using spacer

Maintain the covering
- Pouring concrete

depth of Reinforcing bar

Fig. 2. Process of reinforcing bar work [11]
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Table 6. List of site surveys project

No Name of Site Type of Location‘ of
Structure | Installation
Gyeongbu Line Straightening [Undergroun|
1 Slab
Expressway Area3 d road
2 Gyeongbu Line Straightening [Undergroun| Wall/Slab
Expressway Areal d road
3 Asan Cheonan Expressway Cul\.fert / Wall/Slab
Aread Bridge
Asan Cheonan Expressway . Foundation/
4 Areas Bridge | \all/slab
5 | Gyeonggi Godeok Local Road | Culvert Wall/Slab
6 Saemangeum Jeonju Bridge Wall
Expressway Area 4 /Waterway
Shin-Gori Nuclear Power Plant
7 Units 5 and 6 Plant Wall
Hwado Yangpyeong Beam
8 Expressway Area 2 Fabrication Beam
9 Seojeong-ri Station Pedestrian | Pedestrian | Foundation/
Bridge Bridge |Pillar/Copping
10| Seojeong-ri Station Bridge Bridge Pler/Fo;mdatlo
11| Seojeong-ri Station Foundation| Station Foundation
12 National Route 59 Bridge Pillar
Undergroun|
13 Gangnam Beltway d road Wall/Slab
) Foundation/
14| Seobok-Sunsu National Route | Culvert Wall/Slab
15| Dodam Yeongcheon Railway Tunnel Lining
16 Magok Station Vent‘il‘a'fion Basement
Facilities
. . Retaining L-Type
17| Daedo 3line National Route Wall  [Retaining Wall
18 Hwaseong Do.ngtan Housing Culvert Wall/Slab
Site
19| Webtoon Convergence Center | Building Wall/Slab
20|Sejong Goverment complex 115 Building Four\lxc/laaltllon/
21 Yeoncheon Waste.zv.vater Wa.t?r Wall
Treatment Facility Facility
22| Gyeonggi Business Center Building Slab
Hamyang Baekjeon Goverment 144
23 Office Building Building Wall/Slab
24 LH Happy House 2-1 Building Wall/Slab
25| Gwangiu haensbok shopping | g 1300 | wall/slab
center
26 Osan Fire Station Building Underground
Beam
27| Daejeon Girls High School Building Wall/Slab
28 Hope nghth.ogse Welfare Building Wall/Slab
Facility
29| Dongducheon Sports Center Building Wall
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Table 7. A Comparison of Actual Construction
Conditions and Existing Standards

Category Actual Field Condtion

On-site -The input manpower per unit is about 60%
processing of the existing standard

Factory -No difference in the input manpower from
processing existing standard

-No difference in the input manpower from

On-site existing standard

assembling -Difficulty type standard is differ from actual

field condition
(Small structure, tunnel etc)

(Civil structure)

-No difference in the input manpower from

On-site .
assembling existing standard ]
1 -No difference in the difficulty type standard
(Building) .
from existing standard
Splicing -Gas pressure welding of reinforcing bars is

not used

reinforcing bars
! 8 -Coupler joint operation is actively applied

-The existing standard requires the use of
lifting equipment only under conditions of
height of 7m or higher, but the actual site
uses lifting equipment regardless of height

Lifting
Equipment
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Table 8. Reorganization of reinforcing bar cost
estimation standard

Large Category Small Category

6-2-1 Scope of application

6-2-2 On-site processing
6-2
Reinforcing

bar

6-2-3 On-site assembling

6-2-4 Factory processing

6-2-5 Mechanical splicing of reinforcing bars
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Table 9. Reorganization of the difficulty of rebar
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Table 10. Improvement proposal for difficulty
classification of rebar processing and
assembling

processing and assembling Type Description
Category Type of Structure Type-1 | Type-1I | Type-II A. Civil facilities where rebar processing and assembly wor
K k are common (semi-gravity retaining wall, L-type retai
i Lateral ditch O .
Drainage atera’ ditches ning wall, bridge slab, mat foundation, sluice gate, etc.)
Structure Manhole O Type|B. In case of repeated processing and assembly of rebar at
Gravity Retaining wall o -1 a specific location (beam fabrication, wire mesh, etc.)
- - — C. In case of using the diameter of 13mm or less diameter
Retaining|Semi-Gravity Retaining wall o of rebar in a building facility, the mentioned rebar weig
wall | Buttressed Retaining wall 0 ht volume is less than 50% of the total rebar weight.
L-Type Retaining wall O A. Civil facilities with complex rebar processing and assem
Abutments 0 bly work (rigid frame bridges, abutments, culverts, unde
- rpasses, buttressed type retaining walls, etc.)
Pillar type Abutment o B. When a small amount of rebar is used compared to the
Piers o) Type| amount of concrete placed (side ditch/open ditch, gravi
Brid C ion Slab o -1 ty retaining wall, integrated median strip, etc.)
ridge onnection Sa C. In the case where the diameter of 13mm or less reinfor
Beam Production (0] cing bars in a building facility is 50% or more of the tot
Psc box o al rebar weight, or when it is constructed in parallel wit
h the steel structure
Ramen Bridge O
Foundati o A. Civil facilities with very complex rebar processing and
oundation T assembly work (piers, Rahmen abutment, etc.)
Culvert Wall (0] _Y]ie B. In case of special structural facilities with a rebar diame
Slab o ter exceeding 35mm, it is difficult to construct by manp
ower alone (plants, nuclear power plants, etc.)
Underground road (0]
Other Tunnel Lining ¢}
Faciliti ; = P
aclies| Foundaton o 43 2712 Y 7Y SWIE st
Sluice gate ¢} _ _
o qael W3 7% 0 29 A9 U BE, B,
Ancillary Integrated median strip O o o
Facilities Dowel Bar 0 ujeEges AANEHE JEZ VA dolk<l
More than Type-1,2,32 AzAgston Z dolk E IHEY7]
50% of total (¢} = Ay = =
Diameter ‘jveight Zg dAgIsle] widsteich O Ay IR dA
Building lels;r;k;jn Less than 7}%:‘14'-0’] llz‘?:] ?_1394 7'(]-0]%— £+ %1041:]— "L';q'ﬂ"l_
50% of total o) L 7|& ZAW] A 7ZE tiE] 7R A Zpolz 34
weight
o}o} o Eo0] 712 3 ©.z] 5ty o} H1 7
SRC Structure(Steel) o) 1w ]— J.a _I_T:] ]\_E ﬁ o T ] O]'Mr’]—~ q—1_].— =21 }
. ; Small Scale 50% increase & Dol 7o) AErgEol weh b ol A
actor o . 5 - .
PR, (less than 10mw) over complex 319 tHTable 11). AR & E27120] tigt 497}
PC steel wire Appropriated separately = = = =
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Table 11. Improvement proposal for on-site processing
and assembling, factory processing

(per ton)
On-site Processing
Category Unit Type-1 Type-2 Type3
Reinforcing bar placer] person 0.69 0.78 0.86
Ordinary worker person 0.22 0.25 0.27
On-site assembling
Category Unit Type-1 Type-2 Type3
Reinforcing bar placer] person 1.73 1.96 2.18
Ordinary worker person 0.59 0.67 0.74
Factory Processing
Category Unit Type-1 Type-2 Type3
Reinforcing bar placer] person 0.23 0.30 0.38
Ordinary worker person 0.03 0.04 0.06
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2R RE B AYSHES BASIHIeH AEA RS
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12).

Table 12. Propose standard usage amount of Binding

wire
(per ton)
Category Type-1 Type-2 Type3
Amount of Material 6.5 8.0 9.5
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Table 13. Impact Analysis of Construction Cost

Rate of increase

Category and decrease
On-site processing and assembling N
(Civil Structure) 85.6%
On—.sit'e processing and assembling 77.3%
(Building)
Factory Processing (Civil Structure) 100.0%
Factory Processing (Building) 100.0%

Gas pressure welding of reinforcing bars Deleting an item

100%

Mechanical splicing of reinforcing bars
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