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A Study on the Simplification of Quantity Calculation of Reinforcing Bar
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Abstract
Quantity takeoff and cost estimates in Korea are carried out in practice without any clear standards or standards.
Especially, quantity takeoff of Reinforcing bar and BoQ documentation process is very complex using 2D drawings. In
this study, 10 case sites were analyzed for the status of inefficient quantity takeoff and how the statement was
prepared. In order to solve this problem, this study presented a method for calculating the quantity of rebars through
the ratio of concrete volume for schools, offices, and apartment buildings, and analyzed the accuracy of results. In the
future, it is expected that the error range can be reduced by defining the factors affecting the results and calculating

the correction value for them.
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A Study on the Simplification of Quantity Calculation of Reinforcing Bar

Advanced research study
on the quantity calculation

Theoretical consideration

Calculating the rate of the
rebar quantities to concrete
quantities

Comeparison with rebar
quantities using the rate of
rebar to actual rebar
quantities

Deviation analysis

Figure 1. Research method

As iRt ety o= BIM=
Ao SlofAte mile- makAd Aow

al o
o g

2 AollME 2T 3zt Ut
TFES A o= 5 AR
ZAEF dIFEE A5k
o] AL vles AEshe Als
B Ao A4S EL Figure 13 2t}

A ARl iRt AR
ol aES T A o slef A
AR = ie] WA Bl ke ER Y &
skqich, Algioltel ol22 ks Ea YA

1.2 oipe| wH

H

lo

ofo] £ AT ML 71EY HELH HR5TF ALEY
BE M) Sla 2 3Ech W vl S

S 10/ vRe R SAEF yv] dIdT=
HlE2 =SSRl o)% A ZRAES st V&
TPt Yo ASH AR e ek A8
sto] At HIF] LARES Bl 2431 71E9] B
BEAQ AT S0l ofd 2az|EdS 287
IS sk eke] =l 28 Vs e dEs)
A} gt

522

2. o] 28 1%
2.1 M¥T 2N

H24AE 29 7048 ek 9 BIM SAS LOD
o] e 1EE HESP] 18] 4 AL, AN,
BIM LOD7|Z9] 792 Hgaene naser,

A2 e ZRAE 2] WA AR
P S R PRl utet ) B ik
eI S F2 A A Tl I
TR} HeF G AERES Higo So] fih 22
o] F7PE/R90 Unit Area(m®)% BR4THS 253}
L okt §A} TRASHN F5F BRSF Yol

APGE At Z2AE O] Unit Area(m?)o] djlste] I
S ARSSl= o] A=A QieH3]. a3y Al
=]

A

o] A

1

-

s
A

Y

e o ¢

dl

_]N

o =
Al Rl AR Bl QARE] Tt A5l
stgom, AAARS o823t Casetd S ARIZE 55
o= gEr,

BIMZ: 83 =50] A5 A4l o] AN
2ol ek gekA e, s AR Al BIM
ZA] dis) w2 7 Hasie FA) BIME DA
A AP el AkE Ueke R 2HRE 1m'

N o2

=

ret
2

42 T ton?] BTVIE 08T AT AR,
HlE B45l0] BYS AT CasetiFol HEIIYLC

o, FAE dIueS AAEHAE 3T

e

2.2 7x29

2.2.1 73] A9

Aze] Aol WE/FSe] wet thE 1 F PME
AACE(American Association of Cost Engineering, ©]
&} AACE), Carr, Stwart®] 727 2of| 3-5231 F2-2
AR A Adsh| ofde| ZRAE 9l ASE0| Al
vl #5581k golH, olg 7hee e 24e 1Y
ok AA| 7H40l| 77k Foleal gk, kR AW A
(Order of Magnitude)> 7%o] AA=]7] o] de] AA|=]
of A of| ARt FARE FAMIA O] AAHolHE o835}

o] dYst= 7HdolH4].

2.2.2 AA 9 AFE
Figure 2+= n]=+2] AACE AZo] A== 5tHAZ U



Primary Characteristic Secondary Characteristic
MATURITY LEVEL OF
PROJECT DEFINITION END USAGE METHODOLOGY RANGE

Typical purpose of

DELIVERAPLES s Typical estimating method | Typical variation in low and high

Expressed as % of complete estimate ool
ges

definition

EXPECTED ACCURACY
ESTIMATE
CLASS

Capacity factored,

. Concept ) L -20%to-50%
Class 5 0% to 2% Sreanine parametric models, ||\ 3000 o
judgment, or analogy
Study or Equipment factored or |L: -15% to -30%
Sasto 159
Class 4 1% to 15% feasibility parametric models  |H: +20% to +50%
Budget Semi-detailed unit costs
g " St 1 -10% to -20%
—
Class 3 10% to 40% authorization or | with assembly level line ||/ 1% 0
control items
Control or Detailed unit cost with |L:  -5% to -15%
Sitasy
Qlass2 80%ta /2% bid/tender | forced detailed take-off |H: +5%to +20%
Check estimate | Detailed unit cost with |L: -3% to-10%
. .
Slassit BS%IGE00% or bid/tender detailed take-off  |H: +3%to +15%

Flgure 2. Accuracy of the cost estimation suggested by AACE

Cancrate building alamant
Bases

Waight af reinforcamant in kg/m3
90-120

Beams {lghtly lnaded) 100-150
Beams 150-300
Coppang beams 135

Columng (lightly feaded) 110-200
Columns 200-450
Ground beamns 230-330
Footings 70-100
Pile Caps 110-150
Plate siabs 95135
Rafts 115

Retwining walls 110-150
Ribbed floor slabs 80-120
Slabs - ane way 75-125
Slabs - two way 67-138
Stairs 130-170
Tie beams 130-170
Transter slabs 150

Walls - ngrma 70-100
Walls - wind 90-150

MOTE: For fully axpesed elements add the fallewing

Figure 3. Average weight amount of rebar by structure
presented by Yourspreadsheets in the UK
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Rebar for Reinforced Concrete |Deformed bar(SD400), HD=10 |TON
Rebar for Reinforced Concrete |Deformed bar(SD400), HD=13 |TON
Rebar for Reinforced Concrete |Deformed bar(SD400), HD=16 |TON
Rebar for Reinforced Concrete |Deformed bar(SD400), HD=19 TON
Rebar for Reinforced Concrete |Deformed bar(SD400), HD=22 |TON
Rebar fabrication and _ Normal, 10 ton TON
assembly(General Architecture)

Figure 4. Example of the rebar items in BoQ
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Figure 5. Rate of R/C project
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A Study on the Simplification of Quantity Calculation of Reinforcing Bar

Table 1. Rate of rebar to concrete by project

Type Office Building school Apartment
Project r(?bar Concgete Ratio rebar Concgete Ratio rebar Concgete Ratio
on) (m°) (%) (ton) (m?) (%) (ton) (m?) (%)
1 122.761 961.377 12.769 1631.670 12755.511 12.792 500.449 6999.998 7.149
2 376.051 3434.731 10.948 1745130 13132.361 13.289 458.993 6252.895 7.340
3 401.317 3029.110 13.249 835.988 7233.429 11.557 458.724 6159.194 7.448
4 88.874 777.013 11.438 1155.152 9712.718 11.893 323.788 4323.232 7.489
5 180.625 1380.400 13.085 816.586 6384.561 12.790 420.610 5530.482 7.605
6 358.809 3102.040 11.567 1028.793 7417.067 13.871 293.311 3875.906 7.568
7 878.699 6634.790 13.244 749.567 5558.392 13.485 548.791 8003.660 6.857
8 166.898 1351.780 12.347 729.984 6512.265 11.209 558.939 8129.745 6.875
9 498.664 3643.238 13.687 939.587 8652.444 10.859 444.499 6280.769 7.077
10 474.634 3845.120 12.344 1036.280 8478.990 12.222 161.578 2004.320 8.061
Avg. 12.468 12.397 7.347
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Table 2. Rate of rebar to concrete by structure type

Type Office Building school Apartment
Foundation 7.717 6.878 3.620
Column 27.139 25.411 30.087
Beam 26917 23.500 25.481
Slab 7.406 6.663 5.596
Retaining 11.335 12.466 8.011
Stair 13.073 14.585 10.748

Table 3. Coefficient of variation by type

Type Office Building school Apartment
Project 0.069 0.077 0.048
Foundation 0.155 0.182 0.087
Column 0.139 0.117 0.163
Beam 0.133 0.189 0.083
Slab 0.264 0.162 0.033
Retaining Wall 0.162 0.141 0.068
Stair 0212 0.179 0.045
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Figure 6. Comparison of estimated rebar and actual rebar
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