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Conceptual Cost Estimate Method of Public Office Building
Structural Frame Work by Regression Analysis
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Abstract

It is important to estimate the optimal construction cost at the early stage of the project. In this regard, conceptual
cost estimate is an important factor for estimate optimal construction cost. However, domestic conceptual cost estimate
are only used as cost per unit area according to the building type, and it's accuracy is not high. Hence, the purpose
of this study is to calculate the approximate quantity and cost for reinforcing bars, concrete, and formwork by
presenting a regression formula based on the total floor area of the common work items in the frame work. In order
to verify the accuracy and validity of the regression formula presented in this study, a comparative analysis was
performed by applying the regression formula and the traditional approximate quantity take-off method to real cases.
As a result, the estimated error rate of the traditional method was - 102~ +55%, and exceeded the estimated conceptual
cost estimate accuracy range of -50~+100% suggested by AACE(American Association of Cost Engineering). On the
other hand, the error rate of the regression formula method presented in this study was -6.4~+11.62%. This can be
used not only for conceptual cost estimate range of accuracy, but also for detailed estimates. However, it is necessary
to analyze the factors that affect the unit price as well as quantity in order to calculate the appropriate cost.
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Conceptual Cost Estimate Method of Public Office Building Structural Frame Work by Regression Analysis

Theoretical study

l
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Figure 1. The study flow
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Table 1. Quantity take-off method of conceptual cost estimate
by structure type

Application standard (Max-Avg-Min)

Structure
type Rebar Form Concrete
(Ton/m?) (m?*/m?) (m?/m?)
RC 0.077-0.057-0.047  5.8-4.8-3.8 0.7-0.55-0.45
SRC 0.063-0.053-0.048  4.8-3.8-3.3 0.6-0.45-0.35
S 0.031-0.021-0.018  1.8-1.3-0.8 0.35-0.25-0.15
Primary Characteristic Secondary Characteristic
MATURITY LEVEL OF
ESTIMATE | PROJECT DEFINITION |  END USAGE VETOOLEGT EXPECT;?:EEURACY
CLASS DELIVERABLES Tealeal purmose of Typical estimating method

Typical variation in low and high
ranges

Expressed as % of complete estimate

definition

Capacity factored,
parametric models,
judgment, or analogy

1 -20%to -50%
1 +30% to +100%

Concept

Class 5 p
screening

0% to 2%

: -15%to-30%
+ +20% to +50%

Study or
feasibility
Budget
authorization or
control

Equipment factored or

Class 4 "
parametric models

1% to 15%

Semi-detailed unit costs
with assembly level line
items

: -10%to-20%

L
H
L
H
L
9 %
Class 3 10% to 40% H: +10% to +30%
L:
H
L:
H

: -5%to-15%
1 +5% to +20%
: -3%to-10%
1 +3%to+15%

Detailed unit cost with
forced detailed take-off

Control or
bid/tender
Check estimate
or bid/tender

Class 2 30% to 75%

Detailed unit cost with

Class 1 detailed take-off

65% to 100%

Figure 2. Cost estimate accuracy of the AACE
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Table 2. Cost rate of the frame work items

Work item Cost rate(%)
Concrete 20.84
Comrmon work Rebar M2
item
Form 27.13
ETC Vibration/Spacer 10.80
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cost of the framework(¥)
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Figure 3. Frame work cost per unit area by floor area
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Table 3. Coefficient value by regression model

Work item Linear Log Exponent
Concrete 0.509 0.568 0.595
Rebar 0.420 0.392 0.642
Form 0.638 0.791 0.693
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Figure 4. Concrete volume per unit area by floor area
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Figure 5. Rebar weight per unit area by total floor area
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Figure 6. Form area per unit area by floor area
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Table 4. Case project overview

Case A Case B
Building type Office building Office building
Total floor area 1,768.83m 9,966 m"
Ground floor 3 7
Basement 1 1
Structure type RC RC
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Table 5. Quantity take-off formula by each method

Method Work' Item Formula
Rebar(Ton/m?) R, = 0.1309¢ """ x 4,
Regression Form(m?/m?) F,, = —1.153In(4,) +13.147 x A4,
analysis Concrete —0.0005 4
() G, = 1.108 ‘XA,
Rebar(Ton/m?) R, = 0.057 X A,
Traditional Form(m?/m?) F,,=48xA4,
meth
T Comrae € =054,
Note A, = Total floor area
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Table 6. The result of quantity take-off by each method

ltem Rebar Form Concrete
(Ton/m?) (m?/m?) (m*m?)
Case A B A B A B
Actual 211 72 8003 25227 1793 6708

Regression 233 841 8102 23577 2030 6303
Traditional 100 568 8490 47836 972 5481
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Figure 7. Error rate of quantity take-off(case A)
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Figure 8. Error rate of quantity take-off(case B)
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