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Preliminary Construction Cost Prediction Model Based on Module
for Modernized Hanok
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Abstract : Prediction of construction cost in the planning stage that provides basic information for feasibility study, budgeting,
and planning is an important factor for successful project execution. In this study, a prediction model was developed for the
purpose of improving the accuracy of estimating the construction cost of Hanok in the planning stage. The cost of this model is
estimated by two methods. First, the cost of wood work, which accounts for the largest portion of the total construction cost, is
estimated by calculating the approximate quantity under various conditions (structure type, roof type, plane type, etc.). Second,
the cost of the rest work sections except the wood work is estimated by using the unit cost model. The predictive model was
verified by two case projects, and the error rate of total construction cost was -4%(case 1) and -6%(case 2). These results
showed an error rate in the range that can be applied to practice in the planning stage.
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Fig. 1. Construction cost distribution of work section by area
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Fig. 2. Research process and contents

£7] 78T LBHS BAH| 0% 2 - BE(2) 7 SBA N B MHE FYo= -

2. 2% 3404 U IR 98 el

= Zolxs SAH] o F HHO] Q48 Fols}l, O
£ EOE Aok 71284, XIS S Tt = ©
o E
=

2.1 SAHH| 0| F 2ol 1HQ

2 AN = o|F HEO] LHQAE A VIEE A
A HIAEHE AR |2 7]1E o St
o] x4 XSgH], gHgA], ARy, MRy, 1
1l ZH H7] BORAe Z0o] 67K 2 FHEaH] HOlsH
(Table 1).

b

4
Kl
i
o
i
L
HI )
ol

Table 1. Classification of prediction model component

Category Component Remarks
3lyang having 3 purlins and 2 column
Slyang having 5 purlins and 2 column
StrtL;/cptzraI 1gojublyang having 5 purlins and 3 column
Truss having 1 truss and 2 column
Truss(1goju) having 1 truss and 3 column
Gabled roof having a gable at both ends
Roof type Hip roof having sloping ends and sides
Hip and gabled roof | having characteristics of above two roof
‘— shaped plan
Plan type ‘7’ shaped plan
‘c’ shaped plan
Member Wood frame Column, Girder, Coller beam, Purlin, etc..
type Roof frame Rafter, Hip rafter, Roof board, Gable, etc.
. Structural Member, Rectangular lumber,
Material Wood board
type Glulam Structural Member
Floor height(m) 24,27,30,33,36
Module | Girder length-3lyang(m) 24,30,36,42,48
s | Girder engthShang(m) 36,42,438,54,60
element Purlin length(m) 24,3.0,36,42
Eave length(m) 09,12,15
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Structural Type Roof Type Plan Type

3lyang 7 Gabled roof A ‘—' shaped plan
Slyang Hip roof \;%‘ ‘71’ shaped plan
lgoju Slyang Hip and gabled roof - ‘T’ shaped plan

Truss

f‘

Truss(lgoju)

Fig. 3. Combination concept for definition of Hanok type
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Fig. 4. Counting concept for the number of members
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Table 2. Sectional size definition of members by length of girder and purlin (partial example)

putin length Girderlength | Girder length Sectional size (3lyang) Sectional size (5lyang)
(3yang) (Slyang) Column Girder Purlin Column Girder Coller beam Purlin
24 24 24 0.19%0.20 0.21%0.33 0.21%0.33 0.19%0.20 0.21%0.33 0.15%0.23 0.18%0.33
24 3.0 3.0 0.21%0.21 0.21%0.39 0.21%0.36 0.21%0.21 0.21%0.39 0.15%0.24 0.18%0.33
24 36 36 0.22%0.23 0.27%0.42 0.21%0.36 0.22#0.23 0.24%0.42 0.15%0.27 0.18+0.33
24 42 42 0.24%0.24 0.30+0.48 0.21%0.36 0.24%0.24 0.27%0.45 0.18+0.33 0.21%0.33
24 48 48 0.25%0.26 0.30%0.51 0.21%0.36 0.25%0.26 0.30%0.51 0.21%0.39 0.21+0.36
24 - 54 0.27%0.27 0.33%0.54 0.24%0.45 0.21+0.36
24 - 6.0 0.28+0.29 0.33%0.60 0.27%0.48 0.21+0.36
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Construction Cost Prediction Model!

Data of unit cost and sectional size

+ Unit cost model modified the concept model of Seo et al. (2019)
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Fig. 5. Concept of construction cost prediction model for modernized Hanok
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Table 4. Verification of prediction model by case project analysis

Case 1 Case 2
Category Remark
Actual cost (A) | Prediction cost (B) %’ Actual cost (A) | Prediction cost (B) %"
wood work (1) 70,119,044 77,180,062 -10% 89,973,800 86,503,464 4% applying template
13 work section excluding wood work (2) | 206,142,198 210,655,541 2% 202,026,200 221,851,717 -10% | applying unit cost model
Total cost ((1)+(2)) 276,261,242 287,835,603 -4% 292,000,000 308,355,182 -6%

* Error rate = (A-B)/A*100
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