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drawings at the construction documentation phase
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ABSTRACT: The consistency between a building information model(BIM) and drawings are very important and has a critical impact on the
usage of BIM throughout the project life-cycle. The purpose of this study is to develop a checklist for the consistency check between BIM
and drawings. In this research, requirements for drawings in the construction documentation phase were analyzed. In generating drawings
based on BIM, a checklist can help practitioners confirm what to modify in the BIM model and what to modify in CAD drawings. Finally,
it is expected that the work efficiency will be improved by reducing the unnecessary work by distinguishing the elements that can be
extracted from the BIM model from the elements that requires additional works when generating BIM-based drawings.
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Table 1. Requirements of construction document drawing
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Drawing Type Scale

Requirements

1100
or more

Site Plan

+ Scale and azimuth, lot area, limit line of structure, site boundary line and location and width of the road facing the
site, distance of building from limit line of structure and site boundary line, distinction between building related to
permit application and other buildings, difference of elevation of the earth, landscape planning, drainage facilities,

sewage purification facilities, septic tanks, main entrance, etc.
Different parts and detailed parts representation in schematic design

1/100
or more

Floor Plan

Detailed plan of each floor (Items required for construction)

First floor and typical floor plan, location of column, wall, window, etc.

Fire partition and location of fire door, location of elevator, location of entrance
+ Main inner and outer wall center line, center line and outline of building

« Scale, azimuth, size and use of each room, wall location and width, material thickness, location and size of facilities
affecting the flat plan of open spaces such as the location and width of direct stair or evacuation stair, ceiling crane

and bench, shelf, exhibition hall

1/100
or more

Elevation

Front, back, left right sides(More than two sides)
Scale, opening, house top structure, materials, etc.

Location of door and window (Representation correlation with floor height)

Exterior finishing materials, main inner and outer wall center line, finish line dimension

+ Number of floor, bottom location, exterior wall facilities(ladder, rail, slope, gutter, etc.), chimney, house top structure, etc.

1/100
or more

Section

longitudinal-cross section(More than two sides)
Height of the building, height of each floor, height of the ceiling

+ Exterior wall finishing materials, number of floors, bottom location, shape and position of window opening, exterior

wall facilities(ladder, rail, slope, gutter, etc.), chimney, house top structure, etc.

+ Ground surface position, reference grid, center line dimension, inside size, window and opening position, room

name, floor finish, height of floor and ceiling height

+ A description to understand the entire structure and relationship between the stair and space for the pipes within

the story height and ceiling

Detailed drawing of stair

floor plan and section 1/5-1/50

« Relationship wit Tread board, Pitch board, Wall and Column, Entrance, floor level,

stair landing size, etc.
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Drawing Revision Informatic v
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Figure 1. Dentify drawing elements (project a—floor plan)
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Table 2. Analysis of construction document BIM project

Elements not extracted from BIM model

All Elements
Project | drawing S Elements
from BIM . that require
elements el Drawing template additional
work
PojetA | 194 115 4 49
! (8 by drawing typeX5 type)
ProectB | 207 121 4 46
) (8 by drawing typeX5 type)
ProietC | 203 114 4 49
! (8 by drawing typeX5 type)
ProjectD | 193 108 4 45
) (8 by drawing typeX5 type)
ProjectE | 190 108 4 p7)
! (8 by drawing typeX5 type)

<Building uses of BIM Project>
Project A, C, D : Educational research facility project
Project B : Warehouse facility project
Project E : Neighborhood-convenience facility project
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Table 3. Basis of ltem derivation (part)

Type Items Basis

Grid, Dimension, Dimension line, Section symbol, Insulation hatching,
Wall line, Wall hatching, Column line, Column hatching, Column
dimension, Door, Window, Room name / number, Legend, Clearance
limit, Boundary line of adjacent land, Building site hatching, Parking
line, Stair, Stair rail, Ramp, Entrance, Floor level(FL, S.L), Elevation
symbol, Fire door, opening , Lower floor exterior wall line(dotted ling),
Equipment base hatching

AB.C
D,E

Floor | Center line of wall, Curtain wall, Upper skylight, Sanitary symbol,
plan | Eyrniture symbol, Adjacent land status, Adjacent land status
information, Women parking mark, Handicap parking mark, Parking
ramp, Building equipment (elevator), Roof hatching

ABCD

Mechanical equipment (fire hydrant), Leader line A, B,C

No vehicles line C,D

Ceiling heigh(CH), Column name B

<Basis>

A, C, D : Educational research facility project
B : Warehouse facility project

E : Neighborhood-convenience fadility project

<Common basis>

Drawing standard domestic of construction project, Drawing standard domestic of building
(Ministry of Land, Infrastructure, and Transport)

Korean architectural documents & information standard v1.1 (Korean institute of archite cts)
Korea standard of the cad drawing in construction cals/ec (Korea institute of civil engineering
and building technology)
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Figure 4. BIM model
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Checklist for the consistency check of BIM-based construction document drawings

<Category> a: Elementsthatcanbe drawn froma BIM model (BIM 2 2 2 Z3510] & @ &b 7HS 3 8 4+), b : Elements that require additional work for drawing (= F13HE 9{3t £ 7Hetel0| Z 23t Q4
<Legend> (O : Applycategory X : Category Notapplicable A : Considertwo category
o EAME | ua 2AE | 4o EAE| oo 2 A == T AR
=T E@E(lte (Cats )] P 5 (lte (Cat: )| ST e (Category) | =TT | 22 (Category)|| =™ 5 (lte (Cat: )
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Figure 7. Checklist for the consistency check of BIM—based construction document drawings



Table 4. Analysis of delphi survey results

No. Questionnaire Item Average StarIId?rd S ta.t |.sucal
deviation | significance
Suitability to 9 basises used to derive the checklist (Drawing standard domestic of construction project, Drawing standard domestic of
2-01 | building, Korean architectural documents & information standard v1.1, Korea standard of the cad drawing in construction calslec, 5 | 3.267 0.442 0.135
construction documents BIM Projects)
3-01 | Suitability to classification by Site plan, Floor plan, Elevation, Section, Detailed drawing of stair floor plan and section 4.067 0.537 0.132
302 Suitability t? dlassification as 'elements extracted from BIM model' and ‘Additional action for drawing completion after extraction of 2,067 0537 0132
BIM model
3-03 | Suitability to classification of site plan items 3133 0499 0.159
3-04 | Suitability to application of dlassified items in the site plan 3.000 0632 021
3-05 | Suitability to classification of floor plan items 3.867 0404 0.104
3-06 | Suitability to application of dassified items in the floor plan 3.867 0404 0.104
3-07 | Suitability to dlassification of elevation items 3933 0.346 0.083
3-08 | Suitability to application classified items in the elevation 3933 0.346 0.088
3-09 | Suitability to classification of section items 3533 0499 0.141
3-10 | Suitability to application of dassified items in the section 3533 0499 0.141
3-11 | Suitability to dassification of Detailed drawing of stair floor plan and section items 2.800 0.400 0.143
3-12 | Suitability to application of classified items in the Detailed drawing of stair floor plan and section 2467 0499 0202
Average 3497 0.465 0.137
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