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Abstract

Purpose: The planning and design of hospital generally requires the participation and consultation of skilled
experts since it has more complex space program than any other buildings. Therefore, the BIM systems for
the planning of hospital have been tried continuously. The purpose of this study is to identify the precondition
for space Program validation of healthcare architecture based on BIM, which is recently receiving wide
attention. Method: For this study, United States, Australia and Finland's guidelines were analyzed among the
description space program validation system in 14 overseas BIM Guidelines. And the propose precondition
that can be applied to healthcare architecture from among these description of space program validation items,
target, process etc for General building. Result: 1) spatial program validation is the following four evaluation
phase. Step 1: Standard setting phase Step 2: BIM model accuracy assessment phase Step 3: space validation
phase Step 4: Performance evaluation phase 2) The standards for the building elements at Standards Setting
stage is considered to the standards for the architectural elements of General building. 3) Healthcare
Architecture Area calculation method is considered to be reasonable that borrowing the area calculation
standard of general architecture according to the UIA of international standards. However, Be proposed of
measuring method that reflect the efficiency of the design process step-by-step area calculation method. The
performance assessment indicators of reflect the Hospital uniqueness have to developed. And the research
needs to be carried out continuously according to the purpose for healthcare architecture of feature-oriented.
Implications: In this paper like to understanding that precondition of space program validation considering
the BIM. As a result, understanding to condition about step of the evaluation, the evaluation standards. Is
expected to keep the focus on the development of performance indicators that reflect the uniqueness of the

hospital for the efficient evaluation of the Hospital building.
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[Table 1] Aborad case of space program validation

Countries - . )
o / Guideline | Evaluation| Execution Phase | Tool
Institutions
— Schematic
USA ) Design .
) Spatial .g Solibri
(General BIM Guide — Design
) . Program Model
Service Series02 o Development
o Validation ) Checker
Administration) — Construction
Documents
) — Pre Design
Australia g
i ) — Schematic
(Cooperative National ) L
. Design Solibri
Research Guidelines Model
o ) — Developed Model
Centre for for Digital Quality )
) s Design Checker
Construction Modeling
. — Contract
Innovation)
Document
) — Design of L
Finland BIM . 9 ) Solibri
i Quality Alternatives,
(Senate Requirement ; Model
Assurance | — Early Design,
Property) Vol 06 ) ) Checker
— Detail Design

2. Theoretical Study

2.1 Building Performance and Space Program
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[Figure 1] The concept of performance—based design

2.2 Design Process Focused on Performance
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2.3 Space Program Validation
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2.4 Previous Studies Related to Space
Program Validation
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[Table 2] Space Program Validation of case by case

1) Building Element Standard
BIM 2e] A4 Hrl7k 2R dvlole A4 9

A B ukejel Rel o] 5 HA| 7ke] B2l A
o] ¢ =2 mdg A< 7]—0]

L e I

E:ﬂ]_ ‘—El—
2helo] A1) efok ok

devide GSA SP CRC
Interference | Duplicate, and collisions Duplicate, overlap, and collisions Duplicate, overlap, and collisions
correct use of objects tool correct use of objects tool correct use of objects tool
Elements | Accuracy Hierarchically defined of Building elements Defined Space Floor Defined Space Floor
8 Validation N/A Defined Building elements Type N/A
Sigﬁlr\?v?nggﬁlg?asiege Z?;S:(\g;tn?senmg’ Required Building elements Required Building elements
Interference | Duplicate, and overlap overlap overlap
The gap between the space and the adjacent| Whether to match the shape and
boundary elements size of the wall and the space N/A
The relationship between the space and the
space around the building components N/A N/A
Defined Floor Defined Floor Defined Floor
Minimum Area—0.9sf(0.85m’) N/A Minimum Area—1m’*
Defined Space Hight Defined Space Hight Space Hight more than 500mm
Defined Zone Defined MEP Space N/A
&A\S:;Jézgn Compare space and area with Model and Compare space and area with Compare space and area with
Space program Model and Space program Model and Space program
Include space name and number Include space name and number | Include space name and number
Defined user name of Space Defined Space Unique ID N/A
GSA STAR space type N/A N/A
Defined “Full_Floor Space” N/A N/A
GSA Gross area BIM model Gross area N/A
Space N/A Accuracy of the measurement of N/A
the area.
N/A Net area ratio N/A
Major vertical penetrations N/A N/A
Floor rentable area N/A N/A
usable area Net ratio N/A
office area N/A N/A
Floor usable area N/A N/A
Floor common area N/A N/A
Performance | Basic Rentable Area N/A N/A
Building Rentable Area N/A N/A
Building R/U Ratio N/A N/A
Rentable Area N/A N/A
R/U Ratio N/A N/A
N/A N/A Code Checking of Evacuation
Route
N/A N/A code checking of Accessibility

22 A study on the Preconditions of Space Program Validation of Healthcare Architecture for Application of BIM Technology

515_19% 25(05€)_WXl.indd 22

2013-05-29 2= 3:28352



o]
oR

¢
il

bl
).

o

0

wr

A

= "= GSAS]

ta glom, Spej

| A AS

9|

o o

y4d =]
FE

)

iy
fL

ZA3}to]™, SPQ] 7% Spatial BIM, Building Element

1

BIMe| A A @A E A=

=3 wojof & 4

Pl

S

I o]

—_
o

94

BIM =4S 3

L
.

(@)
X | o L 8|8
O c| c|c
o T | O | ©
o | © = =|e
< ©
%O @) OOW
)
8=

o) ol

= D | @
) g m.mnw
£ 8/8|5/8|8|E|la|=ly
g| > 2| 2/c|8| 3| 2|3g|g
clHE|IC| T | D259 a
Qlo|lo|lo|lo|olo|l LN
Ol ool oo |=a
w| 8| 8| R & &|8| S| a|>|H
Liglalalalalalalalr
n_anSSSSSSu“M
£/ ||| |T|T|T|T|T
5| 22| 2| 2| 2| 0|2 2| 2| D
OlE|EIE|IEIEIE|EIE LS
| o o|0o| 0|0 0|0 || ®
[aRNaRNalNaRNaRNalNalNalNalNal

[Table 4] Require Information of BIM Model
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[Table 5] Space classification and Area Measurement

Division GSA SP CRC
) . participants
Define Room 108 Room Name pgrnupants discuss or
name discuss )
User Define
. . participants
?eﬂge Space 35 Space type zizzljlszams discuss or
P User Define
Area
ANSI/BOMA N/A N/A
Measurement SI/BO / /
Define Space | Floor finish to
High ceiling finish N/A N/A
Minimum More than
Space Area 0.9sf(0.85n) N/A 1m*(Area),
P 500mm( Hight)
Unique ID Supported by BIM authoring software

Define Space
Floor

Defined and the corresponding layer of the floor
space, including information

[Table 6] Space classification system of the GSA

Division Contents ex
— Gross Area
Building Gross area = Rentable Area + — Rentable Area
Area Non Assignable Area — Non
Assignable Area
Included in 5 Category. Office - Offfcg Area
. — Building
Area, Building Common,
. Common,
Floor Common categories are _ Floor
PBS & ANSI | included in Rentable Area, Common
Category Vertical Penetration, PBS Ve rtica’l
Specific Area categories are )
. ) ) Penetration
included in Non Assignable .
— PBS Specific
Area,
Area,
) . — Assignable
PBS Usable Ingluded in Assignable Space, Space
Area Joint Use Space, they are _ Joint Use
associated with the ANSI/BOMA
Space
— Facility
) Common
Included in 15 Category and R
PBS Space | cociated with the ANSY/ Building
Category Common
BOMA. .
— Community
Joint Use
. - AUD
PBS(Space) Includeq in 35 Typg and they _ CRD
are defined according to the
STAR L - TT0
Space Type characteristics of the room. — CRH
pace 1YPe | Abbreviated to 3 letters.
— MCH
— ATRIUM
Room Name | Defined 108 Room Name — WAREHOUSE
— OFFICE

3} A A olg& F 108749
A ol5& Aot loH, O]% % 387}7<]4 PBS STAR
=z 5 BS STAR Space Type-&
oz Ao =% Tt
A B ZA 3537} oFo] 2 PBS A% "]i%]oﬂ R=nsl=
PBS Space Category:= 15712] Zlel 8] 24 E5F 11
Ao Abg & gto] ek ARz AL Ho) Space Type<)
ALg-A}oll ulg} Space Categoryoll A+ A& -8 (Building
Common), Al F&(Facility Common), 8 (Assigned),
1 HYE F-&(Community joint use) 522 EFH T}
Space Usable Area: Yt & (OFFICE Area)<to Al
A& F7+7}(Assignable Space)JJr F& F7H(Joint Use
Space) &2 ER/3H °|F oy
) 4 oo BT Aol BARE T
Mg Eol W 55 334 5= =3
PBS & ANSI Category:= PBS¢} ANSIC]
F AAZA AHHA (OFFICE Area), &
ing Common), & &% (Floor Common),
o (Vertical Penetration), PBS &4 H™ 4 (PBS Specific
Area) 02 F S7HX| &2 E-F3l1 Qlt} H "} ol & 71ZO§
WA 24 7eg 2ol vl 2 g
A A18FaL 9t} (Figure 4, 5).
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[Figure 6] PBS Space Assignment concept diagram
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[Table 8] Results of Case study on Spatial Program Validation
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[Table 9] Case Status guidance on performance standards
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+ PBS Business Assignment Guide(2009. 5)

+ ANSI/BOMA Standard Method for Measuring
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65.1 - 1996)
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SP(Finland) + N/A

GSA(USA)
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[Table 10] ANSI/BOMA (GSA)
ltems Content

Stairs, elevator shafts, flues, pipe shafts, vertical ducts, and the like, and their enclosing walls. Atria, light
wells and similar penetrations above the finished floor are included in this definition. Not included, however,
are vertical penetrations built for the private use of a tenant occupying OFFICE AREAS on more than one
floor. Structural columns, openings for vertical electric cable or telephone distribution, and openings for
plumbing lines are not considered to be MAJOR VERTICAL PENETRATIONS,

The result of subtracting from the GROSS MEASURED AREA of a floor the MAJOR VERTICAL
FLOOR RENTABLE AREA PENETRATIONS on that same floor., It is generally fixed for the life of the building and is rarely affected by
changes in corridor size or configuration.

The measured area of an OFFICE AREA, STORE AREA, or BUILDING COMMON AREA on a floor. The total

MAJOR VERTICAL
PENETRATIONS

USABLE AREA of all the USABLE AREAs for a floor shall equal FLOOR USABLE AREA of that same floor.
OFFICE AREA The area where a tenant normally houses personnel and/or furniture, for which a measurement is to be
computed.
The sum of USABLE AREAS of OFFICE AREAS, STORE AREAS and BUILDING COMMON AREAS of a floor.
FLOOR USABLE AREA The amount of FLOOR USABLE AREA can vary over the life of a building as corridors expand and contract
and as floors are remodeled.
The areas on a floor such as washrooms, janitorial closets, electrical rooms, telephone rooms, mechanical
FLOOR COMMON AREA rooms, elevator lobbies, and public corridors which are available primarily for the use of tenants on that

floor,

The OFFICE AREA, STORE AREA or BUILDING COMMON AREA shall mean the USABLE AREA of that
OFFICE AREA, STORE AREA or BUILDING COMMON AREA and its share of the FLOOR COMMON AREAS
on that floor. BASIC RENTABLE AREA is determined by multiplying the USABLE AREA of that OFFICE AREA,
BASIC RENTABLE AREA STORE AREA or BUILDING COMMON AREA by the FLOOR R/U RATIO. The total BASIC RENTABLE AREA
of a tenant occupying more than one floor shall be the sum of its BASIC RENTABLE AREAS on each floor.
The total of all BASIC RENTABLE AREAS on a floor shall equal the FLOOR RENTABLE AREA of that same

floor.
BUILDING RENTABLE AREA The sum of all the FLOOR RENTABLE AREAS.
BUILDING R/U Ratio The conversion factor that distributes the BUILDING COMMON AREA of a building.

The USABLE AREA of an OFFICE AREA or STORE AREA with its associated share of FLOOR COMMON
AREAS and BUILDING COMMON AREAS. RENTABLE AREA is determined by multiplying the USABLE AREA

RENTABLE AREA of an OFFICE AREA or STORE AREA by the R/U RATIO. The total of all RENTABLE AREAS equals the
BUILDING RENTABLE AREA for the building.
R/U Ratio The conversion factor that, when applied to USABLE AREA, gives the RENTABLE

AREA of the OFFICE AREA or STORE AREA.
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the match, Net area ratio, Public area ratio,
Space program reflects the contrast ratio,

Whether the floor area and the total area of
Building R / U ratio

Accessibility, Evacuation Route

Space efficiency assessments (ex.)

[Table 11] Space performance assessment items
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