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3.1

3.2

33

T E

3.11

I E% BIM ET L O1ER (Building)
LOD O E&E

3.1.1.1  AIA I2& 5 LOD D EAKRRZ EFHR[FUNDAMENTAL LOD

DEFINITIONS]

3.13
3.14
3.15

3.1.6

B

3.2.1
3.2.2
3.2.21
3222
s

3112 AIAIC K 5&EED LOD DEZ AIA BIM FORUM 2020

3113 MFHEE LOD B
BERE T L ICHER LOD DOREHFEDRET
3.1.21 HI¥IRLOD DEH
3.1.22 HI¥RLOD DiE
3123 #HRoFzéwn - ER
HIFEE LOD RENL—ILDEZR
HEIFEE LOD DERTEHR-R
BIM & 7 /LDYERL
3151 HBEWBOETIMLAE
3152 XA —ZR—X5REICL DEMREOAERLAE
3153 HEXBODHRE
3154 YU TILEYTDBIM ETILOIER
YEBX L 7= BIM E 7 /L D EFH
IZAE 7 BIM E 7 )L DER“Information”
EBHBRERAW-LERIBROMH
BIM ET /L EEET HANT +—~< v b DIERR
EERNA~ R X —DVERL
BIM :##£ Information E AN 7 +—~ v k
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B35 HIFBEERICLHER BIM ET ILOIER

31 HEFEEICLER BIM ETLO/ER (Building)

3.1.1 LOD OE&E

3.1.1.1 AIA 12 & % LOD MEARMETE ZE[FUNDAMENTAL LOD DEFINITIONS]

BIM €7 /v® LOD SRET 5124720, £9 LOD OEFREZMRT H, 7 A U WELEFH
2 (LLF AIA) @ BIM FORUM 2021 Level of Development Specification] [501iZ& %

LOD DiEF & = OMIRZFHER L7-,

LOD [ &F&X BN

100 | The Model Element may be graphically ETILERIE. P VRILLZOMO—KIYR
represented in the Model with a symbol or KREAVWCETANTY 774 HILIZKRE
other generic representation, but does not INBZENHY £9H. LOD200 DEH%
satisfy the requirements for LOD 200. WL TWEHA, ETLERICEHES SIE
Information related to the Model Element B BV FA74—bHImYDOIR,

(i.e. cost per square foot, tonnage of HVAC, HVAC O k> ) &, BOETILEHRA
etc.) can be derived from other Model LB ENTE D,

Elements. BIMForum D ###R : LOD100 % 3 | BT 1Y
BIMForum Interpretation: LOD 100 KETIEBWL, fle LT, OETLESR
elements are not geometric representations. | (CHMT & NERP. IV R—% v F DFEE
Examples are information attached to other TRY T URILTH BN, ZTDKR. YA
model elements or symbols showing the X, ERMEBEEZRTHDTIERL,
existence of a component but not its shape, | LOD100 EEA B 6N 2 ERIF. METH
size, or precise location. Any information B EERBITNILEY EE A,

derived from LOD 100 elements must be

considered approximate.

200 | The Model Element is graphically ETLVEZRIE. BEOKE. 1 X, K,
represented within the Model as a generic fIE. AAEFE OB RT L, 7
system, object, or assembly with T b, FRETEYTVELT, ETLAR
approximate quantities, size, shape, TOZ774DNIKRRINET, /7745
location, and orientation. Non-graphic LWTHRWEBRLETLVERICHMITSZ LD
information may also be attached to the TZ %,

Model Element. BIMForum Df#fR : 2 LOD Tld, E&R I
BIMForum interpretation: At this LOD —BH R T L —RFILE—TH D, TNb
elements are generic placeholders. They may | I, ZMLoAFRT AV R—*> b & L TR
be recognizable as the components they TE3h2bLNELAL, AX—XFHD
represent, or they may be volumes for space | DK ) 2 —Lhdb LNEFHEA, LOD200 D
reservation. Any information derived from EZNoBOoNIERIE. BBLZ0b0L
LOD 200 elements must be considered EZRIFULR SR,

approximate.

300 | The Model Element is graphically ETLERIE. BE. Y14 X Bk 1B
represented within the Model as a specific MEREDET, HEDV AT L, A7V
system, object or assembly in terms of Jb. TEVYTUVELTETILANTY 774
quantity, size, shape, location, and ANICRBINES, 7774 v 7BRD
orientation. Non-graphic information may ETLVERIIFMITEZ LN TE S,
also be attached to the Model Element. BIMForum D#ER @ BREtS N/ EHRDHE,
BIMForum interpretation: The quantity, YA X R B, ME I, SERPTED
size, shape, location, and orientation of the MEH LR EDHEHREREZSHBT A LR
element as designed can be measured , ETAUDSEEANET 2 ENTES,
directly from the model without referringto | 7B =7 FOREAAERS N, BEHIZ /A
non-modeled information such as notes or PV bPORKICH L TEREICEEINTWL
dimension call-outs. The project origin is %o
defined and the
element is located accurately with respect to
the project origin.

350 | The Model Element is graphically ETLERIE, HE. Y1 X Bk TE.
represented within the Model as a specific HE, OERATFLEDA VY Z—T 2 —
system, object, or assembly in terms of ABREDRT, FEDV AT L, 7V x0
quantity, size, shape, location, orientation, b, FRETEYTUVELTETIARNTY S
and interfaces with other building systems. ZAHNIKRBEBEINTWEST, F7714HL
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Non-graphic information may also be
attached to the Model Element.

BIMForum interpretation. Parts necessary
for coordination of the element with nearby
or attached elements are modeled. These
parts will include such items as supports and
connections. The quantity, size, shape,
location, and orientation of the element as
designed can be measured directly from the
model without referring to non-modeled
information such as notes or dimension call-
outs.

THWERDETLERISRHT A EHT
=5,

BIMForum DfER : EZR & AE L I HED
BRLABRST LH-DICHELEENETIVE
ENb, TNSHDOE@ICIE. YR— bR
REDBEENEEND, HEFSINE-BERZOK
. TAX, IR LB, BLUHAEIIL, E
DeTEOWREE LA EDEETILIER%E
BBTEI B, EFALSEENEST S
ZENTES,

400

The Model Element is graphically
represented within the Model as a specific
system, object or assembly in terms of size,
shape, location, quantity, and orientation
with detailing, fabrication, assembly, and
installation information. Non-graphic
information may also be attached to the
Model Element.

BIMForum interpretation. An LOD 400
element is modeled at sufficient detail and
accuracy for fabrication of the represented
component. The quantity, size, shape,
location, and orientation of the element as
designed can be measured directly from the
model without referring to non-modeled
information such as notes or dimension call-

outs.

ETILEEE. AR, BIR LB, BE.
MEREDET, HEDY AT L, 7V
b, TEVTUELTETILRNTY S 74
HIICERIB I, FHl. 2hs, AT, &
BOEEIRZONTWS, 574 HILT
BWERLETLERICHIT DN TE
60

BIMForum DfZFR : LOD 400 DEZE L. FRIR
ENfcavR—%>v bOEEDLOIT DR
HMeBETCETILMbENTWS, RitEh
ImEZnE, Y4 X, IR, B, BLUA
MAiF. XEPCTEI—LT I M REDIEET
MEENT-BERESBIT D <, BT
HPOBEENETSZIENTE S,

Example — Light Fixture: B35 5.

> 100 ; cost/sf attached to floor slabs(fk A 7 7IZHLY T vz =2 A 1)
> 200 ; light fixture, generic/approximate size/shape/location(FREA#S 2. — %1y

72138 KDY A XTARIETT)

> 300 ; Design specified 2x4 troffer, specific size/shape/location(7 %1 > 5 7E
O 2x4 troffer, F¢iE D YA ZANEARIGHT)

» 350 ; Actual model, Lightolier DPA2G12L.S232, specific
size/shape/location(34#)€ 7 /L, Lightolier DPA2G12L.S232, $FEDH A X/

TEARIBEET)

» 400; As 350, plus special mounting details, as in a decorative soffit(350 & [r]
BRIZ, 272 Y 7 4 RO X ORI AT OFEMZ N2 726 D, )




3.1.1.2 AIA IC L 2 &EXIED LOD DEFE
AIA BIM FORUM 2020
(1) Domestic Water Piping
» Piping, valves, and specialties associated with domestic water
distribution located within, under, or closely associated with a structure.
Includes circulating pumps.
» Water service from the structure to the utility water service line.

100 Diagrammatic or schematic model elements;

conceptual and/or schematic flow diagrams;

design performance parameters as defined in the BXP to
be

associated with model elements as non-graphic
information.

200 Schematic layout with approximate size, shape, and
location of

mains and risers;

shaft requirements modeled;

KEETAY—DEBLZDOY A X R B RIEEEL A
77k
P 7 P ERDET ML,

300 Modeled as design-specified size, shape, spacing, and
location

of pipe, valves, fittings, and insulation for risers, mains, and
branches;

approximate allowances for spacing and clearances
required

for all specified hangers, supports, vibration and seismic
control

that are to be utilized in the layout of all risers, mains, and
branches;

access/code clearance requirements modeled.

FtEoH AR R BB (LBEZET M ELLEHD,
FAY— AV TIVFORAT NVT T4 9T 4>
7. MEMOYA X R FR EET YA LEET L,

BEINLTRTONYH— $8— b, E8S L CHETHEIC
MELRRERE VT IV RAOEELZDHFRE
BESNETRTONYH— 58— b, EHS L CHETED
T-OICRERERE 7Y T 5 RO

TRTCDFTAY =, 44> TI73VFOLAT 7 MIERSN
3. EBESNENAYH—, BR— b RES L OHENEICHE
KERE 7T 5 ADHEE,

I,

TovZ2/A—KF7UT7 5 REHDET IV
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350

Modeled as actual construction elements;

Actual size, shape, spacing, and location/connections of
pipe,

valves, fittings, and insulation for risers, mains, and
branches;

Actual size, shape, spacing, and clearances required for all
hangers, supports, vibration and seismic control that are
utilized in the layout of all risers, mains, and branches;
Actual floor and wall penetration elements modeled.
actual access/code clearance requirements modeled.

ERORBRKERE LTETIMEENIH D,

EROY A X, AR, R, /A T OB/,

FAY— AV TIVFORAT NVT T4 9T 4>
7. MAMORBROY A X R BB, (1B, k.
FTRTCONYH—, $R— b, RKE - ESRICHELREROY
AR, AR BB, 2VT 7R

N A= BR— b RE - ERRICHEREROY A X B
R, kg, 2VT7 7R,

TRTDTAY =, XA > BLVTIFOLAT 7 MIER
ENDTRTDONYH—, PR— b, KBS L OHESEICLE
BREBEOY A X, IR BfE. BLO07UVTI VR,
EEICETILENLREEOERESR,

EROT I/ ER/T=F I U T 7 RBHEET IV,

400

See D2010.10

Facility Potable-Water Storage Tanks

Includes: Tanks for storage of potable water serving a facility and
located within, on, under, or closely associated with a structure.
Associated Masterformat Sections: 22 12 00

Supplementary components added to the model required for
fabrication and field installation

(2) Sanitary Sewerage Piping

» Sanitary waste and vent piping system within and under structures.

»  Sanitary piping from the structure to the utility sanitary sewer.

and
slope of pipe, valves, fittings, and insulation for risers,

mains,

100 See D20.
200 Schematic layout with approximate size, shape, and
location of
mains and risers; shaft requirements modeled;
KELTAY—DEBLZOY 14X B, AIBEZ RLI-ERKL
AT 7 bk,
300 Modeled as design-specified size, shape, spacing, location, K

and branches;
Approximate allowances for spacing and clearances

all specified hangers, supports, vibration and seismic
control
that are to be utilized in the layout of all risers, mains, and

required for

branches;
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access/code clearance requirements modeled

FtLob A2 R MR MEZETLLEHD,
TAY = A TIVTFORAT NVT T4 9T 4>
7. RS OT AR R BR. MBEET YAV LEET L,

BEINF-ITRTONYH— YR— b REE L OHENEIC
PDELZEREIUT SV ADEE L ZDHFRE
BESNTITRTONYH—, YiR— b+, REFBLOHERERD
T-HICRERERE 7Y T T RO

TRTCDFTAY = XAV TI730FDOLAT I MMERSN
5. BESNINAVH— YiR— b, REB L OHWENRICHE
BREARE 7Y 75 v ZDBEE,

D,

TovZ/A—K7UT 5 REHDET IV

350

Modeled as actual construction elements;

Actual size, shape, spacing, location, connections, and
slope of

pipe, valves, fittings, and insulation for risers, mains, and
branches;

Actual size, shape, spacing, and clearances required for all
hangers, supports, vibration and seismic control that are
utilized

in the layout of all risers, mains, and branches;

Actual floor and wall penetration elements modeled.
Actual access/code clearance requirements modeled
EEROBZRERELTETMEEINEZDH D,

REOYA X, FIR, R, (B, 5. B,

TAY— XAV TIVFONRAT NLT T49T 4>
7. MEMORBEOY A4 X IR BR. B, B @
HILEB,

IRTONYH— R— b, KB, HWEICHELREDOY A
R, TR BB, 2V T IR

Ny A= YR— b KE, HWEFRICVDEGEBEOY A X, B
R Bfg. 27U T7 7R,

TRTCDITAY = AV BLOTITVFOLAT T MER
INZITRTCONYH—, YR— b, REH L CHESIEICLHE
BREBOY A X, R BR. BLUPIUT VR,
EBRICET ML S MR EBEOEBRER,

REOT I ELR/A—FI VT 7 ABHEET I

400

See D2010.10

Facility Potable-Water Storage Tanks

Includes: Tanks for storage of potable water serving a facility and
located within, on, under, or closely associated with a structure.
Associated Masterformat Sections: 22 12 00

Supplementary components added to the model required for
fabrication and field installation




(3)

Stormwater Drainage Piping

» Storm drainage piping system within, under, or closely associated with a

structure. Includes storm drains for areas closely associated with a

structure such as courtyards, plazas, and loading dock areas.

» Storm drainage piping from the structure to the utility storm drain

100

See D20.

Diagrammatic or schematic model elements;

conceptual and/or schematic layout/flow diagram;

design performance parameters as defined in the BXP to be
associated with model elements as non-graphic information.

M E 72 RN R ETILES,

BESNE L/ FIEEENRL AT Y b/ 70—
FETZ7 74y 0BERELTETIERICEEDIFS>NS BXP
TERSNHEHERE/ ST X — &,

200

Schematic layout with approximate size, shape, and
location of mains and risers;
shaft requirements modeled;

RKELIAYT—DEBLZOY A X, IR, LBZRLE
BELAT 7 b, v 7 FEEDOETILEL,

300

Modeled as design-specified size, shape, spacing,
location, and slope of pipe, valves, fittings, and
insulation for risers, mains, and branches;

approximate allowances for spacing and clearances
required for all specified hangers, supports, vibration
and seismic control that are to be utilized in the layout
of all risers, mains, and branches;

access/code clearance requirements modeled.
REFTCEREI NV A X, K. BB B, BE. /N
7. WF AV -—OMBMOEEEETALLLE LT,
TAY— XAV TIVFONAT NLT T4 vT4
YU WM O A X R BRR. (IE. BREREHMIR
ELTET ML,

REFEMMEE LY A X, R, EfR. LB, BR. 749
— AV TIVFO

BESNTARTDONY A= K-, &, MEDLD
ICHELREREI VT 7V ADEE LT OHAE
BESNITRNTDONYH—, PR— b RS L CHEN
KODICHELRRERE Y VT 7 2OBE,
FTRCDITA Y~ A4V BLOTIVFOLATT RIS
FEREND, BESNEZTRTONYH—, PR— b, IKE
BLUHBGIEICOELBRE Y VT 7 v AOBE,

i,

TORR/A-—F I VT IV REZHDET L

350

Modeled as actual size, shape, spacing, location,
connections, and slope of pipe, valves, fittings, and
insulation for risers, mains, and branches;

actual size and shape, spacing, and clearances required
for all hangers, supports, vibration and seismic control
that are utilized in the layout of all risers, mains, and
branches;

Actual access/code clearance requirements modeled.
actual floor and wall penetration elements modeled.
ROV A R R MR, LEZETIELEDD,
AT RNVT . T4y TAvT BB ORBROY A X,
AR, ke, (LB, Bk, Dtz

FAY = A BLUTIVFDRHOD
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EBEDOY A XERIR, BB, BLUOUTICHERIYT SV
ZS
TRCOTAY—DEREBICERINIZTNTONVH— H
R— b, RS LUOCHENEICHELEERDOY 1 X EFIR,
Bks. 2U77>2R,

FTRTCDIAY =, A A> BLUVTIFDOLAT T MC
MABINZITRTONYH— ¥R— b REH L THES
EICHELEBEOY A X, BIR, M. L7V 77>
Xo

EBEDT /R /A—RIUT SV RBHEODET L,
EEOKRLEOEBIHBOERE ET /UL,

400 See D2030.10 \
Includes: Drainage pumps, and sump pumps that are J
part of stormwater drainage system.
Supplementary components added to the model required for
fabrication and field installation ‘\
N l
v ‘
(4) Elevators
» Passenger and freight elevators of all types, including cars, enclosures,
controls, safety equipment, hoist way equipment, and elevator
machinery. Includes associated metal fabrications including pit ladders.
100 | See D10

Schematic model elements that are not distinguishable by type

or material.
Component sizes and locations still flexible.

BA TPEMICL > TEBESNAWERWRETILER,
BAT B ENTEE A,
MREOKRESPUBIIERATT,
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200

See D1010

Generic representation of the system envelope, including
critical path of travel zones.

300

Specific system elements modeled by type, including all path of
travel zones.

Pits and/or control rooms and associated equipment to be
modeled if applicable.

Major structural support elements modeled.

Connections to mechanical or electrical services.

350

Sizing adjusted to the actual manufacturer specifications.
Guiding tracks/rails
Service/access zones
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400

All connections, supports, framing, and other supplementary
components.




(5) Facility Potable-Water Storage Tanks
» Tanks for storage of potable water serving a facility and located within,

on, under, or closely associated with a structure.

100 See D20

200 Schematic layout with approximate size, shape, and
location of
tank(s);

300 Modeled as design-specified size, shape, spacing,
and location

of tank(s);

access/code clearance requirements and
approximate allowances for spacing and clearances
required for all specified anchors, supports,
vibration and seismic control that are utilized in the
layout of tanks(s) are modeled or accommodated
by model checking software;

ZyoDLAT T MIFMBING, BESNET
RTOT7>Hh—, YR— b, REE L OHENER
ICHEBRT 7R /A—FI7UT 7V A0BEHE &
U eE o U7 7 2AOMEHREIZ. TETLTF
Ty VT b T TCETIMEERIERIEENT
WEJ,

350 Modeled as actual construction elements size and
shape,

spacing, and location/connections of tank(s)

actual access/code clearance requirements and \

actual size and shape, spacing, and clearances ‘

required for all specified

anchors, supports, vibration and seismic control
that are utilized in the layout of tanks(s) are
modeled or accommodated by model checking
software.

400 Supplementary components added to the model
required for
fabrication and field installation.
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(6) Heating, Ventilation, and Air Conditioning(Heat Generation, Central Cooling,

Evaporative Air-Cooling)

Schematic layout with approximate size, shape,
and location of element(s);
shaft requirements modeled;

» Ballers, furnaces, solar, geothermal, and biomass heat generation, fuel
fired heaters, and heat exchangers.

» Fuelfired boilers and generators for hot water and steam systems.
Includes breechings, chimneys, and stacks.

»  Electric boilers and generators for hot water and steam systems.

» Equipment to remove oxygen and other dissolved gases in boiler feed.

» Fuel-fired and electric furnaces. Includes: Equipment powered by solar
energy.

» Fuel-fired radiant and unit heaters.

» Equipment used to transfer heat from one medium to another.

» Refrigerant compressors, condensers, packaged compressor and
condenser units, water chillers, and cooling towers.

» Various type of compressors used in refrigeration process.

» Condensing units used to reject heat from the refrigeration process.

» Compressor in combination with condensing units used to reject heat
from the refrigeration process.

» Various types of chillers used for building space cooling. Includes:
Factory- and field-fabricated cooling towers and liquid coolers. Including
piping and specialties; chemical water treatment; vibration and seismic
controls; and integral controls not a part of the condenser water
distribution systems.

» Equipment used to reject heat from the refrigeration process by
evaporation.

100 See D30
Diagrammatic or schematic model elements;
conceptual and/or schematic layout/flow
diagram;

200 | See D3020
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300

Modeled as design-specified size, shape,
spacing, and location of equipment;
approximate allowances for spacing and
clearances required for all specified anchors,
supports, vibration and seismic control that are
utilized in the layout of equipment;
access/code clearance requirements modeled.

2 DLAT Y MIFBING, BESN
I RTOT v h—, BR—bF REIBLO
WENEICHELRT7X/aA— R U075
ADBEHEBELUBEBE T YT 7 AOBMERF
RMEF., ETNF v IV 7 b7 TET
ML EIERISENTWETS,

350

Modeled as actual size, shape, spacing, and
location/connections of equipment, actual size,
shape, spacing, and clearances required for all
specified anchors, supports, vibration and
seismic control that are utilized in the layout of
equipment.

actual access/code clearance requirements
modeled.
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400

Supplementary components added to the
model required for fabrication and field
installation.

(7) Electrical (Packaged Generator Assemblies, Electrical Service Entrance)

» Generator, frequency changers, and rotary converters and uninterruptible

power units.

» Meters, substations, transformers, switchgear, switchboards, and

protective devices where electrical power enters structure.

100

See D50

Diagrammatic or schematic model elements;
conceptual and/or schematic layout

200

See D5010
Schematic layout with approximate size, shape,
and location of equipment(s);

300

Modeled as design-specified size, shape, spacing,
and location of equipment and associated
components;

approximate allowances for spacing and
clearances required for all specified supports and
seismic control;

access/code clearance requirements modeled.
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350

Modeled as actual size, shape, spacing, and
location of equipment and associated
components.

actual size, shape, spacing, and location for
supports and seismic control;

actual size, shape, and location/connections of
equipment and support structure/pads.

actual access/code clearance requirements
modeled.

400

Supplementary components added to the model
required for fabrication and field installation.
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L(t,u) = o L f () H;=1R(uj) S
R(t) = [ f(t) dt ®)

R(t): Reliability function

( f(t) : probability density function)
A(t): failure rate

Weibull distribution :
m/t m-1 t m
=30 =)}
! n\n P n
(t>0,m>0,n>0)

(m : shape parameter)
7 : scale parameter

Normal distribution :

1 (t—- u)z}
t) = expy—
f@®) g P { g2
Lognormal distribution :
1 (Int — p)? }
t) = expy—
f@®) ot p{ o2
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4.1.1.2 Kaplan-Meier /%
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R(t) =TT, (1 - ZI—‘l) 4)

Ny =N;y —di—g —uj (5)

N;: Number of remaining units immediately before t;
t; : Individual failure and ascending order
at the time of termination
u;: Censored number at ¢; — t;_4
d;: Number of failures at t;
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