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Abstract: Considering the drawbacks of inconsistent building information modeling (BIM) methods and non-standard
information in rail transit engineering, it is difficult to effectively and uniformly use BIM model data. Therefore, the Industry
Foundation Classes (IFC)-based BIM component standard library for rail transit engineering was studied. First, the component
types, IFC expression of component information, and IFC-based extensibility mechanisms were studied according to the
expression requirements of rail transit engineering components. Second, the technology framework of the BIM component
standard library for rail transit engineering was proposed, including basic, technical, application, and user layers. Third, the
classification and code method in the national standard was used to define the classification and code of these BIM components,
and a component information template was proposed to define the component properties and their resource links. Finally,
encryption and decryption methods for the BIM component model were applied to ensure the security of the BIM model data.
The results showed that the proposed unified BIM component library enabled project participants to use standardized BIM
component models to create a project model for rail transit engineering, ensuring the standardization of BIM models.

Wi HE: 2023-09-05  {&[E1HER: 2023-12-21
E—1E&: BN, B, &8, 5RIRGH, TENFREZBIME EEMEAHRE, baiminggang@shenzhenmc.com
E®WME: FEMNH S BEBHFR AT E (2020-K-136), FEHMHEZBNHSRAE S TTIRBM(CAMET-KY-2022122)
SRR RN, AR, #HEE, . BT IFC MHIE RIS BIM M4t FER5[J]. &mRiE, 2024, 37(2); 23-28.
BAI Minggang, ZHOU Gang, LAI Huahui, et al. IFC-based BIM component standard library for rail transit engineering[J].
Urban rapid rail transit, 2024, 37(2): 23-28.

URBAN RAPID RAIL TRANSIT 23



ETHIRBIZE - F 37 F 28 2024 F 4 B

Keywords: rail transit engineering; component library; building information modeling (BIM); industry foundation classes (IFC)

R 2022 R, P EIKEIX I 55 AN TTT
ST UEASEIE B L, KL 10 287.45 km, £E5E
it F1 8 BERR R 2R % MK 6 675.57 kMo A8 Ryl iy 15
(LR B, BB A I H W T Ak R
W K, WE T2k, A TRUESTH Bl v,
SN R R RN, T OB AT I H i 2k
F RN s, Tl & A AL . 1
K, FEMIDRIBUR SR PP, A A5 A (building
information modeling, BIM)HiA ) V2 W H THE AL
TH AU, AR 2 P A AR BIM BT g4 it
PR R B SR, 5 507 B3 BIM B (¥ )5
AT, B BCRAG—P), HE ) BIM RALE S
B VRIS BYEAE RS IR ERRE R, 7
FHOMUEN ELLG — 1 ] BIM B, [ T BIM
INAZETIUEAIRIEN

R TREIH AR B Ic. K2 E {5
R A AR ), Sl BIM R PR AT LA R

A HAE TR, PR, ik BIM AR
R A AR . R, A B X IE AT
7 KA AR UEAL . S HUG ) BIM M PEARUEE . %
& BIM il P, A ST 9TAE T Tl AR (industry
foundation classes, IFC){FLIEASIH BIM #FFbRHERE

1 [EN45h BIM #E)%E5Hr

HFETE BIM B, A OG22 5 B AN R T
FRITY (R ORISR, W T AH DG BIM AR R
JREEFPEH T A MR S SR TR, KT
Revit PAFGNT A RARUER A o 2 4 ORI
BEUC R IR R SE TR, T
Bentley V& “IRIt R, RSB IES AR,
K T A5 OV A 2 S R I 2 K
AHOGRENC A A BT 2EK, Nt 0 1Y) BIML A
BB EAAE B RS R, [ A AME S LA AR A
] iR T BIM MPRRE, JEE N AR SBR i H
DAL TRET0 H &S A8, AHDCAS LR 1 s .

F 1 EMAS BIM HHFERR
Table 1 Local and international BIM object library

AR B %

NBS National BIM Library 3%

ML AP 5 X,
AT 150 EAtE, & 400 ANSuhk, k1.1 7 S AHME, A
4~ NBS BIM Object #7489 % K

Revit, Vectorworks. Bentley.
ArchiCAD, IFC %

BIMobject 7 8422 RE 10 7 /A, ANBESIE 2200 %/ Revit, Allplan, IFC %
o ) 3 T ARYE B ML AE ML S E S 8, H R R R A
i ject Li KA T . Revit. Rhino. ArchiCAD
National Object Library LKA (level of detail, LOD)# 4 % % 24 evit ino. ArchiC
% Jr A Y i% = % BIM e . .
! %fp&?%1XF "’ T E R, &, B’aE, THFER, 4 1.8 ZAMMt Revit, FBX. ArchiCAD
PG &
Qg &M, BB, SHAKRE, X327 5404, Bt .
438 Revit, SketchU
Aot ' Y % LOD 100 ~ LOD 500 evit, Sketehlp
BRI i BT ZBA P Fo Revit 2-4F 69 A 2E/4 0k BIM =#I4F% 4 F-F4  Revit

T3 [ Y 4 BIM AP A 4347 B BE BIM
R PEAL S 1) BIM AR =, I n] LS HREANTA]
&R BIM AR B, (5 H R4 A7 AE 28 ) 0 ],
LHT B BIM A4 PR 2 B0 R — sl Lk A, 1
A= i e X = 38 P RN O, AR ARG
2 F IR RWTFTAE T TFC (1) BIM F#R e 12, (E 4
BRI o geAh, HHTH BIM MIPEPE 2 M
POERAII, T A2 30 45 7 UL Al 162 it AT A X ke
Z, AN SR PUE AT U AR 22 Tk ) BIM EEAR T K

2 T IFC 19 BIM KPR EmFse
Jo A BIM FPRPE 3B A TE, 2 S8 R TFC

24 URBAN RAPID RAIL TRANSIT

PSS FUEASIE BIM AR HE R, AR S 20 il
TREEENDEE 5, K IFC b BE TR 1F B e I B
WL 5205, SEIL BIM A AR /R B A0l TR R
BRI S5 e 5 AR
2.1 BIM 4 trEEEEE KD

FEEH A% 5 1H, BUBASIE AT A 4
FE M S R TR, B X R S Pk TR
A, Hur, BN EZRA] Revit. Bentley 25461 4l
TEATIE BIM FEAY , A R40E BIM K4 AR vk 128 1) 38 I 1
AR B ARE IRC 1 W EIEIERE, WF9T BIM
PR B At S ik ik R TRC bruEAE ki
it R ikA% 2, ANMUH AL Revit. Bentley 2544 (4



EF IFC #9518 X8 BIM F1E#n B EE S

s AR AT TFC FRvER) BIM BUBEAIE . HR5
buildingSMART E¢HZE 0, HETH Revit. ArchiCAD-
Tekla Structures 2522 43 FF TIFC el (1) S T,
eV XISy 5 1H, BUEAE TR A E, %R
ANE T8k, LRI 25 5 EHEACE
T2 BIM B A5 28 H AT Sis B g 4, B
CUAL MR, ACLUEE B TR A S, A
EASIE TRERF AT N 25, DAL A0l T A%
BBt e A 44 IR e U TR R . S
Bl SR b A O T 290030 A0 it 1 9% 43 28 5 A0S ) (GB/T
37486—2019) {1140 53, 5 B AT Rl o0 b 2R K
A K EHK. BaBRERS. WiNEER&

HFIRCHY £ %BIM
mMHg e | = | Hfhe
|

820 2R,

TERG PR T, #4558 BIM MyPERRAEZERT, R4
BIM R EE (5 B SR, RS R BE  BRR AR, LA
Uk BIM M PEARUEZE A o & TR B3 A AN
(1) BIM A6 BIM M8, 5:th TIFC % ag =X,
I B4R 2 BIM RMFEARHERE, 280 il id (1) BIM A4
BN JEA A 48 TFC B fFAT, BIM FIPERRTEEAR
PR IE AW TR & Lo HA7 6l BIM MR, 4
IFC FaHfESC T LA R B AR B Btsb i, 28]
RARGRIE, A2 Bd5EE . H v A BIM 4 £FprifE
JFE R4 BIM MR, 5N BIM K AF 5 TR AL
. FARMEER R 1 FR.

|
|
|
JEFIFCHY Bentley Arch]CAD
|
I
|

BIMAA
YRR A

1 BUEASHE BIM I PFFRIEE 5 R

Figure 1

2.2 BIM # R e SRESS

WP 1 1 BIM R P bRME PR B RR,
% BIM PR AP | H
S H R TR, B, DR A
0 BIM AR, SCRANESR AT 4 AN
o W 2 k.

D) RS FEGR S BIM B S |
[RIPE TFC MRS . B IFC BUBERAL, % |
HRIE BIM PP AR S TR |
Fl, 5 PR BB R T I 2
—JF A, FIAL bl IFC ARV BOD Bl (AR |

|
|
|
|
|
|

W H E

N BE kb R

DA B JR IR AL A B Al A

2) HIARSCHE)Z : TFC M B HAh A B3
&4 BIM Wbt f5
BN A o T A5 B R BB, AR 2 2.1 T
PRAE R, VR A B KPR A B
PR A= N AR E B ETTY iode NI AR U R A SN
SRR

WH5 Sz BIM H4 1

DUl

Management process of the BIM component standard library for rail transit engineering

‘Iﬁ‘u—iﬁfﬁ e ‘JJuItt?“ ?f?’:%&‘ ,,,,,, ‘

FEF bR B ICAYBIMAELI 3
BT A TR 2% | BIM B A5
_______________________ 9

[AIC RS HtkIa vk Fa it Fafkekt IFCHLH

A A % VLR s
Kok 4ty TR Hatk e 8) Fa s

it A5 hifih e )

B RS TR BIMA i

1 worecre {7

f4% | ﬁ*?‘ﬂﬂl IFC
qN;(QM ...... s

—_—— e — o — ———— — — — —— —a

K2 BUEACHE BIM R bR R B A HESE

ﬁ IFCHEATE ﬁ
/ V2

Figure 2 Overall framework of the BIM component standard library

for rail transit engineering

URBAN RAPID RAIL TRANSIT = 25



ETHIRBIZE - F 37 F 28 2024 F 4 B

3) M) FUBEASE T4 S5 7l H
BIM R FRE R AR AEL R AL AR5, i I8 Do e A%
HEBNHE TG —hrUE 0 W R G ASE, 611 T i TR vk 6
HERERERL . il T AR, P B AR e

4) P E: g, Wik M. W . mEsk
AT ATERZRU AT N AL B AT BIM A FARIERE .
2.3 BIM MHEERY IFC FRix D

ORUFFEAC I TR % Lk BIM M BEAS AR Ry
PERREE A RAAAEFIALE . 36T IFC #37EWF BIM
PR S R MR IA e JR B 1 e 2k
1Ty FeAitit o
231 MHRAEB IFC Rk

IFC FRAEM 7 2RI 26 5 T & b S fAony
%, ORI TFC ARUERR Ay TFC4.3.1.00%), I, s¢
A (Entities) 3t 876 />, J& I (Property Sets)3t 640 4~

Y (Types) Ik 436 4>, HEA T L B TRES £l
P IFC BTG Ko X TR E L TFC R RR, —
R AR EE S 4R (IfcBuildingElementProxy) & 1A . {H#L
EAZ I TR KEM Bt s, Fik— P
BT IFC BRIy e k.
232 MHRIERIFC Rk

BIM H A ] AR BT L, 4546 TFC Ak
TG B ZRIE vk, TFC brviER I8 )2 @ X T L
il 3Rt AR AR, B YRS AR P (Resource) o
ST, MR BTE AT TR B 55 1 5 7 5K, 78 BIM
CARER AN HEE R B N (e SN R TP DR =S Sl !
PrEF R RRER. MEMEE . BYAE RS, W
3. W Tt v e KR B e s VS
B aliE 3 B JE A S IfcPropertySet 3215, K]
“IEYELIR-BIE AR T e L.

Jm T Jm ARG E HAFR SR AR
Property Property IfcRelDefines Basic info. Name 1D Owner history
IfcPropertySingle ByProperties - IfcGloballyUniq .
Value IfcPropertySet = weld IfcOwnerHistory
[ I I |
R R LELES 23 AL
Material Material Element Placement
IfcMaterial [— IfcMaterialSelect TFoRelAssociates IfcElement Contamedin IfcObjectPlacement
Material SpatialStructure
R RIX R AR XF JUSMIL R 5 TR S L
Connection / System / Reference:-+++- Relation Representation Curve / Surface model / Solid model----+
IfoRel IfcProductRepre
cRel... i I 2D / IfcSurfaceModel
IfcGroup/IfcExtenalReference- -+ — IfcRelationship sentation IfcProductRepresentation B / el
IfcSolidModel------

K3 BIM MPERRHE I b Se s I BN 73 RN T

Figure 3 Classification and expression of the entity information resource in the BIM component standard library

24 HERBEAHEER IFC i REE

PO AS I TR B R & I B A Bt e %, 1
IFC A Fi 391 32 SEET R 0 TR, A0 117 Bl 1t 25
Jr IR L. TRC AR TFC4.1 FRAS T
I 17 S0 it 152t U, AE TFCA.1 A v
IfcAlignment SEAK, H T-Hk Ze PE LAl ¥ it T 1)
AT B AE IFC42 JA, $4)n7T IfcBridge
IfcBridgepart K7W 2RI G50 73, SHUFHSCRF T IFC
FRUESTHRAE TRERIZRIE; TRCA.3 fRABE— P4 7e 58 3%
FTFERBERIFRIE, Bt Rail Domain. Road Domain
LA, Horfr, Rail Domain %45 IfcRail, IfcRailway
IfcRailwayPart. IfcTrackElement 524k, 1Ak, A

26  URBAN RAPID RAIL TRANSIT

SEFISE T IR AR OB TRE S A AT ) TFC
FIETTE e i PUEASHE TR it 1 #5117 TFC
Fik, WIHE IFC ArAERIHESE B e &5l it e £ S AR

A PRAIE TFC FrAES ) (AR E TR, WIAE TFC4.3 ARife
ff) Rail Domain S04 Fe B P IE A8 30 TR ) %
MV Bt e %, T AR I F ) b U T
Bl £ o LABUE IR T A, A SCR B i
5E XN TfcTrackBoard SEARCH I8 SEAAR), 1E 4 T2
N A2 TfcTrackElement SEAK . 1 JGHEA T8 5 X,
@ Ifc TrackBoard TypeEnum ffiiA AN [7] H L iE Hr 2 7Y,
SRIG AT SEMR E S, W 4 s, Sk ORI
AR A e LR ARG R



EF IFC #9518 X8 BIM F1E#n B EE S

ENTITY IfcTrackBoard

SUBTYPE OF (IfcTrackElement); PredefinedType

OPTIONAL IfcTrackBoardTypeEnum

WHERE

CorrectPredefinedType: NOT(EXISTS(PredefinedType)) OR
(PredefinedType<>  IfcTrackBoardTypeEnum USERDEFINED) OR
((PredefinedType = IfcTrackBoardTypeEnum . USERDEFINED) AND
EXISTS (SELF\IfcObject.ObjectType)); CorrectTypeAssigned:
(SIZEOF(IsTypedBy)

K4 7 JER IfcTrackBoard SRR IA
Figure 4 Expression of the extended IfcTrackBoard entity

3 BIM HhUE et 5

S EHEACIE TR EARR S, St R puE
A0 BIM A FARERE . AR H N R 4 fRHIE BIM 44
PRSI R 2T, T AR TE AT 38 7 2 i
o fie s s JEABEAR 45 1) S
3.1 BIM ¥4 5 E 4L E X

BB AW 2 P MR 5 45, A PRIE BIM A5
BIfEerhs i, et EHNgE— N, N
SR RS bRAE, R A E K AT AT
K BIM 70 Kk R 2K, DIRIEFIEAZE BIM 15
RSB, B RS HAL TR BIM B 7 gl b
A B2

A ST FG BREOSCHR [14] 0 89 1 43 28 D7 W a3k AT 28 AL R
g5, R IFC Zdliils X, P E S e R, M
' EAE TRC A% X1 BIM A ERIR I, REEAR 3 P ik 1)
3 A AR B 0 2t ORAIE S b (R E — L RS
3.2 BIM MR E N R %

L A T A Ik 1T A R R R ) A e, W
NS E I = NS =S U N e s YN E A R VAN
2. £ RS, FUBACHE TR BIM s 24 S it
BIM I 1[55Ik, BIM MEEFRUEEAEAERE . K
A~ AR, TR RIS 4E B sk AT BIM f £
BTN B HE Py 2 RA ST R e %

TE N RGN, ATER KT BIM R4 {5 28 1 DX e
HRBHT I . filhn, fUEERINE . S5k LR
SPIEIA AN SRS B 0 8 4 o A8 ST n &
T B A BIM AR SRR (1) N %  BIM. AL 445
R RS Bk S naskl, RAad @i, A4
BEXT N IR EA T Wi o [N, 76 BIM A AR
HEE HRE SRy, NESERBH P, AT
A AN ) BIM A AR
3.3 BIM M EEEIRERAEE

B4 BIM HAR AR R, DL AS 18 TR 4

A P A 55 T 75 SR IR AL, BIML R 52 i 7k
B EUBCK 2 o 4 fRAIE BIM A (AR UE FE 1) n] RE45
I, AE BIM R PFAREZE PO E T3 (Y BIM R fF:
TR o T B IR A5 S, R e
BT REA T e MR BB BEU B AT T RE A5 55
I TR R R UG 3K O Mt [ SR 56 BIML Arifel'™ )
KRBT R E 3C A7 2 GRS N B 475 B 0 5
SELLAT R BORME A, W 5 P, TR, 8%
ARFMAFARLAI TR, AR AER Ty OB A
M, FEor ORBEA 23R (R A i A i B

AL
PG
o AEE

GFR ST
BIMZifith . HAd iy«

TR Y, Z

TFEBIM

A5

JRTEAR R
et

PErERL EAMZift) . YEraRas -+
— Y e | kR Ve

Bls  HUBACHE TR BIM M PEBIRE EBTR
Figure 5 Information template of the BIM component

model for rail transit engineering
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