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Analysis of Standardized Drawings and Breakdown Structure to
Develop of 3D Object Library for Railway Infrastructure
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Abstract

In BIM design, the construction and use of a library are very important. Since the existing contents can be re-used, the design
can be executed more effectively and efficiently. Unlike the construction, the civil engineering, in particular, the railroad sees an
inappropriate development and standardization of libraries. Thus, this study aims to develop and standardize the 3D object library in
the railroad facility. We first gather and analyze the railroad facility breakdown structure and relevant drawings. We then match the
items of analyzed standard drawings and the breakdown structure items. It was reviewed whether the library was required according
to all items, and if required, it was reviewed what software was proper. Available software were found to be Civil 3D, Revit, etc.
Based on this analysis, we will design the attribute items and specifications of the 3D railroad infrastructure library, as well as
construct the library thereof.
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BIM(building information modeling)2 @49 32+ T3] g7 wFolt) E3 HAZHold s Ri7Hoko]
B2 ol A F710 &8 7heste] 2D7|9 Ao ZAH g3z Bel AABAS] A Al 3D goluely AAZ
5% AT F Qe 716R 2YEY ek 59 BIME 349 paale) 24 & Qe $4L 2EI, E%% 3

wHe ZAZog do] A AR HolHt A4S

Tota Pl vl At (Masood et al., 2014), A7
WA 9 3 1A o] BAIE AR sk sdd 4 9l
(LiJuan and Hanbin, 2014).

7 HelE e QQZepA ]l tig 3A1Y glol By
glo] &5 AA|, AlF, fA#E ol2e A7 e
2 A e gt (Kim et al., 2014). 2holHH

329 AA glo|Belel g TE3lm E%ﬂé}uﬂ Ol—E— 283t
AAE 5 e AAE gt gt o2 9l AA, BIM
grojuge] Apdge BAstn A AR 2 HES 5

dxQlxzet BIM glelEejgle] Aas =23 =4,
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gtojBee|e] BFAA 282 flof 7]1E Dok FAA
AR E EFAA B 59)e] ERAAE 246l A= =l

AT TRAAE Ak AR, delze) 2Ee 3 A
=S BAte] glolHYe R Al&etnat st it 2%
gtk UlA, glolueie]7} 482 AT EoE £ AlA

B AR AZE ]S MAe}
2. BIM zlojlgz{z| JHgt dhsk
2.1 BIM gle]Beje] A7

FreflzZel BIM gtelBele] 75 WEs A <14
9] BIM gloluzz 7% 2 FABL LAIAT
FUjs) BIM golBelele F2 A5Reks oz A 3
Felez glek, F=te] g ~nlE S| o A= Revit, ArchiCAD
59 AZE S A Ysla KBIMS(Korea BIM Standard)
FAL AR doluelel g PEele] LYsn Uk EF

Table 1 Development cases of BIM Library
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KBIMS #E w40 we 223 I3I=S H@Ask
glolHe|g|o] Ao &4-3ta1 it} Autodesk Seek= Revit
MEP, Auto MEP, Revit Structure, Revit Architecture
59 AZEF IS AYat}. CSI Master Format 2004,
CSI OmniClass 1.0, CSI UniFormatll %< ®FA7)
AMG A Del Az hx A zAL AY £ZEY ] 9
B, AEEY 59 A4 IdHE A gt ARARe] Aol &
=9t National BIM Librarye Revit, ArchiCAD,
Vectorworks, Tekla, Bentley 59 &AZEdo|9} 53715
abH, Uniclass £/FAA A4S Adett, L BHAE g3}
AZA HAZDE S A g5t AHEAL 7he| 25 Falf ghe| B
W 8 &4 W8-S AlFect v=re] ARCATE .rfa, .dwg,
dxf, .dgn, .dwf &< XN ALFep, CSI Master
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2.2 @xelZg BIM go|He e F+& whk

AxQlzel BIM gtelBejg]e] 5 waF A% 2 98l =
2 BIM & AR/t AR 2 WS AAsch 23]d AA
1599 MRS Uidez st

BIM zlolEgfz] ol
AxEd, Az, w9t A7), A3 o2 Yepth Arwge)
735 Etdol HallA glol grelBae A2 Al E8rbsAol
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=3 golBE]e LOD(level of detail) & ol FF7HA]
e Aoy Yt uvle Fesitt LOD7F Ui AAg
ol AFARQ A A ge] dX|okA] edol ARgsHA] X
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o]& A 74 ¢ F7} Rdd o] Bol BT 247} it
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3. BIM 2jo|E2{2| F5 Yol 43

3.1 A=z} AdE I FFAA 4

] AEitof Al E| Uit ERAAle HrAldde] e
A EFA7A (physical breakdown structure, PBS)7}
At PBSE AlAUEF(Level 1), AASEF(Level 2),
AT (Level 3), AAAER(Level 4) T 4719 #d=
Tl dow 7 EFAA Hs dEo] did Ao 3

ol 7]§iE o] itk A tERlE wut, Ak, A5, A9,
B Als, AR, 84 T 871e] tiiERTE slom 44749

TER, 18719 &%/, 686719 AlERF o= 7%
Utt. dlE o] AR =8HA) S EF(AA), ZFAB),

HY(AC) T2 IR, EF(AA)S EFAR(AAD),
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Fig. 1 Example of PBS

WEAN(AA2), Wl5AH](AA3) o2 ERET. EFAY]
(AA1)+= A ZETFIHAALOD), AETIHAALO2) o2 &5/
s e AN S Al AS] S Zol Alg7IHE
GAshe A 1tel &3t = o7t 7= et
TEWEFANE 27 adeE AR 21292 A138 gl
upet AdFAE] A @Al A LA E s FHY deuFE
F30817] g A4 B EFA Al (construction information
breakdown structure, CIBS)E& #xstal Stk 7AAE
ERAAE A=, 33§91, 3%, Ad T e diEFE
TEEH, LS o] A1, 2, AR R FEET A E
EFolME ZEAAE(F12100), Ew(F15200), BxHYE
(F16200) & A=A AE] T ERAA S vlastsls o
H WA Felge] AAE BRI ST Fe Rl
AEERHE12100), EFAH(E02000), H=rl4A1 A9
(E12300), F=SHIAAER-9(E12400) 522 EFEoH,

Facility Element Work

F E W
E12100 Railway, Roadbed ~ W3300 Railway work

E02000 Earthwork element ' W2100 Earthwork
F12100 Railway Facility W3135 drain

E12300 Railroad drainage . .
W3150 drainage plumbing

E12400 Railroad safety facility W3371 Train safety facility

E13635 Bridge drainage
F15200 Railway Bridge
E13625 Bridge handrail

W Bridge drainage work
W2441 Bridge handrail

E14000 Tunnel element W3500 Tunnel work

F16200 Railway Tunnel
E14400 Tunnel attached elerW3542 Tunnel drainage work

Fig. 2 Example of CIBS
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Level 1 Level 2 Level 3 Level 4 Level 5

of Railway H | Geometric Structure Drainage ‘

(Roadbed)

Barrier Panel
against falling Rock

Standard Drawing of
Bridge

Standard Drawing # Standard Drawing of

Standard Drawing
of Railway

(Railroad) Standard Drawing of
Tunnel

Standard Drawing
of Railway Signal

Standard Drawing of
Control retaining wall

T

(b) cross-section for slope

Fig. 4 Example of standard drawings

3D A golHelE]E 75T Uit HTHo= Jeg)
ER gldlolct, g 1, 2, 39 7lelue] FHEE golugel
TRAAR €89 & ok 2 AeMe ARAETTY
PBSE 712 ERAAZ AMEst EHEFRAAE F7HEQL
S EE et oy #He 9 HAAE xdetart
g},

AEAE T AFEE TRAAE =09 = vt 2o
AeiFe 2 (A 807K, F37/Hs 30270), ETEEE
A (Fe) 1070, s 110), 2EEFE A=A (I
120, FFENE T20), REATANREEE(FY 22570, 78
M 27570), AAAEEZZ=(FE 11970, 3705 2007H)

AEAH FET 2 pelsd BAAT Table 29 ol
92774el Bel= UERd o] 927/l FelE W gl
vejE2 FEaE Ao ope} sl aloln

E gEoz AT ¢ e dHE Al Yt dE
o

Table 2 Standard drawing of railway infrastructures

Standard Drawing of
Electrical System on
Civil Engineering

Standard Drawing of
appurtenant work

Standard Drawing
of Railway Electricity

Standard Drawing of
Information and
Communication

Fig. 3 Categories of railway standard drawings
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@

. number of | number of
Division
form Type
Standard Drawing of Railway 162 387
Standard Drawing of Railway
Signal Control 225 215
Standard Draw1.n.g of Railway 119 200
Electricity
Standard Drawing of Electrical
.. . . 49 43
System on Civil Engineering
Standard Drawing of Information
. 21 22
and Communication
Total 576 927




250<V=300 =M, IH, AT FA2A 4.5n, R=4,500) 200<Vs250 Wsl, [M, AT LA 4.3m. R=3,100)

4.5m | 4.3m

(a) distance between centers (b) istance between centers

of lines 4.5m of lines 4.3m

Fig. 5 Example of parameter based library
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45m F 47 Blez R meb) AEEIiAe
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velele 44 bsse AAAE ARFHNE S950E
Qeistel 4744 a;%%bh:aﬂ elelz 47 Fhseltt,

3.3 glo|Helg dA BIM L£ZEge] ¥4

A= BIM glolHejz] 752 918 thet BIM &ZEsol S
EAsIn AmQlzel Hopo] BIM AZEdoE A7)
AutodeskAFe] Revit® Civil3D, BentleyA] InRail,
Aecosim, NemetscheckAt2] Allplan, Digital Project &I
At InRail# InRoade 9=, $97], TGt Hx
Ardel] AR ALZE 9lem | Civil3DE wl=ollA] AR o
AUtk B AFele Tl EEZollA FE AHEE Revit¥
Civil3DE 952 2 LZESole] 547 s AZESo
oA glolHelz] ZREEN]S AA T BEr FAEE
A8k

AutodeskAte] Revit< Level, Grid 5 Heol 7]4kgt BIM
AXZEOIRA, FAS st AT I JEAAE
ol gttt I RUYT /g QHAE.| kst £4&

(b) Civil3D

(c)tunnel sample(Revit) (d) tunnel sample(Civil3D)
Fig. 6 Comparison with revit and civil3D
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Standard

Code Level 3 .
Drawing

Level 1 Code Level 2 Code Level 4 Library SW

Roadbed

A0 Common N/A

AA - Civil Engineering ~ AAQ Common AAQ00 Common N/A

AAL Civil Engineering System  AA100 Common N/A

AA101 Cutting Section Civil 3D

AAL02 Fill-up Section Civil 3D

AA2  Earth Retaining System  AA200 Common N/A

AA201 Slope Protection Civil 3D

AA202 Retaining wall / Reinforc Civil 3D / Revit

AA3 Drainage System AA300 Common N/A

AA301 Hume Pipe Revit
AA302 Waterway Revit
AA303 Streamlet N/A

AA4 Sewage System AAd01 Sewage System N/A

AA5 Multi-level Crossing AA300 Common N/A

AA501

Fig. 7 Matching PBS with standard drawing
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