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Abstract As part of the digitalization efforts in the construction industry, the mandatory implementation
of Building Information Modeling has been progressing rapidly. This study conducted research to
establish a shared system for accumulating and expanding data, aiming to secure an ample library
throughout the life cycle. The research was conducted in three directions: the development of design
libraries, the configuration of open properties, and the establishment of an expandable shared system.
The design library, based on railway standards, analyzed the quantity and information of useful objects,
resulting in the development of 741 items suitable for the design phase with a LoD 300. The properties
of the libraries were configured in an open format to operate in the sharing system, providing
design-specific parameters and information reflective of design details. In particular, the sharing system
was established with an expandable concept, integrated with the delivery system to allow for the
addition of new data, expanding the objects within the existing data bank. Initially, the facility
classification system PBS was integrated with railway standard codes. Considering the WBS and ISO
system to enable stepwise expansion throughout the lifecycle, a sequential numbering system was
implemented in an expandable format. Designing data management properties to prevent duplication
and loss of data, a database for the delivery system was developed. A program was written and
implemented to enable search, sharing, and additional expansion. The scalable shared system and open
design libraries will contribute to consistent information management and library augmentation
throughout the design, construction, and maintenance lifecycle.
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Table 1. Possible library of Railway standard Drawing

Work Number of Library

Earth work 32

Bridge 31

Bed Tunnel 38
Retaining wall 45
Appurtenant 13

Electric 93

Gravel 34

Rail Concrete 18
Device 5

Electricity 199

System Signal 239
Communication 6

Total 753
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Table 2. library of Railway standard Drawing

Work Number of Library
Bed 137
Civil
Rail 97
Electricity 180
System Signal 239
Communication 88
Total 741
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Table 3. Time Comparison Table of 3D Modeling.

Library Base
1. Search

2D Drawing Base Item

1. List Check

2. Drawing check
3. Modeling (4~5)
4. Combine

DWG. Image, Photo

Body, Base, Pipe, Light

2. Model Modify (1)
3. Property Modify
2

5. Property Parameter, identity

6. Quality verification|

Time
Work Modify Establish Ratio
Library 2D base a

Retaining I 20 min 110 min | 18%
wall ;

Tunnel O 60 min 260 min 23%

Rail " 60 min 190 min | 32%

System A 20 min 360 min 5.6%

Average 20%
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Fig. 4. Parameter of Tunnel Library in Revit
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Table 6. Property of Library List

Level 1 Level 2 Level 3
Clase PBS Standard DWG.
Facility Space Element
L1 L2 13 L4 DWG. No.
Code A0 A0 20 20 1
No Property unit Type
Mandatory|Selection|Autorration
1 Serial No. String, No (0]
2 Name String O
3 Facility String (0]
4 Space L2 No (¢}
5 Space L3 No O
6 Space L4 No (0]
7 Element No o)
8 Project No. String, No O
9 Delivery No. String, No (0]

0) TP 4
G5 TRALTHANA L AR AQIEolA o

Table 7. Property of Library Identity

No Property unit Type
IMandatory|Selection|Autormation

1 Version String, No (0]

2 Date of Create Date )

3 |Date of Modification| Date 0

4 Delivery company String (6]

5 Receive company String (0]

6 Project No. String, No (0]

7 Delivery No. String, No (0]
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private void saveDeliverySystemFolder(

ContractCommand command,

HashMap<(String,Object) deliverySystem,

List{HashMap<(String,Object)) pbsList}{

deliverySystem. put('contractld’, command.getContractld();

deliverySystem.put('deliverySystemCode", deliverySystem.get('id");
if(command.getDeliverySystem().indexOf((String)deliverySystem. get("'id"))>-1)
{ifcommonRepository.selectOne('contract.deliverySystem.selectOutcomeldForCode
", deliverySystem)==null){deliverySystem.put('isFolder’, "Y");
deliverySystem. put('name’,
deliverySystem.get(LocaleContextHolder.getLocale(). getLanguage()):
commonRepository.insert('outcome.insertFolder”,
deliverySystem):}}else{commonRepository.update('contract.deliverySystem.delete",
deliverySystem):}
List(HashMap{String, Object)) children = (List(HashMap{(String, Object)))
deliverySystem.get("children”):if (StringUtils.hasList(children)) {children.forEach(data
-) {data.put('parentOutcomeld’,
eliverySystem.get('outcomeld")):this.saveDeliverySystemFolder(command, data,
pbsList):}):telse if("Y".equals(deliverySystem.get("isPbs")))
{if(StringUtils. hasList(pbsList)) {
commonRepository.selectOne('contract.deliverySystem.selectOutcomeldForCode",

String parentOutcomeld =

deliverySystem);HashMap{(String,Object) parameters = new

HashMap<(String, Object)(deliverySystem);parameters. put('parentOutcomeld’,
parentOutcomeld):List{String) childrenList =
commonRepository.selectList('contract. pbs.selectOutcomePbsCodeList', parameters)
inew

ArrayList{HashMap(String,Object))(pbsList). forEach(pbs-){if(StringUtils.hasText(par
entOutcomeld)) {pbs.put("parentOutcomeld’,

parentOutcomeld):this.savePbsFolder(command, pbs, childrenList):}):}

Fig. 14. Main Program of Library Code Establishment.
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+ outcomeSenvicaimpl |0, 1
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A

Fig. 16. Diagram of Library Delivery

@Override

public String versionJson(OutcomeCommand command){
HashMap(String, String)author=
if(author!=null&&"Y".equals(author.get(isUpload")) {

HashMap(String,Object) outcome = commonRepository.selectOne("outcome.select’,command);
if(outcome!=null){

ntractService.getAuthor d.getContractld():

DefaultTransactionDefinition def = new DefaultTransactionDefinition(:

ra

*AIRE EY fAE

* @param command -- {@link OutcomeCommand}

* @return {@link List(HashMap{String,Object))}

*/

private List(HashMap{String,Object)) getFolderList(OutcomeCommand command){
ContractCommand contractCommand = new ContractCommand():
contractCommand.setStepCode(command.getStepCode()):

contractCommand.setProjectld(command.getProjectld():
contractCommand.setContractld(command.getContractId():
return this.getFolderList(contractCommand):}

e
* ATRE B PaE

* @param command -- {@link ContractCommand}
* @return {@link List(HashMap(String,Object))}

*f
private List(HashMap(String,Object)) getFolderList(ContractCommand command){

List(HashMap(String,Object)) folderList = new
ArrayList(HashMap(String, Object))();

List(HashMap(String,Object)) list =
commonRepository.selectList(’outcome™+(StringUtils. hasText(command. getStepCode()?"":". order)+".select
", command);
list.stream().filter(data-)data. get(" parent’)==null.forEach(data-){data.remove("parent’);

OutcomeLi:

StringUtils.recursiveFunction(folderList, list,data,"id"):):return folderList:}

@Override
public String listPage(ContractCommand command, ModelMap
{el)this. tab and.getContractld(), command. getStepCode(), model):if(model. get("contract)!=null){m

odeladdAttribute( odelList" vice.getCodeList('1","TB_ISM","STTUS_CD")://0l4¢ HE

model.addAttribute('memberList’,commonRepository.selectList('contract. member.selectList",command)):
‘model.addAttribute("userAuthor”,contractService. getAuthor(command. getContractId()):ContractVO
contract =
(ContractVO)model.get("contract’):if('3".equals(contract. getStepCode()){command. setContractld(contract.
getSupervisionld():}

command.setShowOnlyFolder(true):model.addAttribute( folderList", this.getFolderList(command))ireturn
“web/business/outcome/outcome"Jelse{  return null:}

@Override

public String dxfPage(ContractCommand command,ModelMap model){
def.setPropagationBehavior(TransactionDefinition. PROPAGATION_REQUIRED);
TransactionStatus txStatus = txManager.getTransaction(def)itry {
HashMap(String.Object) parameters = new HashMap{String,Object)():
parameters. put(’contractld’,command.getContractld()://#12Fe] Leiwi s

parameters.put(’beforeVersion’,Double. parseDouble((Stri get(version”))):

parameters.put(afterVersion',command.getVersion());
parameters.put("version”,command.getVersion()):
parameters.put(‘changeTypeCode’, 2)://¥AFFAE | LYRE, 28HNA, 3414, 4ol e azA 7

parameters.put("outcomeld', outcome.get i

/17378 92 gHelE
c y.insert("outcome. file. history.insert’, parameters):///JZHE 0|8
txManager.commit(txStatus):

y.update("outcom

this.getFolderLi d)).toJson():

return new JsonData(COMM_ERR_CODE.SUCCE:
Jeatch(Exception e)l

e.printStackTrace():

txManager.rollback(txStatus);

return new JsonData(COMM_ERR_CODE.ERROR).toJson();

Nelse(

return new JsonData(COMM_ERR_CODE.EMPTY_DATA).toJson():}else{
return new JsonData(COMM_ERR_CODE.FORBIDDEN).toJson(: }

Fig. 17. Main Program of Library Delivery
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