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Abstract Engineering firms and construction firms operate joint offices as part of a collaborative effort
for highway design and national infrastructure facilities, and this is the current highway design
approach. However, remote and home employment are becoming more common in the sector as a result
of the Covid-19 outbreak. Numerous sectors confirm the benefits of increasing productivity through
remote work and cooperation. This study puts into practice a system that can link the BIM 3D viewer
function and a problem management system to be employed in the BIM-based Infrastructure
Order-Design Process Digital Collaboration System Development research project, which can produce
the same outcomes as working in the office.

In this work, a 3D viewer (for large-capacity terrain models and large-capacity BIM 3D road models) was
constructed using a variety of technologies, and task-specific features (viewpoint management, model
crawling, scaling, attribute inquiry, etc.) were implemented. They were created using open source
software that took the place of existing pricey foreign programs, enabling cost savings in upcoming
highway design projects, and enhancing the use of research findings in practice by connecting to the
issue management system and the CDE management system.
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Fig. 1. Road design and facilities
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Fig. 2. Clothoid curve for highway design[9]
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Table 1. Improvements in the proposed system
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Fig. 3. Hoops and Cesuim BIM Building Visualization
Example
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Existing method

Suggestion method

Sale Price Expensive Low cost

(more than 50 million won) (less than 2 million)
Overlapping comparison of multiple designs Unsupported Supported
Issue management collaboration function Unsupported Supported
CDE linkage function Unsupported Supported
BIM lightweight function support Unsupported Supported
Expressway design specialized function provided Unsupported Supported
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Table 2. Definition Requirements

Requirements Function

+ Multi-model upload and visualization function

- . - Terrain model scale adjustment function
Additional analysis

. - Design model comparison function using clipping function
function 8 D £ cupping

- Model simulation function using flight function
- Simulation function through walking

- Interworking with issue management system
Collaboration function - Interworking with CDE management system
- Real-time model-based data sharing using markup

Screen Name BIM 3D Viwer Seraen ID MAIN-SCR-00001 SN
initial screen
Screen Path Z2HE\XE ZRY\I| =R
MNo Description
1 Top menu for data analysis
2 Login and notification window
3 BIM model viewer window
4 Measurement function activation button
5 Scale adjustment function button
] Markup setlings button
7 Save Viewpoint button
8
Fig. 10. Viewer Screen Composition Storyboard (Sample)
Screen Name BIM 3D Viwer Screen 1D MAIN-SCR-00002 gl £
initial screen
Screen Path Z2HE\KEH L2Y\I|=X=E
Attribute informﬂ!n Section Viewo_ No Description
= - R 1 Property detail screen
2 Model Clipping function implementation screen
3 Markup function implementation screen
4 Main menu bar
0= 9=" 0 5
e 6
7
I: a

Fig. 11. Screen detail storyboard (Sample)
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import = &5 THREE rom thres
import { OrbiContrals }from
import { GLTFLoader o
import { DRACOLoader } from
import { KTx2Laadar Hrom thea :
import { CSS20Renderer, ESSZDDbJEU i hom
mmn{ TrangforenControls Hirom thr plés/

import { Ortentationd3izma Hfrom ' Jar
import { Enviranmenthlapping | from
impioet { Marker Hrom " /fsm/M
import { PrevaniragChick } o
import | PickHelper }from '/:
import - Dim fram " /sy
import { ZoomPt }rom */
import { ProgressBar | om
import { Current¥iew } from
import { TraaView Hrom "/l

expor default class BimViewer {5

constructorfinfo) {
[/ Inflg
this. canvasld = info.canvasid // 3 A0 | canvas
this.glbLlztid = info. glbListd // qlbListO}
l\his‘propenyld =il properyld // &8
this, Paterial ice = i, matertalSid
this. viewhlode = info.viewhlode! /728 YL
o
this, containgr = document getElementByld(this.canvasld).
this. scene = naw THREE. Scene() ¢

this, tamaSort = [1; /- tis. JempSor = [meshB, mesha) because Draco Compresss
h

ff-tis albList = {flah

gl o
thiz. meches = [meshé, ma

I\his‘gIULiﬂ S

1, fileNamef: [mashC, meshl,
this.meshes = [ C

iC. meshD... 14

Fig. 14. Source for using Three.js
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Table 3. Empirical result through test model
Before After
Item . . Comment
improvement improvement

model multi-loading Unsupported Supported Refer Fig. 8

Clipping function support Unsupported Supported Refer Fig. 8
loading time 87sec 11sec Application of KTX, Draco technology
Lightweight model Unsupported 70% ol Refer Fig. 7
Sharing of data using markup Unsupported Supported Refer Fig. 12
Interworking with issue management Unsupported Supported Refer Fig. 13
system

Using open source Unsupported Supported Refer Fig. 14
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