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建築資訊模型在
軌道運輸工程設計之應用
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BIM MGMT. & ENGT. Integration Center

游中榮

 學 歷：中央大學應用地質研究所碩士

 經 歷：亞新公司大地工程及資訊部技術經理

中華民國大地工程技師公會理事

 現 職：亞新公司BIM中心經理

 專長項目：大地工程、工程地質、地理資訊系統

MCSE、MCDBA

松山線DG166標細部設計
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Taiwan High Speed Rail
Scope of Services:

For Government

 Feasibility Study and Preliminary Design

For Investors and Contractors

 Tender Document Preparation: C215, C290,

Yunling Station

 Detailed Design: C220, C230, C240, C250,

C280, C291, C295, C296, Depot D250

 Contractor’s Independent Checking Engineer

(CICE): C260, C270, depot D250, Hsinchu

station

Others

 Interfacing management, land acquisition,

vibration mitigation, environmental monitoring

Inspection & maintenance program

consultancy
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MRT System-Taiwan

Taoyuan Metropolitan MRT 

System 

Hsinhsu Metropolitan MRT 

System 

Taichung MRT 

System 

Kaohsiung Metropolitan MRT 

System 

Tainan Metropolitan MRT 

System 

Taipei Metropolitan MRT 

System 
Taoyuan Airport 

MRT

Taipei Metropolitan MRT System 

 Planning & detailed design, risk 

management, construction 

supervision

Taoyuan Airport MRT

 BOT Investment Consultant

Taoyuan Metropolitan MRT System 

 PCM & construction supervision

Hsinhsu Metropolitan MRT System 

 Planning

Taichung MRT System 

 General Consultant(phase1~phase3)

Tainan Metropolitan MRT System 

 Feasibility Study and Privatization 

Study

Kaohsiung Metropolitan MRT 

System 

 General consultant & detailed design
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Taipei MRT System- Detailed Design & 
Construction Supervision

MAA has participated in 

over 60%  of Taipei MRT civil 

engineering design and 

consultancy
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RailWay Systems

Civil Works

 Architecture

 Structure

 Civil Works

 Underground Facilities

 MEP

 Tracks

 Electrification

 Power Supply

 Communication

 Signaling

 Station facilities

 Depots

 Rolling Stocks

Core
SystemRailway
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Design Integration

Why BIM? 
Information Management

• 3D visualization of design
• Design  synchronization on 

a same model 

Architecture
Structure

E&M
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Team Management

OWNER

OTHER 
CONSULTANTS

ENGINEERS

ARCHITECT

Design
Construction

Operation/Maintenance

CONTRACTOR
QUANTITY 
SURVEYOR

END USER

OPERATOR/
FACILITY 

MANAGER

SALES 
AGENT

Why BIM? 
Information Management

Communication is high 
cost and time consuming
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Working Platform

BIM
PLATFORM

Communication Platform

OTHER 
CONSULTANTS

ENGINEERS

ARCHITECT

CONTRACTOR

QUANTITY 
SURVEYOR

OPERATOR/
FACILITIES 
MANAGER

SALES 
AGENT/ END 

USER

OWNER

Planning
& Design

Construction

Management
& Operation

3D model is used as 
communication interface for 
client, architect, engineer, 
and contractor to solve 
issues more efficiently.

Why BIM? 
Information Management
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CLOUD-BASED

BIM
MANAGEMENT

PLATFORM

Seamless Integration
High Efficient Data Synchronization

BIM serves not only  a 3D 
model but also acts as a 
information management 
platform. Data with different 
formats can be synchronized 
and exchanged  through the 
platform.

PPT EXCEL

WORD PROJECT

PDF

CAD 3D Model

BIM MODEL

Why BIM? 
Information Management Communication Platform
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BIM on Rail Engineering Design
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• Railway alignment & visualization
• Utility conflict detection
• Design facilitation
• Design check
• Clash detection
• 3D CSD/SEM
• Quantity take-off
• 4D construction scheduling
• Integrated construction 

management

BIM Applications 
Planning & Design

Angle 
check



PAGE 13

Alignment/Planning
• BIM + DEM + 3D GIS + 3D Model
• Existing Condition

• Master Planning

• Cost Estimating

• Phase Planning / Scheduling

Layout Plan of MRT Line
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Alignment/Planning
Bridge and Elevated Sections
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Alignment/Planning
Bridge and Elevated Sections
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Alignment/Planning

Bridge and Elevated Sections
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Alignment/Planning

MRT with 3D Topographic Map
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Alignment/Planning
Integrated BIM & 3D Model
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Alignment/Planning

MRT with 3D Topographic Map
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Engineering Design
• Daylight Analysis

• Green Building / Sustainability Analysis

• MEP Design

• Core System Design

• Codes / Standards Compliance

• Design Authoring

• Design Review

• 3D Coordination

• Existing Condition

• Design Modeling

• Master Planning

• Cost Estimating

• Phase Planning / Scheduling

• Site Condition

• Alignment Design

• Structure Design
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Engineering Design
Detailed Design for Viaduct
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Engineering Design
Detailed Design for Viaduct
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Engineering Design
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Engineering Design
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Engineering Design
Rail Overpass Simulation
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Engineering Design

Girder and bearing pad 
elevation check

Girder direction 
change connection 
angle check

Structural Design Check
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Engineering Design

Pier Drainage Modeling
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Engineering Design

Pier Drainage Modeling
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Engineering Design

Drainage Catch Pit 
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Engineering Design

Foundation and Elevation Check
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Engineering Design

4.5M 
Standard Pier

Adjustment 
Section

Shotcrete

PC

280Kg/cm2 

Concrete 

245Kg/cm2 

Concrete 

Bridge Pier Detailed Model
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Shield Tunnel & Rail

C5 Pier

G14 Station
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Shield Tunnel & Rail

Section A

HSR
HS TR

Section B

TRA HSR TRA
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Shield Tunnel & Rail
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Shield Tunnel & Rail

TRA Tunnel HSR Tunnel

f60cm SMWf60cm SMW

80cm D/W
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Shield Tunnel & Rail

 

新設 C-E,C-W工作井 

高鐵連續壁後方

水平灌漿 

C-W

C-E

Horizontal 
Ground 
Improvement

Work Shaft C-E & 
C-W
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Engineering Design

C5 Bridge Pile

A10 Bridge Pile

Metro System

Clash Detection with Existing 
Structures
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Station
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Station
MRT Station
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Station
Request for Information



PAGE 41

Station
MRT Station
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Station
MRT Station
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Station
MRT Station
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Station
MRT Station
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Clash Detection

Not Enough Clearance SpaceNot Enough Clearance Space

Clash DetectionClash Detection

Elevation ReviewElevation Review BIM Elevation Call OutBIM Elevation Call Out

g1

b9-1

b9-1

Clash DetectionClash Detection
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Clash Detection

Floor Opening Clash Louver Clash with Exhaust Duct

Pipe Clash with Elevator Pit Pipe Clash with Bridge Pier
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Station
Design Drawing
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Quantity Estimates

房間材料明細表

±0-GL1 EL+80.3

名稱 編號 高程 周長 面積 體積 未設邊界的高度 牆面積 牆面塗層 天花板面積天花板塗層 地坪面積

C樓梯 B109K ±0-GL1 EL+80.3 2028 23 m² 95.03 m³ 420 85 m²
牆面1:3水泥砂漿粉光刷水泥漆或輕隔間批土磨平刷
水泥漆(一底二度)局部牆面貼外牆材質

23 m² 明架岩棉板天花 23 m²

23 m² 85 m² 23 m² 23 m²

D樓梯 B116K ±0-GL1 EL+80.3 2400 26 m² 106.88 m³ 420 101 m²
牆面1:3水泥砂漿粉光刷水泥漆或輕隔間批土磨平刷
水泥漆(一底二度)局部牆面貼外牆材質

26 m² 明架岩棉板天花 26 m²

26 m² 101 m² 26 m² 26 m²

E樓梯 B121K ±0-GL1 EL+80.3 2370 29 m² 115.97 m³ 405 96 m²
牆面1:3水泥砂漿粉光刷水泥漆或輕隔間批土磨平刷
水泥漆(一底二度)局部牆面貼外牆材質

29 m² 明架岩棉板天花 29 m²

29 m² 96 m² 29 m² 29 m²

休息室 B123B ±0-GL1 EL+80.3 1259 10 m² 26.15 m³ 270 34 m² 10 m² 10 m²

10 m² 34 m² 10 m² 10 m²

前室 B126B ±0-GL1 EL+80.3 887 5 m² 12.96 m³ 270 24 m² 5 m² 5 m²

前室 B125B ±0-GL1 EL+80.3 1253 10 m² 26.18 m³ 270 34 m² 10 m² 10 m²

14 m² 58 m² 14 m² 14 m²

國際會議室 B124C ±0-GL1 EL+80.3 7767 342 m² 1436.19 m³ 450 350 m²貼吸音布或複合式吸音材或實木皮 342 m²
"平頂輕鋼暗架6mmTH矽酸鈣板天花刷乳
膠漆

342 m²

342 m² 350 m² 342 m² 342 m²

女廁 B112M1 ±0-GL1 EL+80.3 3286 29 m² 78.08 m³ 270 89 m²牆面貼30X30cm石英磚(台度120cmH刷防水材) 29 m²
2X2明架複合式矽酸鈣板天花6mmTH或輕
鋼暗架複合式矽酸鈣板天花6mmTH刷乳膠
漆(一底二度)

29 m²
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Strutting systems
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Strutting systems
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Construction Details
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Rail Track
Detailed Track Cross-Section
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Rail Track
Evaluating Elevated Track Cross Section for Space 

Configurations
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Rail Track
Evaluating Elevated Track Cross Section for Space 

Configurations
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Rail Track

Third Rail 
Clearance 
Envelope

Third Rail 
Maintenance 

Space 

Maintenance Space Analysis
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Rail Track
Diamond Crossing - Third Rail Clearance Simulation



PAGE 57

Rail Track
Diamond Crossing - Third Rail Clearance Simulation
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Common Duct & Rail
Common Duct & Rail Simulation
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Underground Utilities  

Telecommunications

Potable Water

Power

Irrigation
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Underground Utilities  

Telecommunications
0.75x0.5m

Potable Water
Φ =0.3m

Power
1.2 x0.5m
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Underground Utilities  
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Underground Utilities  

Foundation & 
Irrigation Line Clash
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Virtual Construction
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AM/FM

設備
代號

用途 區域 樓層 房間編號 型式

容量 儲冰

總熱 潛熱

流體類型

進水
溫度

出水
温度

流量 水壓降
製冰
時間

單位
RT-HR 
(Min.)

RT-HR 
(Min.)

°C °C LPM
kPa

(MAX.)
HR

IB-
1~15

空調儲冷 一區 B1F B041
完全

凍結式
2500 2000

25%
乙二醇

-5.6 -2.5 3900 70 9

設備
代號

釋冰

廠牌
流體類型

進水溫度 出水温度 流量
單位時間
釋冰能力

最大
釋冰能力

水壓降 釋冰時間

單位 °C °C LPM RT/HR RT/HR
kPa

(MAX.)
HR

IB-1~15 25%乙二醇 11.33 3 1592 250 300 25 8 CALMAC
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AM/FM
MEP assets  database 
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Visualization
Environmental Visualization



Thank You
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Visualization
Station Visualization
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BIM Awards



PAGE 70

CHANGHUA STATION PROJECT
TAIWAN HIGH SPEED RAIL 

Winners  Includes two elevated side platforms with station body below.

 BIM Integration and Management Services for the whole station.

 Leading to 20% cost savings for the client.

 Awards:

• Autodesk BIM Awards 2015(Hong Kong, Macau and Taiwan)

• Chinese Institute of Civil and Hydraulic Engineering BIM 
Awards 2013

RAIL BIM EXPERIENCE
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RAIL BIM EXPERIENCE

CIRCLE LINE Y15 STATION-- TAIPEI MRT 
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RAIL BIM EXPERIENCE

CIRCLE LINE Y19 STATION-- TAIPEI MRT 
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RAIL BIM EXPERIENCE

XIN YI LINE EXTENSION PROJECT --TAIPEI MRT

 Two underground stations (named R04 and R03), two sections of shield tunnel.

 Detailed engineering design, including civil, architecture and MEP.

 Provided BIM services for the structure and MEP.
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G7/G9 RAIL STATIONS-TAICHUNG MRT

RAIL BIM EXPERIENCE

7
4

 3D BIM facade model
 BIM based facade shop drawings
 3D BIM geometric and curvature rationalization analysis

G7 Station G9 Station
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RAIL BIM EXPERIENCE

SANYIN LINE PROJECT -- TAIPEI MRT 

 Totally 14.29 km long MRT system, includes 12 stations and 1 depot.

 Detailed engineering design, including civil, architecture and MEP.

 Provided BIM services for design, construction and maintenance periods.


