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Fanling Bypass Eastern Section – General Layout
1.   Site Constraints & Engineering Solutions 
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Site Constraints of Bridge Construction
1.   Site Constraints & Engineering Solutions 

1 MTR East Rail Line

2 CLP’s 132kV Cable

3 Dongjiang Watermain

4 Ma Wat River

6 Tong Hang Village Road

5 Footbridge6

3

Pier D2-01

Pier E2-01

12

5

4

Restricted working timeframe 
(Allowable working time 
between 02:00 to 04:00 and      
5 nights per month)

Time Constraint

Geometry Constraint

Bridge deck in curved shape 
across railway (Eccentricity 
problem)

Physical Constraints
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Site Constraints of Bridge Construction
1.   Site Constraints & Engineering Solutions 

Curved bridge deck in close 
proximity to railway track
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Advantages of Bridge Rotation vs. Conventional Segment Erection
1.   Site Constraints & Engineering Solutions 

Before Rotation 2nd Rotation Completed1st Rotation Completed

Conventional segment 
lifting

Bridge rotation

No. of nightworks above ERL 100 nights 2 nights
Construction period/risks above 

ERL
2 years 2 nights

Safety and impacts on railway Works above ERL Works outside ERL
Equipment Heavy lifting frame Light strand jacks
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2.   Mechanism of Bridge Rotation

Upper Turntable Traction System

Lower Turntable

Spherical Bearing
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Temporary Works Components
2.   Mechanism of Bridge Rotation

4 Spherical bearing

1 Stanchion

6 Sliding track

5 Outer shear steel support

3 Traction system

4

1

3

6

5

2 Torsional support
2
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Adoption of Innovative and Smart Initiatives
3.   Smart Monitoring System

A. SMART Monitoring System

B.   LiDAR Intrusion Detection System

C.   AI Camera

D.   Strain Gauge 

E.  Automatic Deformation Monitoring System 

 (ADMS)
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A.    SMART Monitoring Systems
3.   Smart Monitoring System

Transmitter

Monitoring During Rotation: 
• Geometry
• Rotation speed
• Wind speed
• Concrete stress under spherical 

bearing
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B.    LiDAR Intrusion Detection System
3.   Smart Monitoring System

• Detect any objects intruding into the railway area
• Trigger alarm upon detecting object
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Other Systems
3.   Smart Monitoring System

AI Camera Strain Gauge Monitoring 
System

ADMS
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Design for Safe Rotation: Three Essential Principles

轉得動
轉得穩
轉得準



4.   Design for Safety – Three Essential Operation Principles

Spherical bearing
轉得動 – 轉體球骹 (Suitable Material for Effortless Rotation) 

Pier E2-01

Material Steel Yield strength: 270MPa
[Similar to S275]

Diameter 3.3 m
Loading during rotation 7000T
No. of PTFE pads inside bearing 1056 nr.
Design Friction Coefficient of PTFE 0.1
Actual Friction Coefficient of PTFE 0.015 (6 times better)

Spherical Bearing is sealed up to prevent 
leakage of lubricant grease and dirt ingress, 
the design is proven to be capable to 
withstand extreme weather conditions (e.g. 
Typhoon Signal No. 10 on 1 Sep 2023, 16 hrs 
black rain storm on 8 Sep 2023.



4.   Design for Safety – Three Essential Operation Principles
轉得穩 – 稱重 (Weight Balancing)

16

Total 65 tonnes of concrete 
counterweight applied (~27 cubes)

• Close Liaison with HKO 
• Pre-rotation eccentricity reduced from 0.282m to 

0.01m (away from track)



4.   Design for Safety – Three Essential Operation Principles
轉得準 – 點動 (Inching) 
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Record of Trial Rotation

1-degree trial rotation to validate 
functionality and collect data for 

planning of 
inching schedule (點動)

Trial Rotation Statistics T-Span E2-01
Initiation Traction Force 180 kN
Sustained Traction Force 160 kN
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Pre-rotation Rehearsal
5.   Rotation Operation

An intensive rehearsal brought 
together over 60 contractor 

workers, 30 supervisory staff and 
professional engineers from 

CEDD, consultants, contractor and 
MTR to ensure full readiness for 
this groundbreaking, first-of-its-

kind operation in Hong Kong
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Final Geometry Adjustment
5.   Rotation Operation

Inching Process Final Position 
Verification

Temporary Jack 
Installation Final Adjustment Temporary Stabilization Measures

Temporary stabilization works 
(shimming and welding of the stanchion and sliding track)
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Post-rotation Construction Activities
5.   Rotation Operation

Stitching works between upper and lower turntables

Concreting completed 9 days after rotation HyD/Chief Engineer inspected 
and accepted the structure within 
2 weeks  
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Resilient - Design to withstand extreme wind load
6.   Design Robustness & Contingency Plan

- Design Gust Wind Velocity before rotation = 183km/hr
- Design Gust Wind Velocity during rotation = 159km/hr

Outer shear steel 
support to enhance 
stability before rotation

Past Wind Velocity Record

Stanchion to 
ensure stability 
during rotation

Bridge 
Rotation 
Location
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Contingency Planning 
6.   Design Robustness & Contingency Plan

Traction blocks for reverse rotation Reverse Rotation System
(Anti-clockwise)

Allow Reverse Rotation for Emergency 
(e.g. Stuck in half way, incomplete rotation, etc.) 

Rotation System (Clockwise)
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Stability Design Before and After Rotation
6.   Design Robustness & Contingency Plan

System Centre of Gravity
Clamping beams connected to next T-span structure to enhance stability

Clamping Beam

Bridge 
Rotation

Axis

Railway 
track

System CG
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Collaboration & Team Work – Core Element for Bridge Rotation Success
7.   Collaboration with MTR

Employer Project Manager

Contractor
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Collaboration with MTR – Proposal of HBRM & Develop Project Hazard Log 
7.   Collaboration with MTR

Turntable 
Construction

Bridge 
Rotation

12/2020 
Pier 
Construction

Proposal of Bridge 
Rotation

06/2022 03/2023 

Proposal to MTR on 06/2021 Joint Site Visit to 廣州增城 on 26/06/23 Joint Site Visit to 湖北襄陽 on 30/11/23 

• 5nr. Senior management meetings
• Over 30 nr. Progress Meetings and Workshops 
• Over 60 nr. Method statements submitted 
• Joint site visits with MTR

09/2024 & 
11/2024 

Jointly Develop Project Hazard Log to 
Identify Hazards Arising from Construction  

Conduct Dynamic Risk Assessment with 
MTR during Construction 

Preferred method for construction of bridge above existing 
railway now

09/2023 
Deck 
Construction

• Early engagement on rotation scheme’s implementation
• Develop methods with minimized risk to railway
• Detailed rotation schedules to suit railway operations 
• Timely obtain MTR internal approvals
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Communication with Public
8.   Stakeholder Engagement

Leaflet to nearby villages before rotation

No complaint received 
from nearby villages



Technical Site Visit of Bridge Rotation
8.   Stakeholder Engagement

Hosting 2 bridge rotation 
events on the nights of 
operation to share the 
innovative construction 
method, attended by over 
200 practitioners
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Event on 3 November 2024 Event on 29 September 2024Site Visit before Rotation 

Operation



Experience Sharing with HKIE Past President, Mr. Edmund Leung, along 
with his Featured Story in the Newspaper

8.   Stakeholder Engagement

28Media Coverage by the Standard on 30 October 2024 and 6 November 2024



Publicity of Bridge Rotation – CEDD Facebook 
8.   Stakeholder Engagement
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CEDD’s Facebook Post on 29 Sep 2024 
Sharing Success of Bridge Rotation

23,000 Views
480 Like

Scan the QR 
code for details



Publicity of Bridge Rotation – SDEV Blog 
8.   Stakeholder Engagement
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SDEV Blog on 16 March 2025

Scan the QR 
code for details



Publicity of Bridge Rotation – HKIE Journal Cover Story
8.   Stakeholder Engagement
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HKIE “Hong Kong Engineer” Journal on May 2025

Scan the QR 
code for details



ICE Technical Seminar on 20 Mar 2025
8.   Stakeholder Engagement

32



9.   Successful Bridge Rotation
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9.   Successful Bridge Rotation
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Outcome of Bridge Rotation  

99%
Reduce

of works over 
railway track

Preferred 
construction 

method
across railway 

track

1 year
Save

of construction 
time

2
Complete 
rotation in 

nights

5%
Reduce

cost



10.   Leaving a legacy
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Practice Notes on Application of Horizontal Bridge Rotation Method for 
Viaduct Construction Across Existing Railway Lines

Joint Preparation of Practice Notes with MTR

• Promoting bridge rotation method

• Establishing a standard for planning, design, 
execution for  bridge rotation over existing 
railway

• Highlighting the key challenges and specific 
requirements on railway safety 



HKIE – Safety Specialist Committee
Design for Safety Excellence Award 2025 - Gold Award 

10.   Leaving a legacy
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ICE NEC Martin Barnes Award 2025 
Project Excellence and Innovation – Runner-up

10.   Leaving a legacy
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Conclusion
2. Design for Safety

5. Designer & Contractor 
Design Improvement

Bridge Rotation across 
Existing Railway Lines

3. Engineering 
Elements

4. Engineer Input

1. Scalable Safety 
Element
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Thank you


