
1

20240525 HKIE Technical Visit (BUD)



2

Content
1. Project Profile

2. Project Challenges
1. Basement Construction
2. Superstructure Construction

3. Adoption of Innovative Technologies
1. BIM in Precast Concrete Curb
2. 3D Scan Application
3. Trimble Connect as CDE

4. Sustainability & Smartness on Design & Construction
1. SRV to achieve thermal comfort
2. IOT Control



3

Employer

Architect

Structural Engineer

E&M Engineer

Facade Consultant 

Facade Consultant
(Banquet Hall & Footbridges)

Quantity Surveyor

Landscape Architect 

Environnemental Consultant �t BEAM PLUS

Project Information �¡ Client & Consultant Team



4

An ICON AMONGST ICONS

The HENDERSON:
Designed by Zaha Hadid Architects;
Anticipated to complete in 2023; Targeted as
The future �ª�0���I�C�����B�I�C�*�]�d���0���I�C�]�«����in Central Hong Kong.

Location: Murray Road, Central, Hong Kong 
(Key Central Business District in Hong Kong)
Nature: A- Grade Commercial Tower/ Office
Commercial

Site Area: 2,880 m². G.F.A.: 43,200 m².
Land Price: HKD 50,000 per sq. ft. 
(World record at the time)
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Designed by 

SOM, 2005

Designed by 

Paul Rudolph, 1987

Designed by 

I. M. Pei, 1990

Designed by 

Leo A. Daly, 1999

Designed by 

The Henderson
(Render by Arqui9
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The Amenities

Podium with 
Shopping arcade & 
curvy footbridge

5- storey basement 
carparks

24 - storey Grade AAA office

Full- glass banquet hall
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The Henderson 
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Superstructure Construction
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Project Challenge & 
Action Taken
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Risk Management Workshop

Event: 28 May 2020
Participant: 80 Guests
Client & Consultant: 10 firms
MC & Contractor: 10 Companies

�· Identified 61 Project Risk Items�·
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Risk Management Workshop

�‡Major Risks for The Project
1. The site is enclosed by three MTR tunnels and three footbridge where sensitive 

MTR tunnel imposed stringent settlement control
2. Leakage of groundwater & unstable ground during basement excavation
3. Rock breaking impact on vibration control
4. Capping Beam Design
5. Different floor footprint on each floor
6. Limited site area to handle long span truss and large cantilever steel segment
7. Safety risk during structural steel erection
8. Double curve external façade impose tighten QC on production glass panel and 

less construction tolerance 
9. Building Lean 
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Project Challenge for Basement Construction
1. The site is enclosed by 6 MTR tunnels and 3 footbridges where sensitive MTR tunnel imposed 
stringent settlement control

~3m

MTR TUNNEL 

~3m

Section at East

3 Existing Footbridge

N

N
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Sheet Pile

Existing 
Caisson

South -West Corner

Pile 
Pile

Potential leakage location

Project Challenge for Basement Construction
2. Leakage of groundwater & unstable ground during excavation

Sheet Pile

Existing Caisson
North -West Corner

Potential leakage location

Existing caisson need to be 
trimmed based on original 
scheme

Potential leakage location
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Water Ingression from Sheet Pile

Water Ingression from Sheet Pile

Water Ingression from Sheet pile

Project Challenge for Basement Construction
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Proactive Preventive  Measure for Water Ingression and Tunnel Settlement

Project Challenge for Basement Construction

Case 3 - Additional Micro-fine Cement Grouting to enhance 
strength of soil in front of Vulnerable CaissonLocation

Additional Grout Hole

Capping
Beam

Existing 
Caisson

Previous
Grout Zone

Excavation 

BoredPileFace
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�z Regular inspection for underground void by using ground 
penetrating radar

�z After each floor preloading and excavation, ground radar survey will 
carryout to review the ground situation

Proactive Measure for Ground settlement by
Ground Radar Scan Survey

Project Challenge for Basement Construction
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Summaryfor MTR Tunnel Settlement

Date of Survey MTRTunnel Field Reading

10/01/2023 TWL Tunnel 0.2mm

04/02/2023
Island Line 
(Up track)

-4.0mm

04/02/2023
Island Line 

(Down track)
-1.0mm

* Background Correction Value = 2mm

Settlement Data After Completion of the excavation work

Project Challenge for Basement Construction

1. Max. Tunnel Settlement is 20mm.

2.   All the monitoring check point could keep within the alert level (-7.5mm).

3.   The whole excavation work create less than 3.5mm tunnel settlement

Instrument Alert Alarm Action

Tunnel settlement -7.5 -15 -20

BD Approval AAA Value



17

3. Rock breaking impact on vibration control

Project Challenge for Basement Construction

Rock Contour

Rock breaking Extend

3m

3m
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�z Max. allowable vibration level is 15mm/s
�z Additional real time vibration Sensor for self checking which have more strictly control (10mm/s) than approval plan 

Control Measure for Rock breaking Vibration

Project Challenge for Basement Construction

Real Time Notification for frontline 
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Project Challenge for Basement Construction
Control Measure for Rock breaking Vibration

Pre-alert warning system from 
GEOMON for site staff

Pre-determine action plan

Stage 1: Mechanical Breaker Method

Stage 2: Pre-splitting Method

Stage 3: Saw-cut Method
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5. Different floor footprint on each floor

Project Challenge for Superstructure Construction

Inclined Column

Different footprintLong Span Truss Beam (22m)

Non-typical Cantilever Edge Structure 
(8.7mx7.5m approx.)
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Project Challenge for Superstructure Construction
5. Different floor footprint on each floor
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Structural Steel Construction with unusual footprint

Project Challenge for Superstructure Construction



23Requirement of large working platform for pre - assembly 

6. Limited site area to handle 22m long span truss and 8.7m x 7.5m large cantilever edge panels 

Project Challenge for Superstructure Construction
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FPBW at top flange

Simplify the connection 
from welding to Bolt 

joint

Original framing plan

Simplify the connection detail between the cantilever edge sub-modules to improve productivity and safety. 

Project Challenge for Superstructure Construction
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Project Challenge for Superstructure Construction
Apply Permits for Overnight delivery and unloading of Long Span Structural Steel to site + Apply CNP from EPD for road closure 
and overnight lifting 

23/3/2022
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Additional Steel Frame in 1/F Core wall (PW3)

Project Challenge for Superstructure Construction
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Project Challenge for Superstructure Construction
Additional Steel Frame in 3/F Core wall (PW3)
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8. Double curve external façade impose tighten QA/QC on production glass panel and erection

Project Challenge for Superstructure Construction
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We use 3D model for production of façade glazing with complex and double- curved geometry to make sure the products can perfectly match and assemble together .
Production of façade glazing using BIM technology

Light Box checking glass defect 3D Full Surface Laser Scanning Deviation Analysis Reports

Integrative Geometry
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3D scanning for each piece of glass is conducted to check its dimension and deviation tolerance are within allowable range.

Project Challenge for Superstructure Construction
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Temporary Working Platform for Underslung construction 

Project Challenge for Superstructure Construction
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We erected working platform and scaffolding for curved glass installation .
Congested Site Condition

Suction Cup and Cantilever Beam for lifting curved glass 31

Project Challenge for Superstructure Construction


























































