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Best Practices in Design for Safety Across Project Phases
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Integrated Design for Safety Throughout the Project Lifecycle

HAMERZ S EARBRIERAIRERER, LIEBHREFTNZENSE,

EREXAYFEFEIN T

We have integrated Design for Safety to ensure optimal safety across various phases in our pier projects, as summarized below:
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Technology
Integration

TRENETL

Precast
Construction

pUERAHEL
Material
Improvements

Z2EH
Safety
Enhancements

- RREHR®R

Weather Monitoring System Integration

- ERERIRENER

Application of BIM

- EARMEASRBIEIESFRE

Unmanned Vessels and Drones for Surveys

- (FRAAISGERISESR

Adoption of 4S System with Al

° E:EEFE?E%.:&:&:I: FI:

Extensive Use of Precast Concrete Units

Anti-Shp Paint on Stalr and Ramp Surfaces

iR
Wave Reduction Panels
(ERiZFEES

Adoption of Floating Platform

REA LS| BE

Tactile Guide Path for Visually Impaired

Construction T Operation Zj& Maintenance #{EZ{RE

IRIRGEIMEIR84847 (GFRP) RIFER

Application of Glass Fibre Reinforced
Polymer (GFRP)

[EREFRELIMIRAER
Use of Marine Concrete and Epoxy Coating
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Flat Slab Design for Maintenance Safety
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Safety Harness and Cable on Pier Rooftop
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Design for Construction Safety
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Weather Monitoring System Integration
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Weather information shown in
Information Management System
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Extensive Use of Precast Concrete Units
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Below are examples of extensive use of precast concrete units
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B AIEERERS Traditional Form of Pile Brackets  JUfR{REEFRFIAYERET Design Adopted in Pak Kok Pier
. EE TSR Cast in-situ upper and lower brackets . (EFRFERLUB(HEEIEEEE - Precast bracket walls
. FEEELSMHESIENISE - Requires a cofferdam to provide dry condition « [ ARiEiE{TLEE . Requires lifting operation for installation

o SEERIPRE . Constrained by tide level o [PHESENIEM AR RRYEIE . Reduced impact from tide level




EizfE AR A8 (2/3)

Extensive Use of Precast Concrete Units

EIESRRIZEEBIEEEEE, EHYERETSMARES, FEUTER:

The cofferdam is essential for in-situ construction of pile caps. However, construction in tidal zones is constrained by tide levels,
associated with the following risks
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Fresh concrete and rebar are at
risk of water contamination,
reducing durability.

Tidal forces should be carefully
considered to avoid destabilising
the cofferdam.
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Extensive Use of Precast Concrete Units
RERRBHTTIESHETEE. ME. TLUNRIEEYN, RERVEEIEERXE. NEaE:

Utilising precast units enhances speed, quality, safety, and environmental performance while reducing dependence on tidal conditions.
The improvements include:
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Reduces exposure to tidal zones for worker safety.

ERMATIFSR, RItTETERE.

Speeds up the construction process through parallel work fronts.
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TYPICAL DETAILS OF CONNECTION BETWEEN SOCKETTED

K STEEL HPILES AND PILE CAP

1t sakk AaYsEET Design Adopted in Pak Kok Pier R E ST B,
. (FFETERUAEEEITERE z D iaghbrs sl teas Ensures consistent quality and durability.
- LUREETRE . Requires lifting operation for installation
- PHMEZEIBERINEZE . Reduced impact from tide level %%
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Application of BIM :
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FEFRZ (S EREE (BIM)

Application of Building Information Modeling (BIM)
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Design for Operational Safety
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Anti-Slip Paint on Stair and Ramp Surfaces
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A REREHERETES, LBhLEFER.
| Ramp extended to intermediate platform only to
prevent the growth of moss
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Anti-slip paints applied on stair and ramp surfaces PIE pier mprovementProramme o
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Wave Reduction Panels
Z#EERE T S ABENRERATEARMECESIEEY, HrE L THEZSMER.
Wave reduction panels installed at Pak Kok Pier on Lamma Island improve the stability of docking vessels, making berthing safer and

more convenient for passenger boarding and alighting.
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Wave Reduction Panels

C Ex#hEFH New Application >
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Design and Install Wave Reduction Panel
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Adoption of Floating Platform

SFahEKAL L TFERRD, SAmERT—
B ZRESE, HERE LT,
SRS RS LR IRAYIEES

The Platform adjusts up and down with the water
level, providing constant freeboard for
passenger to board or alight.
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Photomontage of floating pontoon ﬁ'ZﬁQl'-EFﬁ%27 Eﬂgﬁ@]‘ "éu"

Floating pontoon at Tuen Mun Area 27
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Design for Maintenance Safety
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Flat Slab Design
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cast in-situ slab  precast slab

BEENEE
Effective depth of pile cap = 1100 mm
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Flat Slab Design
et EEIEIN T FEREERERTRNFESE. TEX0ERR:

The main improvement of the new design is the increased headroom available for maintenance. Some specific enhancements are as follows:

HRER TRER

castin-situ slab  precast slab

AT AFEEERMHEEI 400 2XKFERE,
(FHEEEERE. el

Additional 400 mm headroom can be provided to
maintenance workers and inspectors, making inspection
and repairs safer and more efficient.

BIEENEE
Effective depth of pile cap = 1100 mm

RIERIL 400K NIF=RETHIERE
Additional 400 mm headroom can
be provided for maintenance
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Temporary platform for
‘maintenance purpose
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FARLEIEE55t Flat Slab Design PI
R —

Hraea R E R RA ISR,
PRRASTEARIRIL,

The new design reduces structural complexity by
utilising a thicker slab in place of the beam.
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Application of Glass Fiber Reinforced Polymer

C ikl New Materials)
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and corrosion resistance, making
it suitable in marine environment

GFRP is excellent in durability
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Use of Marine Concrete and Epoxy Coating

REESFRELPERYEKR (CSF) LARHIER (PFA) 5k
RLSIEREEH (GGBS), WESIRAZERE, LIEER&RLT
@z'rst\ M. REFEIREEYE, R EEEHFEEE
3

The specified use of CSF, PFA, or GGBS with epoxy
coating enhances durability, corrosion resistance, strength, and
sustainability in marine structures, reducing the maintenance
frequency.

(6) For remforced concrete m marme environment, CSF and
either PFA or GGBS shall be mncorporated mto  the
concrete as separate materials complymg with the
following requirements:

(a) The proportien of CSF replacement shall be within
the 5-10% range by mass of the cementitious
content.

(b) The proportion of PFA replacement shall be within
the 25-40% range by mass of the cementitious
content for normal applications. or if GGBS is
used mstead of PFA, the proportion of GGBS

replacement shall be within §0-75% range by mass

== ‘\,-—-_-' . T e - : - ’ of the cementitious content.
EFEREAEEZEERNEFRER T PIEFEFERWIX (CSF) LUIRHBIER (PFA) skhi{t SIEIEER (GGBS) §E
Specified use of CSF and either PFA or GGBS in marine concrete with epoxy coating PIEE pier improvement Pragramme 1P
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Other Design for Safety Applications
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S NN\ = i Unmanned Vessels and Drones for Tactile Paving for the Visually
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Adoption of 4S System with Al Safety Harness and Cable on Pier

Rooftop
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