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oG 164: BERICL 535E/N— 22 B (Upgrade of Port Berths by Increasing Dredged Depth)

O WG 205: ER3FHAE F DFEKRIRDERET R VT E (Design and Construction of Breakwaters in Soft
Seabed)

OWG 225: HBHEHIRNMEZRS A A K54 > (Seismic Design Guidelines for Port Structures)

OWG 233: HBEHMEEY D SR HIFE IR - #H1E (Inspection Maintenance and Repair Waterfront
Facilities)

OWG 238: HBE-KEA>75~AD BIM OFRASA K54 > (Guidelines for Use of BIM in
Infrastructure for Ports and Waterways)

OWG 250: > 7 ') — hEE(E IR -ERHR)FERIR (Breakwaters with Vertical and Inclined
Concreate Walls)

WG 256: TIL—H—HR~ADIRMEREERK : EE A4 F(Understanding Bule Carbon: A Practical
Guide)

OWG 259: BENILOHDRMEEENINT 2%ELA A K54 > (Climate Resilience Guide for
Ports)

OWG 263: HNEEKBEDA/NF D ARENLHDEBELRBRLNIA N TF57 5 14 X(Key Elements &
Best Practices to Improve the Governance of Inland Waterways)
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oG 231: ZMMtEY 7w 7 B, MiHEIR, B (Mooring Bollard and Hooks: Selection,
Maintenance and Testing)

oG 239: BB T B EEKENEBFEMitigation of Tsunami Disasters in Ports)

OWG 240: /NMEEBIURE NEEN A4 ¥ > X (Guidance for Ports in Small Island Countries)

OWG 243: 2T+ % — I FILEREDRE, HIFEER UMM (Design, Maintenance and
Sustainability of Container Terminal Pavements)

oG 248: ARRA~NDIELITH A K> 4 > (Guidelines for Onshore Power Supply (OPS) for Ship)

oG 25|: RRHFIAARRIEIEZEE DRETICEAYT 541 ¥ > X (Guidance on the Design of Parted
Mooring Line Arresting Systems)

OWG 254: R —/X—3w bHEERDRETAH A K54 > (Design Guidelines for Superyacht
Facilities)

OPTGCC: RELEICAAT 2 EZ Y X 7 7 )L— 7 (Permanent Task Group on Climate Change)
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< 7.2.3 Deepening caisson by grouting rubble mound
SmETLE>0H ’ i
WG 164 |~° 57 |~ #E%E Title Deepening of caisson quay wall
Location Japan

'PIANC — '
b Short This technique deepens a caisson quay wall by grouting a rubble mound

The world Associa~or -or Waterbome

lemsporl riashuclue description | beneath the caisson and excavating the solidified rubble mound up to a
required depth.
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Type Gravity-type caisson quay wall Port area
Retaining CGround surface level: +4.0 m Initial retaining height: 20.1 m
height i / Mound level initial: -16.1 m Deepening: 2.0 m
deepening
Mound level deepening: -18.1 m
PIANC REPORT N° 164 g
¢ - ¢ The facility is improved to accommodate more than 200,000 DWT
MarCom Working Group Report N° 164 - 2026 Other container ships, while this was constructed for 50,000 DWT o 60,000 DWT.
aspects of | . Aithough the dead load and traction force will be doubled due to the
renovation increase in size of the target ships and gantry cranes, the acting load is
still dominated by the seismic load. The design seismic intensity of the Level
1 earthquake is 0.15 on the quay.
Since the location of the quay could not be moved due to the facility's
operation, the challenge was how to excavate the rubble mound while
maintaining the stability of the caisson.
General This method aims to improve the stability of the caisson by injecting grout into

description | a spatially limited gap in the rubble mound, and then excavate the rubble
mound to the required depth. A plastic grout, which exhibits fluidity when
pressure is applied and loses it when pressure is reduced, is used to control the
solidification area of the rubble mound. This method has been shown to be
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PIANC Marcom WG 225 Report
“Seismic Design Guidelines for Port Structures”

Old design Performance based design
Only equivalent static For moderate ground motions:
approaches were used. minimal damage.
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For very strong ground motions:
This approach does not allow acceptable damage.
work for very strong ground
motions. 9 @ s RO
HEFF




