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WG 250: ‘3> o) — MEE(EILIR-MESHE)FEEIR (WG 280 E#7) (Update of WG 28
—-Breakwaters with Vertical and Inclined Concrete Walls)

PIANC WG 250T'\d, 20265F2A 2486 526BH 3T, A 5> 8 -0y TILF LdVan OorditF 7 4 2
IKTHEIEB LR 2280 bEREY L TZSENBER) 2 INEIHEL £ L,

SENIABNEENER BN, BERNLEMN R T — I 2WTOESR, FHOLI V3> nE
DK, REENF THERITFOEELE2—FT 52Tk, 14BDOWGHA >/ N—H BTt
ML, TS5IB3ZDAVN—DHELREEATA >S4 >8MT B2 LITL Y, WGF—L2RIZE
T 5 EEEDMEETHERL £ L7,

RYVZERBRICLY, REEEXNDBEERERIBEONSE —H T, TNTNOEMNLERMENR
LRCWCTF — L2 HDNRERE D HEMIERINE L1,

775 LD—Er LT NeA>/N—I13 7> > Vlissingen)D T ) >R -2 ) HFRRE
(Princess Elisabeth Island) D KEEHOBEE-REVY— F28BELF Lz, ZHORBEETI,
7OV FORBRUVERTOCRICETS2EERRA LB 52 L0 TE, ANCORME L AE
DT LR 2EERNCHRALREL NF L,

WM EE 7L >V L TR\ 7Stan VergeylenK, % & CICHAEHFICET 2mE 2 HA L,
REEICBIT3BER AR BEANDF—FRA P b2 RLTVWELVEEMARNE X F (Sjoerd van
den BromEs, Olivier ThienpontE, Lorentz LievensE)IZ,EK RSB L LIFE ¥, EX I 60
BERFR RELDO TV EEKRDERIERZFLEEL TN L

BHOWVWBL TR LESESIEE TRM VW Van Oordit, %2 & ICERMBERICTH AV ELEW
7=Elia%t, DEME%t, Jan De Nul#t,CDR Internationalf#ticd ok Y R L EIFF T, EXF
FBEOENITT, SENDEEIIEY B E02ERIEIbOLRY F LI

WG 2501%, 2MH S DEy AL, ZHL o hBRB LB HADEMICL Y EEERITE T,
F— Fr

Koen Van Doorslaer
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BT 1%E L PIMNCAI N ZZE S (Com) t KHIWGH IS8T 2 BAZEMICL 2 BAREESEH
1% l/ i l/ f:c

2026 F3AH7E, PIANC Japand* 52 TOPIANCAMEBERICRREZBEZITET S Lt B 1, 6816
BOEMNC(ER IR I TIL -T2 EU)IEVWTHAZENEFHL VT (BIcFy 7472
ERFEREDODNGH2EHY £7) .

3A25B N A TIL,PIANCAER D WFEKEZE 4 (InCom), @& ZE 4 MarCom), L7 ) T—> 3 >
#5- KEEZE B4 (RecCom), B3 Z B 4 (EnviCom), E R4 Z B4 (CoCom), & FitiE Z E 4 (YP-
Com), B4 ZEE £ (FinCom), IREEZEE 2 (ProCom) ICFAB T 2 BAZE (REZES D) R UK TNIE
OWGE BN HEXIEA >S54 > HBELF L.

OWG 164: ¥EFIZL 2HE/N— XX B (Upgrade of Port Berths by Increasing Dredged Depth)

OWG 205: #RIFHEE L DPEKIR DX XU LT E (Design and Construction of Breakwaters in
Soft Seabed)

OWG 225: HBEHERNTHERETH A K> 4 > (Seismic Design Guidelines for Port Structures)

OWG 233: BEEMEEM D SR #IFEIE - 418 (Inspection Maintenance and Repair Waterfront
Facilities)

oG 238: AE-KEA>T7I7~D BIM DFERAA K54 > (Guidelines for Use of BIM in
Infrastructure for Ports and Waterways)

oWG 250: I > 7 ') — NEE(EILIR-MERME)BAIKIR (Breakwaters with Vertical and Inclined
Concreate Walls)

OWG 256: TIL—A—R~DIREREERK : EFE A A F(Understanding Bule Carbon: A Practical
Guide)

OWG 259: EENIODRMBEEENI T 28ENLA 1 KZ 4 > (Climate Resilience Guide for
Ports)

OIG 263: HFEKBEDAH/NFT U RBREDZODNDEBRBELNZANTS 77 14 X(Key Elements
& Best Practices to Improve the Governance of Inland Waterways)

UTOWKERUIRI TIL—TEEH LI, BAIESRAREESHBEINE L,

OWG 231: AR Y 7 v 7 1 BE, #1FEIE, 2B (Mooring Bollard and Hooks: Selection,
Maintenance and Testing)

OlG 239: EBICH T BEEKEDEME Mitigation of Tsunami Disasters in Ports)

oG 240: /NEEBIREDHENDH A ¥ > X (Guidance for Ports in Small Island Countries)

OWG 243: a5+ ¥ — I FILEEDRE, MFEB R UHEK T BeME (Design, Maintenance and
Sustainability of Container Terminal Pavements)

OWG 248: firfa~DIELLEEA 1M1 K54 > (Guidelines for Onshore Power Supply (OPS) for
Ship)

OlG 251: FRUTIRAARIRIZE B DREHICHE T 5414 ¥ > X (Guidance on the Design of Parted
Mooring Line Arresting Systems)
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QWG 254: Z—/X—3 vy MEERDERETH A K541 > (Design Guidelines for Superyacht
Facilities)
OPTGCC: [UELENICRAT 28X Y R 7 7 )L— 7 (Permanent Task Group on Climate Change)

26 BFAICPIANC-Jopan &4 6 DR IS, PIANCO BABKR=BE(BREERER, KEFAS
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ZComZFEERUWEEYL 5, FELUDEF-WHFICEH T 2 RHFOWKRR - A ENHB»H ), EFFH
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%ﬂu% 7° l/ ‘E 4 0)1;'] 7.2.3 Deepening caisson by grouting rubble mound
W6 164 F57 FRES Tifle

Location Japan

Deepening of caisson quay wall

Period - -

The Wworld Associa=or -or Waterbo e Short

priveaptaiiinh This technique deepens a caisson quay wall by grouting a rubble mound

description | beneath the caisson and excavating the solidified rubble mound up to @

UPGRADE OF PORTS required depth.
BY BERTH DEEPENING

Drawing e
LWL -
)\\
N Beckfi |1 sall
Sackfill stones™.
So ldifles body w3
I =181 o 2
P21 Rubb e mound T
S 26,0 Thi 5 opwr pwg e g
e 5% Repleced blasted-sendstcne =
Hard clay
Type Gravity-type caisson quay wall Port area
Retaining Ground surface level: +4.0 m Initial retaining height: 20.1 m
helghf " / Mound levelinitial: -16.1 m Deepening: 2.0 m
) deepening
PIANC REPORT N° 144 Mound level deepening: -18.1 m
MarCom Working Group Report N° 164 — 2026 . The facility is improved to accommodate more than 200,000 DWT

Other container ships, while this was constructed for 50,000 DWT to 60,000 DWT.
aspects of | . Although 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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BEhEFETLE>DH
WG 225 ##E

PIANC Marcom WG 225 Report
“Seismic Design Guidelines for Port Structures”

Old design

Only equivalent static
approaches were used.

Z‘}Yr?:;;ic Inertia Earth
pressure force pressure

|

Seabed

Englneerlng‘. et
Bedrock '<>

This approach does not
work for very strong ground
motions.

Performance based design

For moderate ground motions:
minimal damage.

Gnemic  Inerta  Eartn
pressure force pressure
N\
< ‘,
Sea t ca¥o| €—
Seabed

Engineering A
Bedrock v<>

For very strong ground motions:
allow acceptable damage.
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BEZENI—IFILORBEHSA FSA4 >
DESIGN GUIDELINES
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