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2. EREIEOEM
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WEAEFE J 0 ke L C 2 @ 8s K& <%, 180 12
MbsETOEE, FIaTtr I/ TITHr 2 e &h
7o F, i TOUI IS4 TREICLY, v T nEE
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TC : HHZEE2 (technical committee)

PWI : TR E  (preliminary work item)

NP : HEBHEEHEE (new work item proposal)
AWI : AGZERER  (approved work item)

WD : {E¥% (working draft)

CD : ZESYRZ (committee draft)

DIS : [EFEEE%S (draft international standard)
DTS : Hffift4%kE24 (draft technical specification)
FDIS : Ff&ERSHASZE (final draft intemational standard)
IS : [EBE#%  (international standard)

TR : HffAREZE (technical report)

TS : Hfit4%E (technical specification)

Amd : {EFZE (amendment)

SR : EHIREL  (systematic review)

2.1 fBEYMOET

REXEMORRFOFAICEI LTI, ISO/TC 98 (Bases for
design of structures) {23V THI( LG TN TEY,
—AHENE NS - (- EE R BN EERIIA 25560 C
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FAMEE ORFRFHIE L CIE, 18O 23469:2005 (Mt
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TOEENBRIE SN, BT, SOEFREEIRET D70 L,
FRINZ Z OIEEIC ST 5 TETH S,
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ISO/TC 182 (Geotechnics), TC 190 (Soil quality), TC221

(Geosynthetics) T, HERBMROBULALOMEM T
TRV, PSR AR T2 E SR 2 55 T
W5 RRZHEBIZBIRO & 5 /2B OFIE - U TR
N

(1) HEFRA & Bk

I1SO 17892-3:2015 (M & 5k — L DENHER—55
3L BRI ORIE), 1S022476-15:2016 (g &~
R — I NLE R — 2 15 50 JRHIFROFHAD, 1SO 22477-
10:2016 (HEFHAT & 58 — MRS E ORBRE — 55 10 45:
FLOZHFENE RS D 3HH&RIL, SR DIEENHED 5
FANQAYY

1S022476-4 (HEERAT & 38R — I EslR— a5 4 50 A
— ) — ML A SmaliR) 13 2021 429 ALZ, 1SO
22475-1 (HUERRA &3k — 1 7Y 751k & R/
E—H1E: 18 Ha, ko7 7B
Feffi ) 13 2021 4F 10 H12,1S & LTHFI& 72, ISO/TS
24283-1 (HiRRFA & 3R — A HHE L B —26 1 &0 &
KD D HiliE & B DB DAL —F—), ISO/TS
242832 ([Fl—%5 2 & : \LdHHHEMZ), L ISOTS
242833 ([F—2F3 0 : SRERZE) 1L, Wihd 2022 41
AIZTS & LTHFlEhE.

ISO/FDIS 24057 (Mt D AW 2 HEE 3 D e
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H5 | EETTRRER) D 6 B, BUREOIEENMED BT
W5,

(2) HivEEsEs

HRERETIZRI L ClE, TC 190 (ZRBWCTHE 2D B
TWW5. 2021 41T, 1S023646 (MZEREE—GC-MS KR
GC-ECD |Z X 2 HHEFERBREAIO 5347 51%) , 1SO/DIS
13914 (438, WEREIZ A APEGE), AT v ¥ —EiRE
HAI O~ NI T T4 =L BEATHRL e T7T0B
FOFA AF T UBRAR Vb 7 = = VORIE) 72 LDt
HEBREBIR T DAL - 2Ry - IR DO SO HIEHE
SNV, FEHITENST 5.
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Lyiaaryy)—hoMWE), 1S01920-10:2010 (=27
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NEXEHEEEOMERE N OFHIMZERILNE) 1% SR I 5 SEfE
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22015 ([E—2E2%R : FRP >— 1), 1SO18319:2015 (=
7 ) — MEEHO T DO ER(LAR U ~— (FRP) 58—
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SR DIEENED HILTN D,

ISO 18319-2:2022 (=227 U — MEEMDT= O OFHHENR
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ORI BIEDES 2 BUET HHIET, 2022 4F1 AIZIS &
L CRITSNT-.

ISO/AWI 18319-3 (=227 U — MEEW DT D OfkiEsR
{bAR Y ~— (FRP) ffii—5 3%R: FRP > — hO53%H) 1%
MHER FRP > — hOSMEAHIET 28I TH 5. if_
ISO/PWI 13182 (it £ > MEAMIZHW D ARGE
THEOBIRS) 13, JISA6208 (=227 U — b R ONE/LH L
BrRSEERE) ORLELSIERCE DEFHEDEY Z RET D
¥ CThD. Wik b BARDLNFIREIM TN, b
ZRME LT-B T 5.

(6) MERF - fifilE

ISO 16311-1:2014 (=7 U — MEEM)OHERFE R X
OMHIE—55 156« — s, 1S016311-2:22014 ([Fl—%452
BT 7 U — MEGEOFHI , 1S0 16311-3:2014 (7]
— 5 3ER ASRE R OB E DR , 1SO 16311-4:2014 ([7]
—E AT SRR ONTIHEBEOR T) 1%, BANTELT
HAL SN2 DT, SR IZHE D BUFE/EEDED BT
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ISO/TS 16774-1:2017 (M F =227 U — MEEMOOOE]
AUTKTT DIRKAIERZ BT 258 E— 55 1 56 2%

2B 5B 515), ISO/TS 16774522017 ([Rl—%5 5
B AREMEIZBE T 258515, ISO/TS 16774-6:22017 (Rl —
68 FHEBREMEICBIT 28 ERAR) 1L, Wb, SR
VZPE D SRV EEDS D BTNV 5.

ISODIS 5091-1 (£ A MRMEFE Wz 27 ) — |
TR ORFEFRE— 5 135 : AJFHI) , ISO/DIS 5091-2 ([F]
—H 280 . LEHEE ), ISO/DISS5091-3 ([F—45 34 :
TR Iif) ISO/DIS 50914 ([Fl—55 4 358 : B3 C 1K)

13, BT T AL BRMERE TARE - Hirafaet)
(ZH< EZIKT’E DIFERETH Y, BULDOVEEDNEHIZ
HEATND.

6) BE~RI AL b
ISO/DIS 13315-1 (=7 U— F =7 U — MiEY)
DEE~ AT A =5 1H : —FRAI) 3 KT ISO/CD
1331522 ([Rl—455 280 : AT LEERE A X0 b U F—X)
D 2 BIELE, SRITHE D BEIEENHED HIL TN D.
ISO/CD 13315-3 ([Fl—% 30 : Mpbrkt L f= 27 Y —
R OREE) X327 U — B X ONERM IO REEBE 2 s
DR~ R A M, ISOPWI3315-5 (Al —55 556 :
2 7 ) — MEEWORT) X227 Y — MEEYONE T
BB 2B~V A L M HET DL DT, HnEH
DFEZRIT X0 A EDOVEEDED BT 5.
TN FATHA I N~F A |
ISO 22040:2021 (=> 7 V— MEEMDZ A 7% A 7 v
TRUAVDR) TRENTCNDTA THA TN~ RA
N OFSAAZIEE SN T T 9 G HBebi s LU (i T) B
BECO~RT AL FOIFEICBET D b ZED T 5.
FXATEEREI L PWI Bk E CilEr, B E 70 < PWI
BT T igmm B SLA TETH 5.
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2.4 SiEE

SEREEIZRY L TIL, ISO/TC 167 (Steel and aluminium
structures) (2T LOREIAMTOIL TR Y, —i%tE
FVEN A ARG E =D ENFEETIR Z B DT D,

ISO/DIS 17607-1 (St — & DR L —55 150 : —fix
BRI N OGEHE) , ISO/DIS 17607-2 ([ —45 2 H5: £ik1)
ISO/DIS 17607-3 ([Fl—%F 33 : fikik), 1SO/DIS 176074 (7
—H AT BE%), ISO/DIS 17607-5 ([Fl—#55 530 « 1a5%),
ISO/DIS 17607-6 ([Fl—%5 6 : A3V MER) D 6 BlKZED
VERDHEED B4, DIS BERDEFEIZE L T 5.

3. EBEEERFRONAE

2021 ARHEIZ[E HEANBORI S HITERT N BFE LTS TR
S DOPEERREET IS S OB A EOMRI MR B
DA 2B, WA DRRGE T = L2 o M LT
A OISR OBGHHAZET S 20 OEME1T-7-

(TG & NECHREEARR ) 13 2020 4FREI 50
FR) . ZIZTE, SORER (BREE), KO
ERZTT, BEHMHHT 25 Y 7 b U = TIZHOWTORPEZHE
5.

3.1 MoEeER (EEEE)

[ER] SRR ORGTTIL, #OFELS (B
W) & FIAAL TV DD
[[EVE RS LN D HI O R L A (FREE)
13, R OSHL TRER Y — NTHAD BRx Z2E VS
WTND.
(1) PPA-Engineering Standards for Port and Harbor Structures
(Philippine Port Authority)

F1 DL B REEDTR SIVTND (HARDIHE L [F]
iE) . < \CBERAEEMD B D500, R AR E T
DICOICEEM B (e SHEHER L) &7 —
HOMTLENZR D, E S RHRES TR IO AL,
JERBIEXIROBPRITERE 240 5 BN B 5 LRt S
TWa.

(2) EAU Recommendations of the Committee for Waterfront
Structures Harbours and Waterways (Germany)

B-1 D& D izdbiEL 2L Ml B U7 RO
BEOEMHIVRSN TN,

(3) AS2159-2009 Piling - Design and installation (Australia)

K2 LB DI IO REE DV RSN TN D.

(4) EN 1993-5:2007 (Eurocode 3: Design of steel structures -
Part 5: Piling)

Splash zone, Intertidal zone, Low water zone, Permanent
immersion zone, Buried zone O fHE | OV THFRR X4
CU%. Splashzone |3A% b I AL & <, Low water zone

(Usually about 0.5-1 m below LAT) [ XEHAIE X312 72
%5 (%-2).

Fi-4 BLOFES [THITFKOAEE, HEORER, %Kk
BUNIIEAK 7R & % Seh U T i S F AR B O8R5 £
E)VRIILTWA.

71 Standard values of corrosion rates for steel material
Corrosive environment Corrosion rate
(mm/year)
HWL or higher 0.3
Seaside HWL~LWL-1 m 0.1~03
LWL-1 m ~ seabed 0.1~02
Under seabed 0.03
Above ground and exposed to air 0.1
Land side | Underground (above residual water level) 0.03
Underground (below residual water level) 0.02
NORTH SEA BALTIC SEAY
wall thickness height rone wall thickness height song

splashing water zone

(Spwz) splashing water Zone

: (sewzl
intertidal zone : =
(WWz) -_J’_’ﬂ“‘.l
= low waler zone
{Lwz)
fow water zong
LWzl
permanent
immersion xona
permanent (L)
immersion zone
(Uwz

' bottom

1 aiso applicable to inland waters
[X]-1 Qualitative diagram of the corrosion zones for steel sheet
piling with examples of the North Sea and Baltic Sea

72 Exposure classification for piles

Exposure conditions Exposure classifications
1 Piles in water
() Sea water — submerged Severe
(b) Sea water — tidal/splash zone Very severe
(c) Fresh water, soft running water Moderate
2 Piles in refuse fill
(a) Domestic waste (see Note 2)
(b) Industrial waste (see Note 2)
3 Piles in soil (see below)
o Chlorides Cl Resistivity concsli(Ziltl)ns* conc?i(t)iltlms*
T B A B
ppm
>5 <0.5% <1000 >5000 Non-aggressive Noni
aggressive
45 | 052% | 1000-10000 | 2000-5000 Mild Non-
aggressive
34 2-5% 1000020000 | 1000-2000 Moderate Mild
<1 >5% >20000 <1000 Severe Moderate
* Soil conditions A — high permeability soils (e.g. sands and gravels) which are below
ground water.

Soil conditions B — low permeability soils (e.g. silts and clays) or all soils above
groundwater.

-3 Corrosion allowances for steel piles

Uniform corrosion allowance

Exposure classification (mmyear)
Non-aggressive <0.01
Mild 0.01-0.02
Moderate 0.02-0.04
Severe 0.04-03
Very severe 0.1-0.5
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a) Vertical zoning of
sea water aggressivity

b) Corrosion rate
distribution at side
exposed lo sea water

¢) Typical bending
moment distribution

Zone of high attack (splash zone); B
Zone of high attack (Low water zone); D
Buried zone (Water side); F
Buried zone (Soil side)
MHW  Mean high water;

Interlidal zone;
Permanent immersion zone;
Anchor;

OmO x>

MLW Mean low water

NOTE: Corrosion rate distribution and zones of sea water aggressivity may vary considerably from
the example shown in Figure 4-1, dependant upon the conditions prevailing at the location of the
structure.

[X|-2 Example of corrosion rate distribution

-4 Recommended value for the loss of thickness (mm) due to
corrosion for piles and sheet piles in soils, without ground water

; : LT 25 50 75 100

Required design working life | 5 years vears | years | years | years
lendlstmbedvnamral soils (sand, 0,00 030 060 09 120
silt, clay, schist, - *)
Polluted natural soils and
industrial sites 0.15 0.75 1.50 | 225 3.00
Aggressive natural soils (swamp, 020 | 100 | 175 | 250 | 325
Non-compacted and non-
aggressive fills (clay schist, sand, | 0.18 | 070 | 120 | 1.70 | 220
Sllt, .. )
Non-compacted and aggressive 050 200 35 150 575
fills (ashes, slag, - *)
Notes:

1) Corrosion rate in compacted fills are lower than those in non-compacted ones. In
compacted fills the figures in the table should be divided by two.

2) The values given for 5 and 25 years are based on measurements, whereas the
other values are extrapolated.

5

corrosion for piles and sheet piles in fresh water or in sea water

25 50 75 100
years | years | years | years

Recommended value for the loss of thickness (mm) due to

Required design working life | 5 years

Common fresh water (tiver, ship
canal, ***)in the zone of high 015 | 055 | 09 1.15 1.40
attack (water line)

Very polluted fresh water
(sewage, industrial effluent, - )
in the zone of high attack (water
line)

Sea water in temperate climate in
the zone of high attack (low 0.55 190 | 375 560 | 7.50
water and splash zones)

Sea water in temperate climate in
the zone of permanent
immersion or in the intertidal
zone

Notes:

1) The highest corrosion rate is usually found in the splash zone or at the low water
level in tidal waters. However, in most cases, the highest bending stresses occur in
the permanent immersion zone, see Figure 4.1.

2) The values given for 5 and 25 years are based on measurements, whereas the
other values are extrapolated.

0.30 130 | 230 | 330 | 430

025 | 090 175 | 260 | 3.50

INFEEATRRSE Y o % —faSCEE No. 22(2022)
(5) BS 6349-1-2000 35 L TX BS 6349-1-4-2013
SR Ofik, EN1993-5 L [RIEDFE4 LFE5 1T
LA EREFE LW EHHTEINTWA.

Atmospheric zone:
- above splash zone and where direct wave or spray
impingement is infrequent
Splash zone:
- above mean high-water to a height depending on mean wave
height and exposure to wind
Tidal zone:
- between mean high-water and mean low-water spring level
Intertidal low water zone:
- between low-water spring and 0.5 m below LAT
Continuous seawater immersion zone:
- from 0.5 m below LAT to seabed level
Below seabed level or in contact with soil

3.2 FRERKNL

[ERS] Kb EREDORREH T, Lok o (2l RGO
BKNL (BRSOt NI I3 1T DKL) Z3%0E L
TV

[[51%] BS8002, CIRIAC760, BS6349-1-3 |23 T, #f
TARBLE, ASCFHIE®R, AKSCHE GRS L OBREEE
WAEZBF L CRDD EHESNTCND. KNOWRTEN, #
W), ZEIKAAC K5 Y KEEOZEE), s Ll
K DW DR BELZET HNENR DS, HT R ORENL,
CIRIA |ZHD%, 7u Y=y MNEHGRER O R KILOR
&L, 61T, HEHEORBRIZEY 0.5~1m A 7-fE%
AT 5. B8 ORGSR e & Ofiii/e FE4 o0
TUE, KOLEBEE DRET DMERDH D, T—F )3
IRTTRVGANZES, AN HIER S 1m FAEIX
R E T 5.

BS 8002 Tid, I F/KALDRREHF{EIE CIRIA C760 (27
ENTVWA LT EN TV D, SERRRUDKIR I3 T KL
B SGHLE & A7 L, ZFRETEENC OV C ORI E IR S
RETHY, 95 ThRITFUIR O AR L~ (MiZm)
LT REEHEL TS,

BS6349-1-3, EAU, BS8002(ZC, HuTF/K(ZIFFRAMEED
PAMEI DT A CEE S W TRRE TR & LHE SN TN 5.
W, RN OZEEN T OB L 0 4070<, HEK
B OFEE, Hfg OB, ASE 2 EOBERIEA SIS,
FHBEDTFHIY, WFCINC L AR LMETHD, K
BT E S DY & RE SIVRWGE DR D 5. FKkE
DEVIEFCOHLR L2, KHAE DRKEIZ X 0 HEAhans
EWGAITIEL, BS8002 IZHESN TS L HIT, KEE
WUBDZ ENTEA.

—WIZ, BN OREIER L C, EH DR % BE.
L720 . CIRIA C760 O 5 FilCHESN T\ 5 BV,
IRE MRS RGN EE AT 5 Z L1 TE20, Lo
L7273 B, 15T 2 D RARKEDSZ BRI CHAN - D AIFRK
JEIZ EN 1997-1:2004 [ ZHE iR 2 K D ITHERE L Tuvs.
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a) Minor, non-tidal

b) Large drawdown after floods
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d) Tidal, with flap valves
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Mean high water springs (MHWS)
Mean low water springs (MLWS)

&

7

8 Extreme case
9  Flap valve
1

0 Min. 1 m hydrostatic pressure difference

[X|-3 Hydrostatic pressure distribution on waterfront structures
where soil is retained to full height structure
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Non-tidal area

Situation Figure Load cases as per R 18
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[X]-4  Water pressure difference at waterfront structures for
permeable soils in non-tidal area

Non-tidal area

Sitation Figure Load cases as per R 18
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[X|-5  Water pressure difference at waterfront structures for
permeable soils in tidal area (Fig. R19-2.)
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