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ABSTRACT: In order to solve the corrosion problem of wharf steel piles, the work aims to conduct corrosion investigation on
Chinese similar receiving terminals and optimize the long-term corrosion protection technology of steel piles. According to the
research and experimental results, the protective effect of petrolatum tape and covering system (PTC) was better than that of the
other two anticorrosion technologies. PTC was the best solution for corrosion protection of wharf steel pile in splashing zone.
Tianjin Nangang LNG receiving terminal breaks the tradition of corrosion protection design at Chinese wharfs and it is the first
case in China that PTC technology is used for corrosion protection in the initial stage of design and construction. The relevant
investigation and test results can provide reference for the corrosion protection design of wharf steel piles in China.
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Tab.1 Corrosion investigation of similar LNG terminals
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Fig.1 Corrosion of steel piles of an LNG terminal in Bohai Sea area (7 year operation)
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Fig.2 Corrosion of steel piles of an LNG terminal in the East China Sea (5-year operation)
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Tab.2 Anti-aging performance test of fluorocarbon coating system, polyurethane coating system, self-fusion
tape and mineral grease anticorrosion material
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Fig.3 Images of samples after aging resistance test: a) fluorocarbon coating; b) polyurethane coating;
c) self-fusion tape; d) mineral grease anticorrosion material
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Tab.3 Salt spray resistance test of fluorocarbon coating system, polyurethane coating system, self-fusion tape and
mineral grease anticorrosion material

FES T WIZFhE A 2% 5
ZW-001~003, ZW-005: I 0 (S0), AFHEHL% 0 (S0), FHFKSY 0 (S0)
ZW-001—005 TR EHMA &R
R ZW-004: EHIEY 0 (S0), AFEHEH 1 (S5), R0 (S0)
ZW-006—010 MR EHE R FEHLEL 0 (S0), A% 0 (S0), FTE%EY 0 (S0)
ZW-011—015 1 Bg B vy FIEEEG 0 (S0), 445 0 (S0), FEZYL 0 (S0)
~ ~| ~ _ . i) A Y 45 4] P Lt Y
ZW-016—020 1 i ZW-016~017, ZW-019~020: EHIEL 0 (S0 ), HFHEEH 1(83), FIEHFEH 0(S0)

ZW-018: 5L 0 (S0), AFHEHEY 0 (S0), R0 (S0)

3.3 RBERAE

AR AL S HE v 3k 25 i B0 R A B T 61T
JE A 5 SR R A s P S b S PR TR K o 1l AR AR Y
MRA iR R AT, B RIHAESE 10 min AREATECH
J& 10 min T4, ICPEH SRR SRR R g0 i 72
PSR AT, IRIEREISY 1 000 h, IRIEEEH UL 4 F1
K5, 6.

3.4 mBAZEMIK

I H A2 TAE S 43 A 2s (i | ik R 2
MR . REAFRIRZ M . A A B ey ol LA
# PTC MBI EEHAL (OCP ). HALZBHET
(EIS) VARt biZl (Tafel ), & 7a %0, 113 4
FlATREZ G, A0 DX BH PR B 8 = T4l Aie A, 150 B
4 FkA R B BT S PERE . PTC A4 RIBHBTE N H fl



< 100 *

2023 4 4 A

c ARLA B

AT IEB kL

K4 s ilse T SRR
Fig.4 Images before and after salt spray resistance test: a) fluorocarbon coating system; b) polyurethane coating system;
c) self-fusion tape; d) mineral grease anticorrosion material
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Tab.4 Alternate immersion test of fluorocarbon coating system, polyurethane coating system, self-fusion tape and
mineral grease anticorrosion material
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Fig.5 Images before (left) and after (right) alternate immersion test: a) fluorocarbon coating system;
b) polyurethane coating system; c) self-fusion tape; d) mineral grease anticorrosion material
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Fig.7 Electrochemical impedance test and polarization curve: a) impedance test; b) polarization curve
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Fig.8 Comparison of platform riser and jacket before and after cladding: a) platform condition before construction; b) platform
condition three years later after completion of construction
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Fig.9 Installation of protective specimens
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Fig.10 Data from site verification and laboratory analysis of protective specimens: a) protective specimens
opened four years later; b) verification analysis of protective effect
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Fig.11 Steel pile cladding of a chemical wharf in the Yellow Sea area: a) before steel pile repair; b) after steel pile repair
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Fig.12 Site verification of demonstration steel piles in Qingdao Port Liquid Wharf
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Fig.13 Corrosion of steel pile protected by coating
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Fig.14 Protective effect verification
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Fig.15 Corrosion status of steel pile protected by coating
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