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Application of sacrificial anode cathodic protection design in wharf engineering
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Abstract: As an important port engineering structure, steel piles are more and more widely used in port
engineering. However, due to the long-term exposure to complex marine (river) environment, steel piles in port
engineering face serious chemical corrosion. The commonly used anti-corrosion measures for steel piles include:
coating protection, metal thermal spraying protection, wrapped organic composite layer protection, sacrificial anode
cathodic protection, impressed current cathodic protection and other methods. Among the many anti-corrosion
measures, the sacrificial anode cathodic protection method is one of the most commonly used and effective method at
home and abroad, which is commonly used in underwater area and mud area. In view of the problem that the
strength of steel piles is reduced due to corrosion, which has an important impact on the structural safety of port
engineering, the application of sacrificial anode cathodic protection technology in wharf engineering is studied. The
protection effect of aluminum-zinc-indium anode is evaluated by combining theoretical analysis with on-site
experience through means such as potential detection. The results show that when the protection potential is
maintained at —1. 05 — =0. 85 V ( relative to the Cu/CuSO, electrode ), the corrosion rate of the steel pile is
reduced by about 90 %. The service life of the anode body of a single pile can reach about 30 years, and the
sacrificial anode system can significantly prolong the service life of the steel pile structure of the wharf.
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Tab.1 Chemical constituents

2E 13 1%
Zn In Cd Sn Mg Si Ti Al

Si Fe Cu

FR-FE-SR-HA (A1) 2.5~4.5 0.018~0.050 0.005~0.020 - - - - <0.10 <0.15 <0.01 A=
FR-BE-HH-81 (A12) 2.2~5.2 0.020~0. 045 - 0.018~0. 035 - - - <0.10 <0.15 <0.01 AKiE
BR-AE-A-TE (A13) 5.5~7.0 0.025~0. 035 - - - 0.10~0.15 - <0.10 <0.15 <0.01 4
B85 -BE (A14)  2.5~4.0 0.020~0. 050 - 0.025~0.075 0.50~1.00 - - <0.10 <0.15 <0.01 A&
FR-E-AR-EE-EK(A21)  4.0~7.0 0.020~0.050 - - 0.50~1.50 - 0.01~0.08 <0.10 <0.15 <0.01 Q&
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Tab.2 Electrochemical performance
FEBRAARE JFBELALV TAEHAL/V SIPRELAE/(Ah-kg™')  HIRACRI%  WHER/ [kg - (A-a) '] ViRl
1 -1.18~-1.10  -1.12~-1.05 =2 400 =85 <3.65 PRI SIS | ST
2 #l -1.18~-1.10 -1.12~-1.05 =2 600 =90 <3.37 A ]
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Fig.1 Sacrificial anode diagram of marine Fig. 2 Sacrificial anode diagram of port
engineering facilities engineering facilities
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Tab.3 Types and specifications of sacrificial anodes for marine engineering facilities
2 Bk [Ax (B, +B,)xC1/ B [Py Py
(mmXmmXmm ) D F H G kg kg
AI-1 2 300%(220+240) x230 2 500 60 300 110 294.0 310.0
A[I-2 1 600x(200+210) x220 1 800 60 300 90 181.0 190.0
A[I-3 1 500%(170+200) x180 1 700 50 300 80 122.0 130.0
A4 900x( 150+170) x 160 1 100 40 300 70 55.0 58.0
e L ORRMERZES, Wk 11, 12, 13, 14, 21,
2. T &M, AR T RN v AR TRt B AR DRy R4 B A
3.5~ 12 RE\EMUEITF S,
x4 BOIREHEEMRARES KNG
Tab.4 Types and specifications of sacrificial anodes for port engineering facilities
s ks [AX(B,+B,)*xC]/ BRI RR AR F /mm Jid B IR ST /mm HEE  BFE/
(mmXmmXmm) D F G D E F G kg kg
A5 1 500x( 148+178) x170 1 800 25 65 1 800 50 8 65 114.0 120.0
All-6 850x( 180+220) x180 1 100 25 70 1 100 60 8 70 80.0 85.0
Al1-7 800x(200+280) x150 1 050 25 55 1 050 60 8 55 76.0 80.0
ALII-8 700x( 160+220) x 180 950 22 70 950 60 8 70 68.5 72.5
A9 1 250%(115+135) %130 1 500 18 45 1 500 40 8 45 52.0 56.0
A[I-10 1 000x(115+135) x130 1 250 18 45 1250 40 8 45 42.6 46.0
A[I-11 750%(115+135) x130 1 000 16 45 1 000 40 8 45 33.0 35.0
AlI-12 500%(115+135) %130 700 16 45 700 40 8 45 22.0 23.0
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Tab.5 Basic data of pile foundation
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Tab. 6 Calculation data
PRI TREE RMIBI b R L / UGS PHIRE KR W AW
PRPEF/A  BRPHR/A RYRR/A iR ke ( mmXmmXmm ) Jii kg Fiie kg B RAEHR/A EERT/A
2.21 1.84 1.98 207.09 1 500%(170+200) x 180
2.34 1.94 2.08 218.38 1 500%(170+200) x 180
2.01 1.73 1.94 194.19 1 500%( 170+200) x 180 133. 66 141.5 2 3.2 2.15
2.08 1.78 1.99 199.84 1 500%(170+200) x 180
2.52 2.01 2.13 235.32 1 500%( 170+200) x 180
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Tab.7 Anode block dimension and selection

BN EAR/mm BAAAARIAS /(mmxmmxmm) A/mm

B/mm  By/mm  C/mm  F/mm  L/mm

BAYUR T kg BT B kg

800 1 500x( 170+200) x 180 1 500 170

200 180 60 A+770 133. 66 141. 50
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Fig. 3 Sacrificial anode installation diagram (unit;: mm)
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