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Chloride-induced reinforcement corrosion
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Comparing seawater composition with pore 
solution in concrete
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Concentration [mmol/L] K Na Ca Mg Al Si SO4 Cl HCO3 pH

NaCl solution (3%) - 545 - - - - - 545 - 7.1

Seawater (Trondheim Fjord) 8.9 411 8.8 47 - - 26.9 548 n.d. n.d.

Seawater (Atlantic ocean) 9.7 457 10 56 - - 27.8 536 2.3 7.7

Seawater (Baltic) 1.8 93 1.2 11 - - 17.8 110 n.d. n.d.

Pore solution cement paste 532 279 1.2 - 0.31 0.29 27.6 - - 13.7



NaCl vs. seawater
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Laboratory exposure
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Impact of the other 
ions on Cl ingress
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Marine exposure
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10 year old concrete wall in tidal zone
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Spring 2013
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Spring 2013
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Marine exposure:
Focus concrete
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Marine exposure: 16 years – biological side effects
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August 2013
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Marine exposure: 16 years – biological side effects



Take home message

• Concrete in seawater is prone
to phase changes at the
surface

• Though the depth affected is 
limited to about 10 mm even
after 75 years

• The formed calcite and 
brucite/M-S-H crust seems to 
form a favorable basis for 
biological growth.
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Thank you for your attention.
Any questions?


