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Deterioration of Plain Concrete for Coastal Structures

Under Marintime Environments

Hiroshi SEKI*
Sachio ONODERA*
Hiroshi MARUYAMA*

Synopsis

This paper discusses about degree and rate of deterioration of plain concrete structures
by way of field observation and experimental work. Structures investigated were sea walls
and wharfs which have been exposed to sea water and sea breeze for approximately fifteen
to fourty-four years.

Field investigation were carried out with such methods as surface observation, Schmitt

“hammer and ultra sonic method. Core specimens were picked up from upper layer of various
concrete structures. Items of laboratory tests for core specimens were as follows: unit
volume weight, average depth of neutralization, salt content, compressive strength, and
estimation of mix proportioning by way of chemical analysis of finely crashed concrete.

Based on the surface observation of plain structures, degree and rate of deterioration
were evaluated. Main factor for visible deterioration of concrete might be concerned with
quality control of concrete at the time of casting, vibrating and curing. Furthermore, one
example of errosion of concrete attacked chemically under acid water ( p.H. 3 — 7 ) was
introduced. ' :

Average depth of neutralization of concrete resulted in 0.1 ¢cm to 3.7 cm. There
showed no evident relation between neutralization and passing year because of difference of
mainly quality control of concrete. Concrete contained larger amount of salt than estimated.
Test data showed salt content of 0.05 percents to 0.50 percents. It may be supposed that
salt content in concrete is influencial to corrosion of reinforcing bars embedded in reinforced
concrete. Test results of compressive strength for structure exposed to marintime environ-
ments indicated approximately 300 kg / cm2. On the contrary, it was estimated that some
structures used for twenty years had compressive strength of less than 150 kg / cm2. Water
cement ratio calculated with chemical analysis of mix propbrtioning ranged from 50 percents
to 150 percents. Based on the test results, deterioration of concrete was classified into three
classes in each test item according to the standard of evaluation proposed.

* Members of Materials Laboratory, Structures Division
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