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Sea Water Utilization in Concrete
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Research Career (Hidenori Hamada)
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1. Why now! Do we need to use seawater for concrete
production ?

2. Present situation of Seawater usage in concrete production.

3. Conceptual model of RC deterioration due to the chloride
attack.
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Water scarcity !

+ More than one in every six people in the

W
th 1s both fresh and not have sufficie
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+ When there is not enough potable water for a
given population, t t of a water crisis is
realized.

¢ 90% of all natural disasters are water-related.
+ (UNISDR)

Water Stress by Country: 2040
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NOTE: Projections are based on a business-as-ususl scenario using S5P2 and RCPA.S.

For more: owlyAiWop 7 WORLD RESOURCES INSTITUTE

Goldman Sachs esti that global water
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In Australia

broke are trying to

¢ In the field of concrete, billions tons of
freshwater is cons |
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Chapter 1 Objectives and activities of the Committee
Chapter 2 Case studies of concrete structures

Chapter 3 Evaluation of the material properties of concrete
Chapter 4 Durability of concrete mixed with seawater

Chapter 5 Higher performance of concrete mixed with seawater and
appropriate reinforc
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By T Nishida (P. A. R. I.)

Total CPC, Cihers

Moderate
or unclear

Seawater for Concrete Production ?

Negative aspect:

* All the standards in the world inhibit using
seawater as mixing water for RC.

* Almost all t S orld are

Then'!

What is problem of seawater use for
concrete production ??
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Is seawater har
’ [

Is sea water harmful for
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Nlay be “no” I Conceptual me 2teric tion due to

Initiation . Propagation _Acceleration period
period  period ; period !
i T

Degree of corrosion

Life time of the structure
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Mineral

0 — 0.6 kg/m?3

—{ BW/B=0.4 BW/B=0.5 BW/B=0.6]

Possibility use
seawater
(Seawater based .
mortar 3.5 kg/m3) What is th /y
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Exposure-site Operated by PARI (PHRI)

Kagoshima port Shimizu port

oride Diffusion Coefficien ine
from “Long-term Exposure Test”
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Diffusion Coefficient

Chloride Distribution in the Specimen Exposed
under Marine Tidal Condition
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Estimated Length of “Initiation Period”

Estimated Initiation Period (years)
Specimen No. wic
Cover depth = 35mm Cover depth = 55mm
OPC 0.45 3.9year Over 21 years
OPC 0.60 1.8 year 5.1 year
OPC

y! .4 year
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Various Diffusion Coefficients Obtained

by Different Method
__ 25
s O Electric migration test
g, —‘ O Short term saltwater immersion test
NE 2 H Long-term exposure test
& B Actual port structures

Long-tem exposure test is a message...

(1) From senior to junior over several
generations.

(2) Conversation with natural environments

Chloride diffusion coefficient

By N. Otsuki & T Nishida (Tokyo Institute of Technology)
38

Performance of Seawater-mixed Concrete in Natural
Corrosion Environments

Kyushu University, in her doctoral thesis, 2019.
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History of RC Beam

(5 in winter to 35:C in summer)

Tidal pool and water artificial splash Atmosphere

(under bending load) (without bending load)

Total Corroded Area

100 Cover depth
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Appearance of Steel Bar

Group I : M= 7.97 kN.m

© Most damage zone (close to position at maximum crack width and depth)

Chapter 5

Topic 5

Can we use seawater for concrete
production safely ?
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Several experiences of sea water mixed

Light house in Nagasaki Pref.

From old research

By Prof. Oshiro & Dr. Tanikawa
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SPECIMEN DESIGN

How’s CNI working in
seawater-mixed
concrete?

Can CNI coating prevent
corrosion?
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