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Influence of Hydrostatic Pressure on Chloride lon Penetration of Marine Concrete

Gyeong-Tae Kim', Gyu-Yong Kim>*, Jeong-Soo, Nam”’, Bo-Kyeong Lee”, Chang-Hyuck Lim’

Abstract: The Marine concrete that located at immersion zone receives an hydrostatic pressure of 1 atm as depth of the water increased by 10 m. And
it could accelerate chloride ion penetration. In this study, to evaluate the influence of hydrostatic pressure on chloride ion penetration, concrete mixed

by ordinary Portland cement and Portland blast-furnace slag cement was exposed to 1 and 6 atm and substitute ocean water. As a result, the surface

chloride ion concentration of the concrete under 6 atm of hydrostatic pressure increased rapidly and the water-soluble chloride ion contents was increased
by depth. In addition, the concrete under 6 atm of hydrostatic pressure showed the increase of capillary pores corresponding to 5~100 nm.
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Table 1 Physical properties of used materials

Materials Physical properties

ordinary Portland cement (OPC)
Density : 3.12 g/cm’, Blaine : 3,200 cm%/g

Cement
Portland blast-furnace slag cement (PSC)

Density : 3.05 g/cm3, Blaine : 3,500 cmz/g

Crushed sand (S)

Fi It . . .
e aggregate Density : 2.56 g/cm’, Maximum size : 5 mm

Crushed gravel (G)

C t . . .
oarse aggregate Density : 2.65 g/cm3, Maximum size : 25 mm

Table 2 Experimental plan

Experimental Experimental

Evaluation items

variables level
Cement type OPC, PSC + Water-soluble chloride
Pressurized contents
1, 6 atm * SEM micrograph

conditions . R
+ Pore size distribution and

cumulative pore volume

Pressurized 3,7, 28, 56 days

period
Table 3 Mix proportion
Specimens|Target air| W/B | S/a Unit weight (kg/m’)
D (o) | (%) | (%) | w |oPC|PSC| S | G
OPC 429 | 0 | 752 | 967

4.0+0.5 [ 38.2|44.6 | 164
PSC

(e

429 | 748 | 962
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Fig. 1 Experimental method of chloride ion penetration in concrete
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Fig. 2 Conceptual diagram of chloride ion penetration experiment
equipment of concrete under hydrostatic pressure
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(c) PSC 1 atm

(d) PSC_6 atm

Fig. 5 SEM micrographs of concrete under hydrostatic pressure
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