Freeze-Thaw Resistance and Void Characteristic of Blended Cement
Concrete using Seawater
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ABSTRACT

The durability of concrete involves resistance to freeze~thaw action, corrosion, permeation,

carbonation, chemical attack and so on. Generally, properties of concrete have heen well
understood under the separate action of these deterioration mechanisms. However, in practice,
the degradation of concrete usually is the result of combined action of physical and chemical
attack and can be accelerated by the combined action of several deterioration mechanisms.
In the present study, to evaluate the combined deterioration by freeze-thaw action and seawater
attack, ground granulated blast-furnace slag or silica fume concrete with water or seawater as
mixing water was exposed to 300 cycles of freeze-thaw action. Tests were conducted to
determined the relative dynamic modulus of elasticity and compressive strength. Furthermore,
The MIP analysis were performed on the deteriorated part of concrete due to freeze-thaw action
and seawater attack.
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Items Chemical composition (%) Ig.loss Spedific Fineness
Types Si0:2 AbOs Fe0s Ca0 MgO SO; (%) gravity {cm’/g)
OPC 21.95 6.59 2.81 60.1 3.32 2.11 2.58 3.15 3,112
SG 335 145 0.67 41.7 5.38 2.70 0.09 2.92 4,450
SF 91.2 1.3 0.8 0.7 0.3 - 2.3 2.20 204,700

2) A 2 EHA : FAE HF 260, 2HE 28U FAZAG AWK 5 25mmY FS FAE A
ahon, dAFF AAA dBTVIE TAAINZ] A wF 1.09£0.029] F2dA AERSFAE
A3t AT
(3) Wi @ FIYE Az AHRE WEFE 35 dFTHAF()E AFE FHE AEsP o,
AFdMr= ASTM D 11419 &3t Table 28} o] Azt Arch.

E 2 oddll+ M =(g), ASTM D 1141)

NaCl MgCl> - 6H:0 Na2504 CaCl KCl
2543 520 4.09 1.16 0.69

22 2aYE A% E W
6F 79 ZAYE FAA(WI0x20 cm)E A H e, TALUE e F 37 2o
E 3 g AM8E 232(E vt

Items Mixing | Gumax | Slump | Air | W/B | S/a Unite weight (kg/m’) Agent
Types water (mn) (cm) (%) | (%) | %) | w C SG | SF S G | (Bx%)
OPC Water 187 416 - - 695 985
OPC-SW Seawater 187 | 208 | 208 - 689 | 977
SG Water 187 { 374 - 689 | 689 | 977
25 15+1 | 45+05| 45 42 0.15
SG-SW Seawater 187 416 - - 699 991
SF Water 187 208 208 - 693 983
SF-SW Seawater 187 374 - 639 692 982
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