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ABSTRACT

Today, the application of antiwashout underwater concrete to the construction sites is increasing steadily, while its

reliability is in issue. Particularly, antiwashout underwater concrete is known to have very weak durability on frost
attack, and hence Japan society of civil engineers(JSCE) regulated that not to use of antiwashout underwater
concrete where the freezing and thawing is suspected. This study aims the improvement of the freezing and
thawing resistance for antiwashout underwater concrete. From the results of fundamental test, FA20 and SGBH0
showed good performance in fluidity and long term compressive strength than control concrete. Meanwhile, MK10
marked the highest compressive strength through the whole curing age but a defect on fluidity was discovered.
The results from the repeated freezing and thawing test show that the large volumes of air entrapped by cellulose
based antiwashout underwater admixture gave bad effects to frost durability and hence not much benefits were
confirmed from the use of mineral admixtures. However there were some increasing effects on frost durability of
MKI10 and SG50 by securing 6:05% of entraining air. In the meantime, there was a increasing tendency of frost
durability by increasing blaine’s fineness of ground granulated blast furnace slag.

Keyword: antiwashout underwater concrete, freezing and thawing resistance, ground granulated blast furnace slag, spacing factor,

durability factor
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Table 1 Chemical compositions and physical properties of cement and mineral admixtures

. Loss of Specific Specific surface

Si02 (%) | A0z (%) | FesO3 (%) | CaO (%) | MgO (%) | SO3(%) ignition (%) | gravity (em%g)
OPC 21.95 6.59 2.81 60.10 332 2.11 2.58 3.15 3,112
MK 53.00 38.00 250 0.02 0.05 - 0.50 2.63 12,000
FA 67.70 25,00 2.85 2.00 0.90 - 3.47 2.15 3,270
4,380
SG 34.34 15,76 0.09 4219 6.81 0.16 - 290 6,030
8,050

Table 2 Physical properties of aggregate

- . . Percentage of | Abrasion value Unit weight
0,
Specific gravity | Absorption (%) F.M. solids (%) (%) (kg/m®)
Fine aggregate 2.60 0.80 2.83 60.2 - 1,473
Coarse aggregate 2.66 0.78 6.51 649 28.6 1,741
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Table 3 Properties of chemical admixtures

Standard dosage (%)

Main composition Specific gravity Density (kg/1) - pH Appearance
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Fig. 2 Manufacture method of antiwashout
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Fig. 3 Details of L-type box test
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G Slump | Air Wb | /a Unit weight (kg/m®) Chemical admixtures
(rr?ri]x y| flow leontent | "o | or Binder Aggregate | AWA HRWR
[¢)

(em) } (%) Water | Cem | MK | FA | SG |Sand| G | (Wx%) | (Cx%)
Control 420 - - - 693 | 982 1.05 2.0
. « | MK10 378 | 42 - - 690 | 978 1.20 1.8
Series 1™ Mpagg | 20 | 49%5 | 2205 50 ) 42 336 | - | 84| - [69 93] 110 18
SG50™ 210 - - 210 | 686 | 973 1.10 1.8

. x| SG6030 - -

Series II SG8050 25 45+5 | 205 | 50 42 210 — ~ 210 | 686 | 973 1.10 1.8

* The aimed air contents of the basic mixture in Series ] was 2+0.5 % with no AE agent, then for the other mixtures,
AE agent was added to achieve 4+0.5 and 6+0.5% of entrained air contents respectively(Total 12 mixtures).
** The symbol SG50 in Series I is changing to SG438Q after the 3.2.3 section for easy comparison with SG6030 and

SG8050.

*** The SeriesITis the mixture considering the effects of blaine's fineness of blast furnace slag, and the air contents is

fixed as 6+0.5% by adding AE agent.
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549}

Fe 7

Control | MK10 | FA20 | SG50

Slump flow (mm) 522 505 544 553

Air content in fresh
concrete (%) 6.2 6.3 59 6.3
Air content in hardened
concrete (%) 55 6.2 54 6.4
Compressive strength at 14

days (MPa) 215 259 | 178 | 201

a (mm-1) 14.2 173 | 135 | 144

L (gm) 613 512 624 521

DF (%) 2.0 9.8 0.9 10.1
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Table 6 Test results of properties and air void
system (seriesII)

SG4380 | SG6030 | SG8050

Slump flow (mm) 553 536 544
Air content of fresh concrete (%)| 6.3 59 6.4
Air content of hardened concrete 6.2 6.4 69

(%)

Compressive strength at 14days %1 | 293 390

(MPa)
a (mm-1) 144 12.3 13.2
L () 521 504 460
DF (%) 10.1 135 19.1
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