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Fundamental Study on the Characteristics of Antiwashout
Underwater Concrete
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Summary

In this study, the characteristics of antiwashout underwater concrete according to the

using types of admixture were experimentally investigated. Especially, the comparison on
the performance of seven types(CO-A, B, C, D, E, F, G) of the manufactured admixtures

was carried out in the same mixing condition and proportions.

Based on the results of experiments, the conclusions were summarized as follows :

(1) The slump flow on most of specimens except by CO-F type were progressed very

well. (2) In most of products, the measured values of suspensions, pH’s and air contents
were lower than their reference values. However, CO-B, CO-F and CO-G types exceeded
the reference ones in suspension and pH. (3) The time lags between initial and final set-

ting were about three hours in most of tests, however, the maximum difference of total

setting time was ten hours in comparing with the admixture types. The unit weights were

mostly lower than 2300kg/m3 and the compressive strengths cured by salt water were
about 80% of the ones by fresh water. (4) Finally, in spite of some problems, most of the

manufactured admixtures may be performed well their functions in antiwashout under-

water concrete if the using quantities are properly controlled by the site experiments.
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ZHg T3 93Eo] o, Ay =y Materials Properties
olE olgah: W, WEH e Be, Cement [0 °(Durable sulfate),
BIGSPY Fol AwsUch ey ol Specilc ravity - 908 ________
B UNSS BEANAE FEEAA AdE Coarse CI‘L.IShed—StOI’le 25mm, S-DECTflC gravi-
e ty . 2.62, Water absorption : 1.6%,
9 &d2 Jd¥ FaYE FAY R, REBeB2L L M. : 6.91, Unit weight : 1,690kg/m?
Az AZAXHAE, FHUIEIZE A XY Fine Washed-sand, Specific gravity : 2.59,
He 5& 2R3 A= B AAo) aggreiteJiNa_ter a-bsorption 1 1.8%, F.M. : 3.02,
oD Unit weight : 1,660kg/m3
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Table-2. Phase, color and standard using quantities of antiwashout underwater agent and

superplasticizer
Mix I Antiwashout underwater agent Superplasticizer
designation | Phase Color Standard quantities| Phase ] Color Standard quantities
CO-A Powder White 1.8~2.5kg/m?3 Liquid Yellow 0.7~3.0%
CO-B Powder | Gray-white 1.0~25% Liquid |Dark~brown 0.4~0.8%
CO-C Powder |Light-yellow 05~1.0% Liquid White 1.0~2.0%
CO-D Powder White - Liquid White -
CO-E | Powder White 2.0~3.0kg/m? Liquid |Dark-brown 1.0%
CO-F Powder White 0.15~1.0% Liquid |Dark-~brown 0.3~0.5%
CO-G (Agent+ Superplasticizer )mixture — Powder |Gray-white 1.5%
Table-3. Mix condition
] Antiwashout
Ock Gmax | Slump flow Fine Coarse fhwashou .
Cement underwater |Superplasticizer
(kg/ecm?) | (mm) (cm) aggregate | aggregate
agent
300 25 5045 No.5 Durable |Hwang river| Tongyung Standérd Standérd
L | sulfate sand crushed-stone| quantity quantity
Table-4. Mix proportions
Unit weights (kg/m?)
T .
oo o Slump W/C S/a : Admixtures
(kg/em?) | (mm) flow (%) (%) Antiwashout
& (em) w C S | G | underwater Superplasticizer

agent
) Standard Standard
300 95 | 5045 | 38 | 390 |Variable| 587 | 604 [893| T ¢4F andar
quantity quantity
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Table-5. Test results of suspension and pH

Suspension(g/ ¢ )

pH

Mix 5min 20min 40min 1.
. . Litmus pH Average
designation|Measured Measuredr Measured
Average Average Average | paper Meter
value value value )
CO-A 1.3] 1.6| 145 0.7} 1.0 0.9 05| 0.8 07 | 9.0 7.0 8.0
CO-B |16.0y15.7| 15.9 9.7| 9.3 9.5 1.5} 1.2 1.4 3.0 8.0 8.0
Co-C 23| 1.7 2.0 1.3 2.0 1.7 1.3| 1.3 1.3 8.0 8.2 8.1
CO-D 0.8| 1.2 1.0 1.0{ 0.7 0.9 0.8] 0.5 0.7 9.0 8.2 8.6
CO-E 2.3} 3.3 2.8 1.3) 1.0 1.2 1.0| 0.7 0.9 10.0 8.6 9.3
CO-F 2.0] 1.7 1.9 ] 1.3] 2.0 1.7 1.2) 15 1.4 14.0 11.0 12.5
COo-G 2.2 Z.SL 2.5 15| 2.2 1.9 1.2} 2.2 1.7 14.0 11.2 12.6
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Table-6. Test results of air contents

Mix
designation
Air contents (%)} 1.4 | 3.5 49 | 20| 25| 1.8 | 20
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Table-7. Test results of setting time
Mix drsignation {C0-A|CO-B|CO-C|CO-DICO-E|CO-FICO-G

Tnitial (hr-min) | 6-29| 9-35] 7-26/ 8-05{ 7-16[11-16[16-30
Final (hr-min) -10-23{11-40111-06[10-51[11-45{18-50120-21
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Table-8. Test results of unit weight

(Unit : kg/m?3)

o
uring Days | CO-A | CO-B | CO-C T CO-D | CO-E | CO-F | CO-G
condition
7 2,322 2,305 2,276 2,302 2,309 2,312 2,304
Fresh water
| 28 2,324 2,318 2,278 2,336 2,322 2,331 2,322
7 2,287 2,243 | 2,250 2,308 2,302 2,159 2,287
Salt water
28 2,268 2,289 | 2,277 2,309 2,287 2,205 2,296
Salt 7 2,298 2,278 2,259 2,302 2,296 2,114 2,275
water(15C) 28 2,310 2,266 2,248 2,314 2,297 2,095 2,296
o, 28Uofj el Moy o, ALy Table-92 G zAd=z Vehd Fig 1~
Iy, LxAA deF: AL ZagEY Fig. 33 2z, Axd=z Jelld Fig 4,
g&7} 5= Table-99} 2t} Fig. 59 #t}.

Table-9. Test results of compressive strength

Fig. 1~Fig. 394 Z 3alelg G824
of wal 47kl ol o, 7zt 3|Ate] 28

(Unit : kg/cm?) YRE(028) 8 TLRE (o) Hmete wH
Mlx dgs- Fresh water | Salt water [Salt water(157C) Aol vl JEo AE=o] Qe & 4
ignation| o7 | O | O7 028 07 028 )
CO-A {229.31384.41193.41262.2| 227.6 | 286.0 ) G

) . o s )
CO-B |311.9/362.8|182.2|288.1| 1545 | 245.4 Fig. 4%} Fig. 59 ojspd gellr] CO-B
CO-C |231.0/319.1|206.5|254.4| 232.9 | 293.0 2} CO-Fo] h&F= = th&3| Al vl v
CO-D |286.8]408.9]269.2|331.2] 266.9 | 360.7 FAY 9388 =L wid, s &
CO-E 1296.6|428.4|260.9|360.1| 263.7 | 359.2 == A3 gees & 2 Q) olAe
CO-F |322.3/420.4/143.3/180.5| 103.2 | 136.3 sare] B8 AR Apold] @ Aoz
CO-G |287.6]400.0|237.8/309.3| 238.2 | 301.9 _
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Fig. 1. Comparision of compressive strenth in freth water
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Table-10. Comparision of compressive strength

(kg/cm?)
Mix des-| Fresh water | Salt water [Salt water(15%)
ignation| a7 l o8 | 07 | Oz [ o7 028

CO-A |229.3384.4/ 0.84 | 0.68 | 0.99 | 0.74
CO-B (311.9/362.8{ 0.58 | 0.79 | 0.50 | 0.68
CO-C |231.0/319.1| 0.89 | 0.80 | 1.00 | 0.92
CO-D |286.8/408.9| 0.94 | 0.81 | 0.93 | 0.88
CO-E |296.6(428.4] 0.88 | 0.84 | 0.89 | 0.84
CO-F [322.3/420.4] 0.45 | 0.43 | 0.32 | 0.32
CO-G |287.6(400.0 0.83I0.77 0.83 | 0.76
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