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An Experimental Study on the Properties of Compressive

Strength of Fly Ash Replaced Antiwash out Underwater Concrete

Considering Marine Environment

ASH Hsis" 28"

Kwon, Joong-Hyen Jung, Hee-Hyo Moon, Je-Kil

ABSTRACT

When the concrete is cast at the sea, there are lots of restrictions in the working
process being different from in land, and the concrete is suffered from the physical and
chemical action in terms of marine environment. The compressive strength was measured
after antiwash out underwater concrete mixed with fly ash had been cast and cured in
order to produce the endurable high performance concrete, and then its characteristic was
discussed by comparing one cured in air with in fresh water, and the effect of fly ash
usage under the properly controled sea water temperature of 15£3T was also covered.
The present work showed that the proper usage of fly ash was obtained at the condition
of around 10% of substituted binder weight under the structure required the early age
strength, and at the condition of over 40% if considering its durability and economy.
Keywords : flyash, antiwash out underwater concrete. cast under sea water. compressive

strength
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Table 2 Chemical composition of cement and fly ash

(%)
Na20s
0.12
0.38

Chemical composition
Al203 |Fe203|Ca0O |MgO
5.80 [ 3.00 |63.3]3.40
22.88 | 8.16 |8.9113.79
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20.20
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K20
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Table 1 Physical properties of cement and fly ash
Setting time ( t : m ) |Compressive strength (kg/cr)
. Blaine Initial Finial Median | Moisture | LOI
Item: Gravit .
y avi (em®/g) Gill Gill |3days| 7days |28days|91days size (um) (%) (%)
Vicat Vicat
more more
Portland 2:3313:5415:56916:19
cement 3.15 3,250 3713 609 213 271 410 452 15.8 0.39 1.38
Fly Ash| 2.15 4,440 - 30.2 0.27 2.35
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Table 3 Chemical admixtures

Solid Vol.

Form (%)

Admix. | Composit Gravity| pH

AWA| HPMC |Powder| 0.7

S P |Melamine| Liquid 1.30 17.5
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Table 4 Physical properties of aggregate
\ . Abs Ut. . Solid {4 4. .. 1a Sound Fine . e
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Table 5 Mixture proportions of concrete and properties of fresh concrete

Mix. |Gmax.| SF | | Air | Tarb W‘ii“;flt W/B| W/C| s/a Batch quantity (ke/n')

No. (mm) | (cm) (%) | (ppm) (ke/m) (%) | (%) | (%) W C S a | Falawalsp
Plain | 20 | 43.0 ] 12.00]0.35] 270 | 2330 | 50 | 50 | 43 | 220 | 440 | 666 | 876 0.0 |0.0
F-0 20 | 61.5|11.70 |3.20| 230 | 2252 | 50 | 50 | 43 [220| 440 | 666 | 876 | 0 | 4.9 4.4
F-1 20 | 53.0 | 11.40[3.55| 100 | 2231 | 50 | 56 [ 43 [220] 396 | 659 [ 867 | 44 | 4.9 |4.4
F-2 20 | 55.5|11.20 (365 50 | 2207 | 50 | 63 | 43 |220| 352 | 650 | 858 | 88 | 4.9 |4.4
F-3 20 | 57.0 | 11.00(3.45| 95 | 2195 | 50 | 71 | 43 [220] 308 | 645 | 847 | 132 | 4.9 | 4.4
F-4 20 | 55.5|11.20(3.50 80 | 2175 | 50 | 83 {43 (220 | 264 | 637 | 837 | 176 | 4.9 {4.4
F-5 20 |52.010.9013.60] 55 | 2166 | 50 | 100 | 43 {220 | 220 | 630 | 829 | 220 | 4.9 {4.4
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Table 6 The results of compressive strength, affected by different casting and curing condition

Mix. 7days (kg/cm?) 28days (kg/cm®) 9ldays (kg/cm?) 365days (kg/cmz)/
No | A B| C ?;ﬁ ,C,,//f,\ AlB]lC %j? %f} AlB e 1(37/0/? (C;ﬁ AlBLC ](3%‘ ?‘%/?
Plain {278 22 | 16 | 8 6 |315145 | 70 | 141 22 |351| b4 {121] 15| 34 |355| 81 |194] 23 | 55
F-0 [280(205]182| 73 | 65 1332|2891249 87 | 75 {365{316{267| 87 | 73 {390]350|273| 90 | 70
F-1 [195{188(163( 96 | 84 {275]273{241] 99 | 88 1305{283|285| 93 { 93 138213161329} 83 | 86
F-2 190173159 91 | 84 [271|2681226] 99 | 83 |310{276[279| 89 | 90 {411|376(331| 91 | 82
F-3 18411451135 79 | 73 |228{221 | 175 97 | 77 {359]354|271] 99 | 75 {414]391|336| 94 | 81
F-4 1177}11331106} 75 | 60 | 194} 185)158) 95 | 81 1375]334]224! 89 | 60 |552|445]339| 81 | 61
F-5 [102| 88 | 81 |86 | 79 {1681161|113| 96 | 67 {264|236|194| 89 | 73 {444(431|317| 97 | 71
Note: A cast in air and cured under 217 of tap water, B; cast and cured 21T of tap water. C: cast and
cured under 15T of sea water
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Fig. 2 Compressive strength of concrete, cast under tap
water versus fly ash replacement
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