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ABSTRACT: The mechanical characteristics of newly recycled aggregate concrete on the basis of the proposed mix design model have
been studied to develop the pre-cast artificial fishing reefs. In the first task, the experimental test for the recycled aggregates taken from
Jeju Island has been carried out to verify the material properties in terms of specific gravity, percentage of solids, absorption and
abrasion of coarse aggregates. In the second task, the experimental parameters of newly recycled aggregate concrete are investigated tfo
meet with the requirements of guidelines with respect to slump, unit weight, pH, ultrasonic velocity, void ratio, and compressive
strength which are made of sea-shore sand and slag cement. The natural aggregate and polypropylene fiber are added to newly recycled
aggregate concrete to improve the compressive strength and quality. The optimal mix proportions for compressive strength are
W/C=30%, S/a=15%, NA/G=50% in porous concrete case, W/C=40%, S/a=45% in plain concrete case, and W/C=40%, S/a=45%,

PF=1.0kg/m3 in fiber reinforced concrete case.
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Table 1 Physical properties of cement
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Physical Specific Fineness Soundness Setting time [min] Compressive strength [kgf/ am’]
properties gravity [em’/g] [%] Initial set. | Final set. 3 days 7 days 28 days
Slag cement 3.08 3,753 0.07 284 517 194 272 418
Table 2 Physical characteristics of coarse aggregate
Properties Gradation | Unit weight | Specific | Absorption | Abrasion Finess Finer than | Percentage of
0
Pe [oom)] [kg/m] gravity (%] (%] modulus | 0.08mm{%] solids
Recycled 10 ~ 25 1,348 2.37 7.00 31 6.98 05 56.9
aggregate 5 ~25 1312 236 781 36 727 06 5.6
Natural
5~15 1,599 268 190 19 6.62 03 59.7
aggregate
Table 3 Physical characteristics of fine aggregate
. Absorption Unit weight .
Properties Specific gravi . Finess modulus Finer than 0.08mm([%]
a pectie gavly [ fkg/ox'
Sea-shore sand 2.58 1.6 2.66 1,512 0.6
Table 4 Physical characteristics of polypropylene fiber
Fiber length | Absorpti Specific | Melting point |Tersile strength| 00 OF
iber len, sorption e oint | Tensile stre
Ingredient Fiber shape [ e]gt ([);I; pea t; [ogqp [li;f y Zrllgt elasticity
mm b avi cm
i [kgf/cm’]
H \
OmOpOymer Round 12 0 091 162 3500 35000
Polypropylene
A}S] H|= % A5 B % ]-?_]
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Table 6 Mix design for fishing reef concrete
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Table 7 Details of porous concrete test
Test variables Test results
- C i Ultrasoni
Test series w/C S/a | NA/G | Unit weight | oo | UM Void ratio
1% [% %1 ) | STCrER | veledy )l (%]
[kgf/em’| | [km/seq]
1-C350-5a10 30 10 185 45 388 105 169
1-C350-5a15 C=350 15 1.86 82 3.9 106 165
1-C350-5a20 kg/m’ 20 192 83 399 106 129
1-C400-5a10 30 10 191 75 410 105 153
1-C400-5a15 C=400 15 0 198 12 420 105 128
1-C400-Sa20 kg/m’ 20 203 156 425 105 11.0
1-C450-5al0 30 10 187 66 407 104 162
1-C450-5a15 C=450 15 192 130 428 103 120
1-C450-5a20 ke/m’ 20 207 148 438 99 108
11-5a10-NA25 25 19 88 416 104 145
11-5a10-NA50 20 10 50 2.05 119 423 104 132
11-5a10-NA75 o400 75 218 216 449 104 125
11-5a15-NA25 X 25 2.09 41 441 100 100
11-5a15-NA50 kg/m 15 50 214 281 454 938 92
-5al5-NA75 7 224 252 461 96 90
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Table 8 Details of plain & fiber reinforced concrete test
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Test variables Test results
Test series w/C S/a PF Unit weight | _Cmpressive | Ultrasonic Stump
B || b || S ey PRy
0 ()
[kgf/em’] | [km/seq]
M-C400-5a35 35 225 201 436 116 17.0
I-C400-Sa40 45 40 0 227 213 4.38 116 17.0
II-C400-Sa45 45 226 255 4.39 115 135
111-C450-Sa35 35 225 206 431 115 160
IM1-C450-5a40 40 40 0 225 214 432 11.7 150
I1-C450-Sad5 45 227 321 4.36 11.5 135
M-C514-Sa35 35 2.28 275 436 11.5 13.0
II-C514-5a40 35 40 0 227 337 4.50 11.5 12.0
-C514-5a45 45 227 385 4.55 1138 115
IV-5a35-PF10 1.0 2.27 184 4.30 115 13.0
IV-5a35-PF15 35 1.5 228 255 439 115 14.0
1V-5a35-PF20 20 227 286 435 116 15.0
IV-5a40-PF10 1.0 228 213 442 11.5 15.0
1V-5a40-PF15 40 40 15 2.29 258 4.56 117 145
IV-5a40-PF20 20 228 275 464 116 15.0
1V-5a45-PF10 1.0 227 321 442 11.5 12.0
IV-5a45-PF15 45 15 226 29 4.64 116 12.0
IV-5a45-PF20 20 2.28 290 4.59 11.5 125
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Fig. 1 Relationship between unit weight and NA/G according
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Fig. 3 Relationship between compressive strength and NA/G
according to sand percentage in case of W/C=30%
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Fig. 4 Relationship between compressive strength and S/a
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