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ABSTRACT

The watertight property of concrete was examined, that is affected by the sort of self waterproofing admixture and
the change of the addition ratio of admixture. Various self waterproofing admixtures were made by changing the
mixing ratio of silica fume, zinc stearate and silica sand. The result showed as follows. As the adding ratio of self
waterproofing admixture increases, the fluidity is increased and the setting time is delayed. While compressive
strength of concrete with self waterproofing admixture A which is currently using is increased until the adding ratio
of self waterproofing admixture reached 18 kg/m’ and decreased over 24 kg/m’, that with self waterproofing admixture
B, C and D which are developed are higher than that of A. Absorption is decreased as the adding ratio of self
waterproofing admixture and the increasing of age in concrete. Especially, when self waterproofing admixture has a
lot of zinc stearate, absorption is decreased manifestly. The property of permeability is similar to that of absorption;
permeability is decreased as the adding ratio of self waterproofing admixture and the increasing of age in concrete.

Consequently, when the ratio of silica fume, zinc stearate and silica sand in self waterproofing admixture is 1 * 2 :
1 and addition ratio of self waterproofing admixture is 6 kg/m, the high quality concrete is obtained comparing to the
concrete with existent self waterproofing admixture.

Keywords @ inorganic admixture, absorption, permeability, self waterproofmg admixture
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Table 3 Mix proportions of concrete

Mixt.|W/B| W | S/a |AE/C| __ Unit weight(kg/m’)

type | (%) [(kg/m’)| (%) | (%) | C S G |WA

Plain 336 | 702 | 1004 | O

A-6 330 | 701 | 1003 | 6
A-12 324 | 700 | 1002 | 12
A-18 318 { 700 | 1001 | 18
A-24 312 | 699 | 1000 | 24
B-6 330 | 692 | 989 | 6
B-12 324 | 681 | 974 | 12
B-18 318 | 671 | 960 | 18
B-24| 55 | 185 | 42 |013| 312 | 661 | 945 | 24

|

330 | 687 | 982 | 6
324 | 672 | 961 | 12
318 | 656 | 939 | 18
312 | 641 | 917 | 24
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330 | 682 | 975 | 6
324 | 662 | 947 | 12
318 | 642 | 918 | 18
312 | 622 | 889 | 24
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Table 4 Physical properties of cement

e ) Setting Sound-| Compressive
Specific/Blaine| time(min) |L-Ol ness | strength(kgf/cr)

. [¢)
gravity |{cr/g) Initial | Final (%) (%) | 3D | 7D |28D

315 [3415] 236 | 340 | 06 | 0.06 | 244 | 303 | 389

Table 5 Physical properties of aggregates

] . ] Dispersi- ” - - 3 .
Mixttype SF:ZS:SS| Watertightness Cost Specific | Finess {Absorption | Unit weight
VENEss Aggregates gravity | modulus | ratio(%) (kg/m')
B 1:1:1 Tow Excellent |Inexpensive i
C 1:2:1 Ordinary Ordinary | Ordinary Fine agg. 2.59 247 1.46 1,598
D 1:4:1 Excellent Low Expensive Coarse agg. 261 653 0.69 1505
Table 2 Design of experiment Table 6 Chemical properties of exiting self waterproofing
Mixe [W/B| Mixare [ VAEREOE e TraTils
type | (%) | condition , Ca0 |AbOs| SO3 [ MgO |Fe203] R20 | SiOs [lg.loss| Totalif-CaO
contents(kg/m’)
Plain non-addition 0 . Slump 46.54|14.92(32.27] 017 | 0.78 | 0.14 | 4.01 | 1.05 |99.88| 15.90
Existent > Slump flow
A waterproofin - Air contents
g admixture - Unit weight
B 55 | SF: ZS SS 162 . S;ltlﬁn\ge;igme Table 7 Physical and chemical properties of silica fume
=1 18 - Com. strength Specific
ST 24 + Absorption PCIIC| Si0y | AlOs | FexOs| Ca0 | KeO | MgO | NaeO|Igoss
_SI{“' ZSZ‘ S Sl - Permeability gravity
D i - Dry shrinkage 22 9016 077 {1721 032 | 125 | 1061036 229
=1:4:1
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Table 8 Physical and chemical properties of zinc stearates

Specific|Color & n Moisture Glass Melting 325 mesh

: contains o acid | point S

gravity | shape (%) (%) %) | () passing (%)
02 || 110 | 05 |05 | 120 | 90

Table 9 Physical and chemical properties of silica sand

Aukd oz pAMEAle] EQFo] Z/13RE L
ST T4 Il 20F dett ¢ AdMe
HE % SR IR gkol A EQF 18 kg/md 7/}2]
Z7ksh} 1 o]FoE Zhadk= Ao vehgth

e ™,
unit: mm -
8
! M <1
1 "
ABL T
. Wﬁer
o/ S
“. Absorption Test{KSF2541)

Fig. 1 Permeability test of mortar

Sgl;ggli{lyc Si0x(%) ALOK%) | Fe0s(%)
2.67 97.02 1.26 013 Fig. 2 Permeability test of concrete
Table 10 Test results of fresh concréte
Sl Sl il i i
Mixt. ump(cm) ump flow(cm) Unit weigth . rﬁérn .
type 0 30 60 90 0 30 60 90 (kg/m’) (%)
(min) (min) (min) (min) (min) (min) (min) (min) ?
Plain 155 78 5.7 5.3 25.1 20.3 20.1 20.0 2,272 55
A-6 165 12.8 9.3 7.2 215 224 21.6 205 2,264 54
A-12 17.0 11.2 7.8 7.0 30.4 21.0 209 20.3 2,258 438
A-18 21.3 135 85 7.7 33.0 236 206 20.0 2,254 43
A-24 20.3 10.2 6.6 6.2 32.4 20.3 20.8 20.5 2,252 43
B-6 155 8.0 7.0 50 254 205 20.0 20.0 2,268 42
B-12 16.8 7.0 53 40 255 20.5 20.2 20.0 2,270 40
B-18 176 115 34 7.0 25.9 225 20.9 204 2,265 38
B-24 19.7 15.0 9.1 7.7 29.5 23.8 215 205 2,260 3.0
C-6 155 9.0 85 6.3 25.9 21.3 20.8 205 2,269 33
C-12 15.7 81 74 5.7 26.0 212 212 206 2,271 30
C-18 177 150 11.8 85 26.4 258 226 213 2,268 29
C-24 179 10.5 9.0 7.2 27.4 225 21.0 20.9 2,265 2.7
D- 6 165 93 6.0 55 24.8 214 20.6 20.2 2,280 31
D-12 17.8 94 85 55 27.3 22.2 20.6 20.0 2,265 29
D-18 21.3 16.1 12.8 11.0 35.0 25.2 22.9 224 2,266 25
D-24 21.7 16.8 15.7 12.6 33.4 24.7 24.4 23.3 2,258 2.3
218 E3E 0|86t 232 |EF THIERe| JHY 529
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Fig. 3 Properties of fresh concrete
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Fig. 5 Setting time properties of water tight concrete

Table 11 Test results of hardened concrete
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Fig. 6 Strength properties of water tight concrete

omp re(sl;if\;(z mzs)trength Absorption contents(g) Permeability contents(g)
Mixt.
type 28 days 91 days 180 days mortar concrete
Tdays |28days|91days
1hr | bhrs {24hrs| 1hr | 5hrs |24hrs| 1hr | Shrs | 24hrs |28days|91days|180days| 28days|91days| 180days

Plain | 242 | 315 | 345 |58.0(102.0{1350|41| 61 | 8 |26} 32 | 50 21 174 16 447 | 3% 376
A-61] 196 | 300 | 346 (380(615 |85 (37| 44 | 73 |25] 30 | 49 15 14.7 12 330 | 340 266
A-12| 226 | 302 | 347 [300[495|835(30| 39 | 66 [ 24| 29 | 46 14 12.2 9 330 | 305 260
A-18] 254 | 335 | 365 [265]41.0|610(26| 36 | 52 |20 | 28 | 37 14 11.8 8 345 | 287 232
A-24| 205 | 301 349 2351375 |605|25| 36 | B3 {20 26 | 31 8 6.7 6 361 247 213
B-6 | 246 | 361 402 (285137546026 38 | 56 [ 17| 25 | 35 12 83 9 376 | 336 295
B-12| 243 | 343 | 406 {200|285|365(22| 31 | 46 |16 | 24 | 34 7 74 7 365 | 333 294
B-18| 211 | 342 | 401 |170|245|325 (17| 24 | 35 |13 | 20 | 28 7 55 6 333 | 291 198
B-24| 126 | 324 | 35 [140(200|250 (16| 22 | 31 |10| 14 | 21 6 53 5 326 | 212 152
C-6 | 247 | 355 | 398 (215310140028 37 | 47 | 14| 21 | 29 10 86 8 301 | 320 260
C-12| 234 | 325 | 390 (17023530021 | 28 | 36 | 13| 18 | 24 8 6.4 6 205 | 245 237
C-18| 216 | 321 385 (105|165 25516 22 | 28 | 8 | 12 | 18 7 5.6 5 240 | 221 210
C-24) 180 | 299 | 367 [100[150|200(16| 20 | 25 | 7 | 10 | 16 5 45 3 237 | 176 198
D6 | 214 | 321 399 [21.0[325|480|25| 35 | 44 (14|21 | 24 7 7.0 8 282 | 266 254
D-12) 205 | 302 | 360 (130200260 (16| 22 | 28 | 8 | 12 | 19 6 5.7 6 276 | 263 | 229
D-18| 197 | 299 | 348 {100|1565|205 (13| 18 | 23 {5 | 10 | 15 5 5.0 4 205 | 229 191
D-24| 192 281 333 1851151160 |10 | 16 19 | 4 6 11 4 40 3 191 180 141
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Fig. 9 Dry shrinkage properties of watertight concrete
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