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Abstract : In this paper, various of experiments were performed for checking the usefulness of Pozzolan Inorganic Polymer(PIP)
Waterproof Admixture. The results of the experiment enabled to set the optimum mixture ratio of PIP waterproof admixture as 3.5% . Then,
the test specimen mixed with PIP waterproof admixture was produced and consider whether meeting the quality standard of waterproofing
admixture for concrete (KS F 4926) From the results, all the items such as mechanical properties and durability were meet the quality
standard of KS. The PIP waterproof admixture concrete shows the high resistance of absorption, permeability and chloride ion penetration
thanks to its internal components such as siliceous powder, zinc stearate and dispersive polymer.
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Table 1. chemical components and physical properties of cement

] . Blaine's
tems | S0 | ALO: | Fei0s | CaO | MO | Specific | o o
@) | o | B | 9 | (0 | gavity (cm?/g)

OPC | 2068 | 5.16 | 3.02 | 6242 | 471 3.15 3,438

2132
ARl A HIF 2600 AL ALt
ow, FeBA A4 25 mm, H1E 2639 H4S
xH-E« AT BAIS] Bel4 AL Table 29} 2,

Table 2. physical properties of aggregates

.. |Absorpti| clay [0.08 mm . -
Items Spec1_ﬁc on | mass | sieve |, 80nC stability a
gravity @) | (@) | pass%) impurities content
Fine | o | 12 | - 16 | lightness | 32 | 0.003
agg.
Coarse| 63 | 09 | 02 | 05 - 27
agg.
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Table 3. chemical components and physical properties of PIP

Specific Blaine's
Items | SiO, | ALOs | Fe0s | CaO | MgO | “P®MMC| fineness
gravity (cmz/g)

PIP | 230 >30| <30| < 30| < 30| 1.9+0.2 |over 3,000
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Table 4. mixture proportion of concrete

Unit weight (kg/m’)
W/B| s/a

Items AE

D™ lwlcls|a PIP
agent

CONTROL| 50 | 42 | 167 | 334|750 [1,044|Cx0.15| O
PIP 1.0 | 50 | 42 | 167 | 334 | 750 |1,044 | Cx0.15 | Cx1.0

optimum
PIP | pip 35 | 50 | 42 | 167 | 334 | 750 1,044 | Cx0.15| 3.5

PIP 7.0 | 50 | 42 | 167 | 334 | 750 |1,044 | Cx0.15 | Cx7.0
CONIROL| 61.346.0| 300 | 184 | 808 | 956 |Cx0.003| -

4926 | PIP s 004601300 | 179 | 814 | 963 |Cx0.001| Cx3.5
Concrete

2.4 PIP TLx|| gl 212 9o| R6HAM B}

PIP A=A 24A= & SHAZ AREEHAA =
EZZEY AR (Pozzolanic Admixture)@} AR 0] Et
(Siliceous Powder) 2] ANEA] YA} o2 AHA F7]| Y
(Ethylene Vinyl Acetate) & A|"AHA| 4% (Zinc Stearate)
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Table 5. harmfulness evaluation of PIP components

ITtems form | substance dous directions
components for use
Pozzolanic owder | inoreanic none avoid contact
Admixture | P gan with eyes
Siliceous owder | inoreanic none avoid contact
Powder p sam with eyes

Table 6. toxicological safety assessment of PIP components
by MSDS

Ttems hazards handling and | stability and | toxicological
classification storage reactivity information
Ethylene stable under
Vinyl 1o data store in a cool, normal 1o data
Acetate dry, area temperatures
and pressures
Zinc mmay cause toXiC gas ma; may cause
respiratory no data £as My | oiin and eye
Stearate S generate in fire| . . .
irritation irritation
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Fig. 1. Slump flow and air contents of PIP concrete.
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Table 7. compressive strength and elastic modulus of PIP
concrete

Compressive Strength (MPa) FElastic Modulus
Items 10" MP
3 day 7 day 28 day (x10°, MPa)
OPC 21.8 27.0 359 261
PIP 1.0 213 26.7 36.1 255
PIP 3.5 217 27.6 372 2.66
PIP 7.0 21.5 26.9 354 257
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Fig. 2. Compressive strength of PIP concrete with elapsed
age,
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Table 8. KS F 4926 quality standard

Test items quality standard

within +60 min. in initial

difference of setting time
within +60 min. in final

within +1.5%

change of air contents

length change ratio under 0.1
relative dynamic elastic
resistance to modulus over 80
freeze and -
thawing comp.strzeggtal; ratio at over 80
carbonation depth ratio under 0.8 of control concrete
7day
comp. strengt h over 1.0 of control concrete
ratio 28day

water absorption ratio under 0.7 of control mortar

under 0.7 of control mortar
under 3.0

water permeability ratio

penetration depth of Cl-
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