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A Study on the Penetration Depth Measurement Methods of
Inorganic Waterproofing Agent for Concrete
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Abstract

Penetration depth of inorganic waterproofing agent is difficult to assess quantitatively because inorganic waterproofing agent for
concrete is not an internal waterproof membrane. However, evaluation of penetration depth of inorganic waterproofing agent is one
of the most important evaluation index to secure efficiency in a consistent penetration.

Therefore, this paper was proposed penetration depth measurement method of inorganic waterproofing agent for concrete and the
penetration depth of the conventional inorganic waterproofing agent have been evaluated through the proposed penetration depth
measurement method. As a result of test, the measured penetration depth throught the proposed penetration depth measurement
method of inorganic waterproofing agent showed that more than 90% reliability.
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Table 1 Point of proposed penetration depth measurement
method for inorganic waterproofing agent and
difference between each test method

resist chloride Ion Penetration penetration depth
Type of concrete measurement method for
(KS F 2711, ASTM C 1202) | inorganic waterproofing agent

$100 x50 mm
(specimen cutting of
$100 < 200mm size)

$100 %< 30 mm

1 laterproofin:
Specimen W tsu;ace 9
C | + 0.3N NaOH 0.3N NaOH
E
L
L - 3.0% NaCl 3.0% NaCl
Voltage 60V 30 — 60V

more then 4 hours
Test time 6 hours (end time of the experiment

of plain specimen)

penetration depth of penetration depth of
chloride Ton inorganic waterproofing agent

© 0 © 0O
NacCl, u
Resut g [ |

(Surface 1)

Non-Waterproofing
urface
Penetration depth  (Surface 2)
Penetration depth of inorganic waterproofing agent
of chloride ion (Total depth - Penetration depth
of chloride ion)

3 in case of Concentration of penetration depth measurement method for
inorganic waterproofing agent the aqueous solution, Voltage and test
time can be varied depending on the conditions.
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Non—coated

Inorganic waterproofing coating

Fig. 2 Test result of proposed penetration depth measurement
method for inorganic waterproofing agent
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Table 2 Mixing proportion of mortar

Type W C S
ratio of mass 0.485 1 2.45
unit mass (kg/L) 0.278 0.573 1.404
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Fig. 4 Observation Results of the specimen(<300)
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Table 3 Test results of penetration depth of inorganic
waterproofing agent by developed penetration depth
measurement methods

Min depth | Average
of depth of
penetration | penetration
(mm) (mm)

Penetration | Max depth of | standard
Type depth penetration | deviation
(mm) (mm) (mm)

7.0
10.7
9.5 10.7 1.415 7.0 8.8
8.0
9.0

7.5
5.4
4.8 7.5 1.742 3.3 5.8
7.2
3.3

8.2
7.9
8.8 10.3 0.974 7.9 8.8
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Average depth of penetration (mm)

A B C

Fig. 5 Test results of average penetration depth and deviation
of A, Band C

9 Co] ZHzbe] Hxp= 1415, 1.742 2 09745 C7F 7V
207 Uit

Fig. 5+ F5ze] 53843 5 ol # #4& 7e A9

] 15 YeRd Zloltk Fig. 5] 23 A

mm, BY] E+ FFZo]= 5.8 mm,

8 mmz UFER} 4t %‘.?ZML A

o Yehstom, Bo FFzlo)7t 7}

(e}
o Bit AFLol= 8.8

/\Zoﬂ 24X|7F A =
Al %—?Lﬂ = g /\P%ﬂ A =] Ao
A ks Aglg YA AlR ﬂ]ﬁi = 5AE UERd
Zlo]t}. Table 42| A¥} Plain®] H+ & S5AFE ©F 1.30
kg/m* « hP o= Uepgon A, B ¥ C9 I 55
A= oF 011, 0.12 9 0.14 kg/m* « "7 2 UERE
Fig. 6<> Plain®l| thst 2t2te] H3t & F5A5E Hebd A
olt}. Fig. 69 23 A, B W C9Y H# & FFAHE
0.08, 0.09 % 0.10°.% YEROm, B5 KS F 493014 1
A3t B F5A] 71ES UEshs AoE YRt o]
s 73% ool T AL A, B B CE AL UE
T30l WS st Aow yekdew, B W Co Ugr
Al —‘5—,] Ag]_ H]_]J_S]—Oil ok 10% td 20% 71—/&3}.}: kel
2 Ueht EFASS A-B-C 207 531 Zlog Yt
Skt



Table 4 Test results of absorption resistance

Table 5 Test results of penetration resistance

mass (g) absorption coefﬁcient» of mass (g) penetration water (g)
Type water (kg/m? « h%?) Type
before after water | coefficient avg. before after water water avg.
1 593.16 641.66 48.5 1.26 1 593.16 651.36 58.20 58.20
2 578.20 627.40 49.2 1.28 2 578.2 637.24 59.04 59.04
Plain 3 657.27 703.97 46.7 - 1.30 Plain 3 657.27 713.31 | 56.04 - 59.88
4 554.90 | 606.90 52.0 1.35 4 554.9 617.30 | 62.40 62.40
5 629.59 688.59 59.0 - 5 603.28 674.08 | 70.80 -
1 569.06 573.46 4.4 0.11 1 588.74 594.02 5.28 5.28
2 596.64 600.44 3.8 0.98 2 544.99 549.55 4.56 4.56
A 3 577.63 580.48 2.9 - 0.11 A 3 592.97 596.39 3.42 - 4.96
4 589.74 594.69 5.0 - 4 593.16 599.10 5.94 -
5 545.79 549.99 4.2 0.11 5 629.59 634.63 5.04 5.04
1 652.95 657.45 4.5 0.12 1 652.95 658.35 5.40 5.40
2 580.95 587.10 6.2 - 2 560.95 568.33 7.38 -
B 3 580.95 585.95 5.0 0.13 0.12 B 3 582.95 588.95 6.00 6.00 5.58
4 594.19 598.64 4.5 0.11 4 580.95 586.29 5.34 5.34
5 601.41 604.86 3.5 - 5 585.30 589.44 4.14 -
1 574.26 579.86 5.6 0.15 1 635.78 641.78 6.00 6.00
2 600.40 606.30 5.9 - 2 553.57 559.43 5.86 5.86
C 3 592.79 597.89 5.1 0.13 0.14 C 3 582.92 589.04 6.12 - 591
4 585.30 | 590.20 4.9 0.13 4 592.79 598.67 5.88 5.88
5 635.78 639.28 3.5 - 5 582.99 587.19 4.20 -
0.8 0.3
5
£ c
% 0.6 2
e Less than 0.5 (KS F 4930) % 0.2
- <
2 o
_“2 0.4 :‘_,:
g E Less than 0.1 (KS F 4930)
"g' g 0.1 5 ===
.5 0.2 E
2
S
A B C A B C
Fig. 6 Test results of water absorption coefficient ratio of A, Fig. 7 Test results of water penetration ratio of A, B and C
B and C for plain for plain
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O penetration depth by proposed measurement method
penetration depth(densification region) by optical microscopy
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Fig. 10 Comparison of penetration depth by proposed
measurement method and optical microscopy
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Fig. 11 Error ratio of penetration depth measurement methods
of proposed Inorganic Waterproofing Agent
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