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Abstract

This study aims to propose a performance metric for the application of a horizontal air-exhausting system to be used
for the reduction of vapor and/or moisture that exists in the waterproof layer, by evaluating the physical properties. For
this reason, tests in accordance with current standards were carried out, and the results were examined . Finally, a
proposal was established for a general performance metric that could be applied as fundamental data based on the user’s
judgment. This has some limitations, in that the object is existing merchandise, however it should be useful for
application in the construction field. In the future, analysis of a wider area, including workability, should be added in the
phase of field application.
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Figure 1. Exposed type air-exhausting system
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Table 1. Test items and methods

Division Items of test Method of test
Compressive strength Universal testing machine
test(50N) Speed of test.: 5mm/min
) Shock test '
Horizontal L Using ball : KSM 3074:2006
air-e ing (Height : 100mm) . ‘
Using the container : 400m¢ U
Ventilation test sing the water : 200mé
KS F 4919
: Universal testing machine
Cover of Compressive(50N) . .
Horizontal Speed of test.: 5mm/min

air-exhausting Shock test(100mm) Using ball : KSM 3074:2006

Tensile strength(N/m)

Cement Extension rate(%)
mixed Water absorption rate(g)  KS F 4919
polymer Penetration proof KS F 4919
system Crack preventing
property
o E
4. YA EA &4

4.1.1 45AE A
A= AlA Figure 37k 2o 5 5712 AlsHof| dis]
WsARAIE7 1S AFES1e] Smn/min®] &2 50N2] 719}
g5 7Istod Al
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il

Test device 2
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Figure 3. Compressive strength test
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Figure 4. Compressive strength of specimen

4.1.2 $3A3
FZAAEL B9 KS M 3074:20069] 71500 27
sto] 713 5 100m ol ARFHEHAA S5
ok, Aol ARG 4 2719 2 RIS AIRAI A
T oFo AME WIlel= Figure 59 Zom, AlH
AE AlFAI= Table 29} 2tk

Protecting cap
Figure 5. Specimen shock test

Table 2. Result of shock test

Division Specimen Result Remark
Horizontal
air-exhausting ABCDE Normal KS M
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Cover A B C D E Normal
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Figure 8. Result of tensile strength test of exposed type

cement mixed polymer(Exposure)
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Figure 9. Result of tensile strength test of exposed type

cement mixed polymer (No exposure)
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Waterproof of material(Exposure) Waterproof of material(Unexposure)
Figure 10. Test of extension rate
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Figure 11. Result of extension rate test(Exposure)
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Figure 13. Result of water absorption test(Exposure)
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Figure 12. Result of extension rate test (No exposure)
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Figure 14. Result of water absorption test (No exposure)
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Table 3. Result of water penetration proof test

Results/Case
A B C D

Type Mixing ratio(kg)

Cement Mixed . . .
Polymer System 18:22, 11%:2277’ 14:27, Normal

(Exposure)

Cement Mixed . . .
Polymer System 18:22, 11%:2277’ 1427, Normal

(Unexposure)
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Table 4. Result of test of crack—preventing property
Results/Case
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ixe . ) )
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Figure 15. Result of tear strength test(Exposure)
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Figure 16. Result of tear strength test (No exposure)
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Table 5. Physical performance of horizontal air-exhausting

Division Performance Standard Remark
.. Horizontal _ _
Cognr;é%es%\ve air-exhausting Universal, testing machine
N/crgl’ Speed of test.: dmm/min

Cover 53 - -

Horizontal
St%%?k airexhausing

Cover N O N

O

N Using ball
—"KS M 3074:2006

Using the container : 400mé
After 90Usin8 the water : %OOm‘Z

ressurizes : 0.3kg/em
days RESRGT8 0008

Water penetration test N O

* N=Normal

AT AoIA Table, 59} o] Svjmo) gk
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Table 6. Physical performance of Cement Mixed

Polymer(Exposure)
Mixing ratio
Division 18 18 18 16 14 12 10 Standard
22 24 27 27 27 27 27

Tensile
strength 151 189 22
(IN/mor)
Erxa‘“een(s/")’” 97.12 7796 6026 4150 3415 2262 1852 Over 50

Water
absorption 259 163 074 122 141 189
rate(g)

Crack
preventing N - N - N - N 0.3N/mr
property
Tear
strength(N)  87.44 106.52 134.99 147.08 153.06 16599 179.14
(Length)
Tear
strength(N) 7527 89.89 99.28 111.68 12543 140.56 156.26
(width)

* N=Normal

252 274 302 321 Over 10

2.68 Over 20

Over 45
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Table 7. Performance evaluation table of Cement Mixed
Polymer (No exposure)

Mixing ratio

Division Standard
1414 1417 1420 1423 1426 1226 1026 826

Tensile
strength 1.09 037 161 191 209 238 281 332 Over 1.0
(N/m)

Extension
rate(%)

Water
absorption 251 206 148 116 085 13
rate(g)

Crack
preventing N - N - N - N - Surface
property
Tear
strength(N) 8333 94.07 103.18 1174 1225 1345 1446 1579
(Length)
Tear
strength(N) 5448 65.32 76.08 84.63 9592 105.18 117.24 12376
(width)

117.31101.37 92.02 7806 61.32 49.37 4086 2493 Over 50

1.78 285 Over 20

Over 45

* N=Normal

B oA 7% g S A2Ele] RS Vo
Sl 4 TN AR s AR o Bl
Exat AR A =2 9 ey AdE
59) ZeleAle] ool w2 A AlsS Bl 3
Bjol) Wast 712ARE AN B 4TS F) =
22 chiat et
710k AL AR 7|2k B
Ao Tl RS Ast] el B4
sAsIT AN 23 FHAET F5AEe
7EAe] FEE 2nE e
S, AR AgEe 29 ANE B9 Bup
MR ot ke vl T Al
2 S WS AR B4 AEY o

Mo & >

ox
UN:
F%mﬁ .
>
1—1

e

)
fllo
:“.:

_>Lﬂlloo

el 7IEAE Sk KoY, Hi
w0 AR 3 ARl A 7|EA | Fiteke
earks Bl

*iWH APAE AR HlieEd ARIE 29 ZEHA

FerAlEe] of it wp-ef o] wighH]e] mE AF
@ o= BRI, Ve B AlEat
& AR o el Tl nlgEe
At wEE N, WEd AlE, dikkEEd
AlE, ST Al 7Iededl S50k
A7} EEE S,

A, A7) ARATE e 5 g9rRb AAge)
AEA B e R Hieinlef] w2 ARIE E9
ZE|A| eAiwe] Ao e TUHCE ¥
7kttt SRS TS 1 1 s
ARIE 29 FEjvA eediwe] B9 ofEin
1‘4.%]}194 Hjghl= 18:227F 7MY A Aes

ey, sy ARIE 29 SEWA g
4 75 14:147F 24 wighaiel Ao g
o},

2 o

2 QA 5 B ALY R TR
of thet Zelx BAT 2T e L Hledd AdE
£9) Sefupe) wighlel B2 A A5 B ¢
) BAel ek SIS AAsteh AY 2 4
B Whel AR TRl gel g o)
sjolsiola ZTHR AR e 2 u)wEE A
o Bl o) vgele] T A A
sjggon] ol Ed= A Higule s,
e L PR I AR LA
SR 1EAER B89 R0 BaHd,

|

S~
i)

SANF
Im ok

1r
o,
S rfet o

reo
M,

- &

(o]

o

. AL PATE
JIAE  WHBH, SolN S4, 7 DI Alr

Acknowledgment

This work was supported by a Korean Research

Foundation Grant funded by the Korean Government



(MOEHRD) (the Regional Research Universities
Program/Bichousing Research Institute) and supported
by Research Institute of Architectural Science and
Technology

References

1. Choi OY. The selection of roof waterproofing methods using
the analytic hierarchy process (ahp) technique, Journal of the
Korea Institute of Building Construction, 2010 Oct;10(4):95—1083,

2. Oh SK, A study on guidelines for the repair of water—leakage
cracks in concrete structures, Journal of the Korea Institute
of Building Construction, 2010 Dec:10(6):97—-107.

3. Choi QY. A study on selection of roof waterproofing method
by analyzing life cycle costing, Journal of the Korea Institute
of Building Construction, 2008 Oct;8(5):127—34,

4, Park CH, Performance evaluation system for construction
environment of the unified waterproofing—roof resistance
membrane layer of the green roof system, Journal of the
Korea Institute of Building Construction, 2011 Apr;11(2):189-99,

5. Oh DS, A study on the development of an eco—friendly
rooftop waterproofing method, Journal of the Korea Institute
of Building Construction, 2010 Oct;10(5):103—111,

6. Kim KW, A study on the quality management method for
waterproofing in apartment housing project [master's thesis].
Seoul (Korea): Seoul National University; 1995, 82 p.

7. Kwon HR, Critical management factors of fluid—applied
membrane waterprooing work for building basements,
Journal of the Korea Institute of Building Construction, 2009
Dec;9(6):91-8.

8. KS M 3074, The impact test by falling weight method of the
rigid plastic. KATS (Korean agency for technology and
standards): Korea; 2006,

9. KS F 2622. Method of test for performance evaluation of
membrane roofing system, KATS(Korean agency for
technology and standards): Korea; 2008.

10, KS F 4919, Cement mixing polymer—type waterproof

material, KATS(Korean agency for technology and
standards): Korea; 2008,



