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This study was conducted to examine the feasibility of preparing a durability evaluation plan in

watertightness for sealant applied to a PC structure. To this end, 5 types of sealant that equally satisfy

E-mail : kati@katire.kr the quality standards of the relevant KS standard were selected and tested. Through this testing, it was

found that 3 of the 5 types of sealant showed deterioration in watertightness and durability, such as

falling off and cracking from the substrate. For the remaining two types, a visual observation showed

Received : October 30, 2022 no significant changes, but additional analysis, confirmed that there was a large difference in the stress

Revised :November 14,2022 reduction rate of the material. Therefore, based on the above results, the need for a performance

Accepted : November 19,2022 review in durability between sealant was confirmed, and based on this, the validity of the durability
evaluation plan that can be used in product selection was quantitatively confirmed.
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A Basic Study to Prepare a Watertightness Evaluation Plan for Sealant Applied to Joints Between Members of PC Structures

Table 1. Material properties used in the study

Item Type Specific gravity ~ KS grade Tensile stress Tensile strain
Type A Silicon polymer 1.28+0.1 F-25HM 1.0~1.4N/mm*(ASTM D412) 400~500 %(ASTM D412)
Type B Silicon polymer 1.35+0.1 F-25LM 3.0N/mm*(ASTM D412) 300%(ASTM D412)
Type C  Silicon modified polymer 1.47+0.1 F-25HM 2.7N/mm*(ASTM D412) 350%(ASTM D412)
Type D Polyurethane 1.25+0.1 F-25LM 0.35N/mm?[23°C](1SO 8339) 700%(ISO 8339)
Type E Silicon polymer 1.3140.1 F-25LM 1.3N/mm?*(ASTM D412) 800%(ASTM D412)
3.2 AEA 2

o
SA10) 9] SRt DRA 157 28 WA AR F T A £k S BRI Y g
¥.2 SA=0} (Xenon acre) FUNA 130041t el 2 Foka glom, o]t Sl io] 9750, eheFge] 27 1ol
ek

1 Cycle= 5191 F 2 Cycle= A 2Joh= A 0 & PA[H o Qlek. o1 B o5 21304 9 Y284 2= daPd et wrh &
T Ao, HHE Slp7E 2k 717 Aol A o et A Elehs e 2| Aro] gdol Bosidltt 2 A
TFolME Y2EA = F2e0NA2] P2 8o eH, 5 A 18X 5 FA] —2043°ColA 3413 1§27} B
50£3°C 3AIZE 714 Sh= A& 1 Cycle® 5197 10 Cycle = Al stoint. Eot 25 ghe] mbE Fod= Stielsl] f1sto] 23
H 54 A AEHIE ARSI

Table 2. Comparison of treatment conditions between KS F 4910 and applied to the study

Comparison of treatment conditions

Item — — - Related standards
Conditions of KSF  4910(F type) Conditions applied to the study
Accelerated (Doesn’t exist) (D Xenon arc(WX-A) KS F2274:2018
aging (@ Treatment time : 1300hr KS F3211:2015
. - . N .
@) fAi‘:ter cooling t(? 20+2°C over 3hr, 25% tension of @) Put in water at 20°C for 18hr
Hot and cold joint and retention for 21hr @ 3hr cooling at —20+3°C
. . (2 After the joint tension is released, heating to 70°C for . o KSF4716:2018
simulations R .. , @ 3hr heating at 50+3°C
3hr, 25% compression of joint and retention for 21hr @ 10 Cycle
@2 Cycle y
T KSEFA = FAEH(GHORT o) B H25HE & S-S 51t A1 A1) gehuh])of ks 2elsta
oL, 2 AFolME dat A2E AFAE Vo2 Yo 2 AldS A3t omm B8] oo m A5 Aot o f=
Sl 4= Q== A6ttt Eot Yo 2 Aelo] ¢t ARAIE dide s YEa Al Mdshs Aoz Ags e
g, ol ]2 Al Thgel ] A 2 uhet o et AgAote] ete] i a4 AL o] 5 kA o 2 Bkl
gtelth & AFE 215 A AAZ2 th2 Table 374 k.
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Related standards

Table 3. Test plan

Item Specimen Number of specimens

Fatigue resistance Plain 3 KSF3211:2015

& Accelerated aging 3 KS F 4925 - 2018

Water permeability Hot and cold simulations 3
3.3 A U
-8 3851990 ™, 30mmx75mm(t :10mm) 7] 2] 22

[e] 0; AN

3.3.1 AIER| A
3 A7E Slat AIRA A2 B KSEEOIA He A2
EF2 B Al 27HE 20mm VA 0.2 AR F, ARES EE5te] 25°C, 60% FLF LN 72 7171 Pyt

o AlAA] A2 -2 oh= Figure 13 2.

(c) Fill with sealant

(b) Coat sealant primer

(a) Mortar test plate
Figure 1. Preparation of test specimens

3.3.2 Al&X| &35t A2
()& & A
H AR A HL3H A|FA e 27 e Z Ae]= KS F 3211 : 2015 A48 Ta A 10) 04 Fsta Q= A 2Hg o)
1leZ 2] 2] B2 KS F 2274 : 2018 7158 AT AA Y] £ & Al 1y
7HS 130041702 WAISET Qlet. o] TRt AN &7

5] AYstAet. sl oA Q] =
[11] T WX-AZH =& AlEdol )= A5kl §lem, A2 A7k
LE A 210 9 A2] @2 tha Table 491 2T
Related standards

Table 4. Accelerated aging treatment conditions applied to the study
Test condition

Item Element
Xenon ARC lamp WX-A(direct exposure simulation)
Surface irradiance 500 W/m*(Wavelength range 290 ~ 800nm)
. KSF 2274 :2018
Accelerated aging Black panel temperature (63+3)°C
Water spray cycle 18 out of 120 minutes(Total — 500hr)
Treatment time 1 300hr KSF3211:2015
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Y2 BHE A= 7] 2 02 KS F 4716 : 2018 A|HEA v vEEA[12] 21 vHE X 2] S F8519.0m, A2
-2 ATHAE 20°C -2 W 18AIRF HAIAZ] H, —20+3°CE A E A A o]l A] 3417 P26l 50+3°CE 2 HH 1
2 AEjof| A 3A7F 7FEsHE A2 1 Cycle 2 8101 5 10 Cycle RHESITE T 2204 120 2 73t A] 2 Z5tof| u}-2 o
&2 Idislslr| Slste] 2 WM G S AU E AFSIth G5 A AL D nesg oz Z47F A H A 1R A
B U] 27 MW E Aok 57717 AAEo] 9lom, 5 - e Ball 2449 L8 o] Hto] 7hsste] A|EA

o A 23 3740] S|} RS eI, e M 20 Table 28 HE T,

Aee)t F2E APA0] RS G102 BEsle] YA B 9 U vl AP AIke] B oS SHlgict,
= o

) HE 2 Al

Ul & AJ3-S KS F 3211 : 2015 71448 Tk 5h][10] 0| 4] %
om Yul& A& 7ol 14 T —10°CollA] 1A17F B 2] 3 1,0003] ¥H= 74%2 AL 9 A5 A A% Eo] 4
&= Smm € 1 SmmZE F 10mm A5 ES A5t oM, A

2 t}-2 Table 52} &t}

r\l

Table 5. Fatigue resistance conditions applied to the study

Item Temperature Number of repetitions Behavior width Behavior speed Related standards

Fatigue resistance —10°C 1 000 +5mm Stimes/min KSF3211:2015

3) W5 A1™

WES A o2 Ago] ad AAE iR KS F 4925 2018 AHE HA|F WA[13] 2] HES A5 A
AP 78510l Wstrk. AGES WS A BIHG AGA Lu Aol Ak ARAES AR AZst,
ZHR 4L U3 Hefsle] 719t Al e L ) H k) S Helict. o Alafo] Sy ABAIS g Al
A71719l AxISte 1L2] &2 A2 F, 0.1MPa 47000 A 147 71fstal v H R 2 0] T of BLE YRRttt Al =24
% @22 Table 67 2t}

Table 6. Water permeability conditions applied to the study
Item Method Pressure Pressurization time Related standards
Water permeability Out-put 0.1MPa 1hr KS F 4925 :2018
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412 W2 & LHES A

7 5 9 J2uts A7 du g AEAE dido s Yo 2 AleS 13stlom, Al 138 dpAoll A Aol &
2}, oheh So] ARt A9 S AT A o= WSt T3 e A 2 T E Aol tieie 5 Al
T A1 218 A] Al LJ5tATE Th Table 82 W 2 9 U= AJ AikE A 2]3t Ao|th
Table 8. Fatigue resistance and Water permeability test result
Sortation Plain Accelerated aging Hot and cold simulations

Not evaluated
Type A

oA

Not penetrated. No defect Not penetrated. Crack -

Not evaluated
Type B

Not penetrated. Sealant peeled off - No defect Not penetrated.

Not evaluated Not evaluated

Type C

No defect Not penetrated. Sealant peeled off - Sealant peeled off -

Type D

Not penetrated. No defect Not penetrated.

Type E

i

No defect Not penetrated.

No defect

A Gt 2]  Plain AEAS] F2, 5 SHskL e Ao SIE Qi i,
3 g B 20k A2l ATAA 9] -9 38 (Type A, B, O)2] AldAI7FAIA Aol A ube L2tz ep g2t Bl o]
A 7 0 = SRRIE QI o] F £ ke E A2 Al A= 28 (Type B, C) 2 Al@ Ao A Eetol WSk =H], 242 A
A 5 A A EA AlF ez sttt A2 A7E Asl A E AlF T vhd Al AFEC] 7P W2 Al E(Table
13z 0= SRIFJEH], F3 kg A 2] Ao D= = 2419] FAeP T e/dE % Aol wet ik 715 A
olof| Hi-g-5FA] Zet Zlo] Q1o HhE.

Y20t A 2] Al 44 28 (Type A, C)2] ATAAI7F ] = AT Fgoll A 2ef 8l o] @Sl om, 531 leg A
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A Basic Study to Prepare a Watertightness Evaluation Plan for Sealant Applied to Joints Between Members of PC Structures

==Plain == Plain

== Accelerated aging == Accelerated aging

==Hot and cold simulations ==Hot and cold simulations
Load(N) Load(N)

800

600

255.6

400

200

o o ]
(ww) y3bus| abneo

(ww) yybua| abneog

-800

(a) Type A (b) Type B
== P|ain == P|ain
== Accelerated aging == Accelerated aging
==Hot and cold simulations ==Hot and cold simulations

Load(N) Load(N)

600 250
184.4
56 169.2

(W) q),ﬁae| abneo

(c) Type C

== P|ain
== Accelerated aging
==Hot and cold simulations

Load(N)

300

250 196
200

(uw) yybus| abneg

=250

(e) Type E

Figure 2. Analysis of fatigue test results
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Table 9. Performance change rate after fatigue test
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