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A Study on Comparison of Outdoor Wind Pressure Performance
According to Outdoor Exposure and Acceleration Deterioration
Methods of Structural Sealants Applied to Curtain Wall
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Abstract Sealants are an important element of modern architecture and serve as a building protection against
weathering by providing barriers against ingress of moisture, air, and other materials. Exposure to a variety of
environments often reduces lifespan due to changes in physical, chemical and mechanical characteristics, and UV,
humidity, and temperature expansion are important issues that are directly related to durability. In this study, a
combined deterioration test chamber was developed to simulate the environment of the open air as an instrument for
verifying the durability of structural sealing materials indoors. In order to replicate special weather conditions, such
as yellow dust, acid rain, and contamination by microorganisms, it was deemed impossible to replicate the outdoor
environment by 100 %, and the results of the results of the results of the external exposure test of the structural
sealant and the combined deterioration testing device. As a result of the displacement test of the outdoor exposure
test, it was determined that the sealant was breaking apart and that it would be smooth, and the displacement would
be up to three times greater than the initial material value of 1 year. The displacement test results of the combined
deterioration test device show the tendency to deteriorate, decreasing the elasticity and tensile characteristics. In the
case of denatured silicon, the current 400 cycles have been completed to confirm 12 months of degradation of the
external exposure. The deformation of the test specimen cannot be verified with the naked eye, so it is considered
that the conditions of the specimen are more stable than the silicon sealant. As a result of the outdoor exposure test,
if the combined deterioration test device is structured and proposed in the relevant guidance or specification, the
anticipated lifespan of 12 months in the actual use environment can be verified indoors and below 3 months later,
economically.
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Fig. 1. Type of Curtain wall test
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Table 1. Curtain wall specimen specifications

Division Sample
Size (1.5 x 1.5) m
Frame Aluminium
Type 1-Fix
Frame width(mm) 120

24mm Pair Glass 24T
(6CL+12Air+6CL)

Aluminium

Glass Structure

Spacer
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6. Overview of Acceleration deterioration test
equipment

Fig.

Fig. 7. Advanced dev1ce equipment
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Table 2. The Max or min temperature of the outdoor
exposure test site in 2017(Daesan-eup,
Seosan-si, Chungcheongnam-do)

Moisture
Mosth Temp(C) ©R.H) Wind
Nax Nin Nax Min Speed(km/hr)
1 10.6 272 89 20 53.5
2 12.0 -6.2 90 17 42.8
3 13.8 -3.2 89 12 41.0
4 23.8 0.4 93 7 50.5
5 27.8 8.5 93 13 57.4
6 28.9 10.8 95 10 44.2
7 31.7 20.3 95 46 434
8 33.7 18.2 95 17 53.2
9 28.6 0.0 95 0 36.3
10 23.0 5.0 91 18 43.8
11 15.2 -1.9 81 0 452
12 10.7 -8.1 91 20 44.6
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Table 3. Compare to Before Outdoor exposure VS After

Air leakage test
3 2
Pressure (m /(h em ))
Modified .
a
C Silicone Sslgcl';:f
Sealant
10 0.09 0.09
Before 30 0.18 0.27
Outdoor 50 0.27 0.36
exposure 100 0.45 0.54
Grade 1 Grade 1 Grade
10 0.09 0.25
lAﬁer 30 027 075
years
Outdoor 50 0.49 0.79
100 0.62 1.18
exposure
Grade 1 Grade 1 Grade
3
2
1 A After exposure Silicone Sealant
q —
(m3/ h'mz) A After exposure Modified Silicone Sealant
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Fig. 11. Comparison of Air leakage test results after 12
months outdoor exposure
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Table 4. Comparision of Water-tightness test of Table 6. Initial displacement measurement result
curtain wall after outdoor exposure (Modified Silicone Sealant)
water-tightness(L/m2) Position of Displacement gauge Modified Silicon
Modified Pa Sealant(mm
Silicon Sealant Silicone #1 w0 | #B #4 # | #6
Sealant 900 | 0.23 | 415 | 0.42 | 030 | 0.65 | 0.34
(?Lﬁﬂ"ggr 50 Grade 50 Grade | 1800 | 046 | 829 | 0.83 | 062 | 1.37 | 0.69
CXposure SR 00 | 060 | 1233 | 124 | 091 | 202 | 102
1A;ZS 50 Grade 50 Grade 3600 | 091 | 1656 | 1.65 | 123 | 273 | 1.37
Outdoor exposure
Leak No leakage No leakage
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Table 5. Initial displacement measurement result
(Silicone Sealant)

Position of Displacement gauge Silicon
Pa ealant(mm)

#1 #2 #3 #4 #5 #6
900 0.32 4.14 043 | 032§ 062 ] 029
1800 0.65 8.29 0.83 | 0.62 | 1.37 | 0.69

Static

2700 0.69 1233 | 124 | 091 | 2.02 | 1.02
3600 0.91 16.56 | 156 | 1.23 | 2.73 | 1.37
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Table 7. Displacement measurement result after 1
year outdoor exposure(Silicone Sealant)

Position of Displacement gauge

Pa Modified Silicone Sealant(mm)
#1 #2 #3 #4 #5 #6
900 0.29 | 0.52 0.02 | 044 | 0.69 | 0.26
1800 0.64 | 1.02 | 0.15 | 0.88 | 1.70 | 0.43

Static

2700 0.96 | 1.48 | 028 | 1.30 | 2.51 | 0.70
3600 1.36 | 2.09 | 043 | 1.81 | 343 | 097
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Table 8. Displacement measurement result after 1
year outdoor exposure(Modified Silicone

Sealant)
Position of Displacement gauge
Pa Silicone Sealant(mm)

#1 #2 #3 #4 #5 #6

900 0.23 | 044 | 0.09 | 036 6.29 0.30

1800 0.51 0.91 0.26 | 0.87 | 1034 | 049

Static

2700 0.76 1.38 | 043 1.16 | 13.02 0.67

3600 1.14 1.94 | 0.64 1.73 | 15.84 1.04
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Z2 Ao A¥= 0.62 mm, AR S} 3600 Pa
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Fig. 13. Appearance of specimen after 400cycles
(Modified Silicone Sealant)

Fig. 14. Appearance of specimen after 400cycles
(Silicone Sealant type)
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Table 9. Comparison of displacement of 1 year
outdoor exposure and deterioration test
equipment(400 Cycle)

After Outdoor Deterioration
exposure testing results
: Silicone I\S/[ilicone: Silicone l;[i(l’idc];:leed
Sealant Sealant Sealant Sealant
Displacement |5 ;4 15.84 339 16.14
(mm)
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Table 10. According to Wind speed 50 m/s Displacement of the specimen

Deterioration displacement(mm)
#1 #2 #3 #4 #5(Glass)
Cycle q q q n n
Silicone M.o.dlﬁed Silicone M‘o‘dlﬁed Silicone M,o,dl fied Silicone M.o.dlﬁed Silicone M_ofjlﬁed
Sealant Silicone Sealant Silicone Sealant Silicone Sealant Silicone Sealant Silicone
Sealant Sealant Sealant Sealant Sealant
100 0.15 0.23 0.17 0.44 0.16 0.09 0.15 0.36 0.75 0.72
200 0.23 0.35 0.27 0.24 0.31 0.28 0.28 0.38 1.57 4.01
300 0.31 0.39 0.35 0.37 0.38 0.36 0.34 0.33 2.34 8.49
400 0.35 0.40 0.37 0.41 0.41 0.39 0.37 0.38 3.39 16.14
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