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Assessment of Evaluation by Hybrid Waterproof-Roof Barrier Layer for
Green System on Artificial Ground

o_|1

2 F 3

Ok
Of
2

Oh, Chang—Won'!

Hong, Jong—Chul®
Doctor’s course of KNU, Executive Director, Daegun Chemical Company, Gwangju, Gyeonggi-Do, 464-874, Korea

2 HF

3
4t 7] 8~

Park, Ki—Bong**

1

SeniorChief R&D center,Hyudai Development Company , GwangJu, Gyeonggi-Do, 464-100, Korea Z
Professor, Department of Architectural Engineering, Kangwon National University, Chuncheon, Kangwon-Do,
200-701, Korea *

Abstract

The demands about eco friendly space are increased as buildings are denser in downtown, and green system on the
roof and the artificial ground are widely being applied. The construction of green system applies a waterproof layer, a
root barrier and a protection concrete layer. Assembly of these many layers leads to a long construction term, and
cause many defects. This study is to evaluate one layer-hybrid sheet which gets waterproof and root barrier
performance simultaneously, which is developed to use in the new green system. As results, the performances of
physical properties, durability, waterproof and root barrier not only exceeded quality standards but also showed
excellent durability. In addition, mock-up test would be proceed to certify long term performance.
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Figure 1. Concept and s developed green system
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Table 1. Required performance items of the research

ltems Content Target
- Waterproof and
. Basic performance Root barrier hybrid
pe,:fgrsr’:g?wlce check like tensile sheet .
stress - Sheet connection
part
Performance - Waterproof and
decrease like tensile Root barrier hybrid
Durability stress, expansion sheet
ratio by acid, alkali - Sheet connection
and time elapse part
- Waterproof and
Waterproof . ;
Performance Water leak check Root barrier hybrid
sheet
- System of

Waterproof and

Root barrier Root barrier hybrid

Damage check

Performance by grown root sheet with drainage
layer
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Table 2. Test methods

. Test
Test items standards Test contents
Tensile performance(Tensile strength
and expansion ratio)
Physical kS F 4911 Internal tearing strength
performanc [ Temperature dependance(Tensile
e strength and expansion ration at 60C
and -20C)
Tensile strength of connection part
Tensile after alkali,
performance(tensile acid long
strength, elongation ratio) term
Durability KS '[:7]4911 ) immersion(56
Internal tearing strength 112 days)
. and 2 years
Tensile strength of :
connection part installed
ASTM D Water pressure resistance(Water leak
Waterproof 5385 [9] check from 103kPa to 690kPa by the

1hour)

Confirmation of root penetration by the
6 months for 2 years

Root barrier KS F 4938[8]
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Table 3. Condition of deterioration

Immersion period

Method Solution condition

(day)
- ; saturated solution of
Alkali immersion CalOH), (207) 56, 112
P . 2% H2SO4 solution
Acid immersion 20C) 56, 112
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Figure 2. Waterproof test equipment
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Figure 3. Schema of roof barrier specimen
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Figure 4. Set up of the roof barrier test specimen
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Table 4. Physical performance test results

) Qualit
Test item stand aSr/d Result
Tensile
strength L W’ above 10 172 153
Tensile Performance (N/m)
E';ggf}";” W above 450 84 734
Internal tearing strength(N/mm) L W abovedd 9 90
Tensile
60C strength L W above 15 86 48
Temperature (NJmm)
dependance Elongation
20T > L W above 200 294 271
ratio(%)

Tensile strength of
connection part(N/mm)

L : Length, "W : width

Standard - 426
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Table 5. Durability test result

Test item Result
Alkal 56days L W* 168 1438
Tensile 12days L W 162 1441
strength Acid 56days L W 162 150
Tonsil (N/mm) 12days L W 155 135
Peegglrr?w 2 years elapse L W 139 134
- . H6days L W 837 730
ance Alkali
Elongation 112days L W 792 693
ratig("/) Aqg oM LW sts 70l
112days L W 777 663
2 years elapse L W 692 609
. 56days L W 91 89
Internal tearing strength el H12days L W % &
T g, O g S LW 0 8
112days L W 8 81
2 years elapse L W 86 87
) 56 41.3(97)
, Alkal 1122 40204
Tensile strength of ol
connection partN/mm)  Acid 562 42.0099)
112¢d 41.2(97)
2 years elapse 38.1(89)
‘L : Length, "W : width
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Table 6. Waterproof and root barrier test results

i Qualit
Test item standa?'/d Result
103kPa, 1hour
206kPa, 1hour
Water pressure 309kPa, 1hour Non water
resistance 413kPa, 1hour leak OK
517kPa, 1hour
620kPa, 1hour
690kPa, 1hour
1st(6 months after)
) 2nd(12months after) .Nonv root
Root barrier 3rd(18months after) |ntru3|on_ or OK
penetration
4th(24months after)
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(b) Bottom after 24months

(a) Plants after 24months
Figure 5. Root barrier test result
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