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the Green Roof System

HE 1

=

(L]

3t

Park, Chang-Hwa'

(=]
o

Oh, Sang—Keun2

ol
=

[ 3

=2
[ =

71*

0z

Lim, Nam-Gi*

Graduate School, Tongmyong University, Nam-Gu, Busan, 608-711, Korea !
Dept. of Architectural Eng. Seoul National University of Science and Technology, Nowon-Gu, Seoul, 136777,
Korea *
Dept. of Architectural Engineering. Tongmyong University, Nam-Gu, Busan, 608-711, Korea I

Abstract
Installation of a proper root barrier in a green roof system is very important in order to protect the concrete slab
of roof and the root penetration in the waterproofing layer. To select the proper root barrier materials and methods, it
is necessary to understand the environmental conditions affecting the waterproofing-root barrier system in green roof
construction site. Therefore, we suggested as the environmental performance indexes four kinds of performance
requirements; root penetration, chemical attack by chemical agent or fertilizer, load impact by soil depth and size of
plant, and water pressure. The related four test methods were suggested for the inspection of these performance

indexes.

In this research, we could suggest for kinds of test methods as standard test methods to evaluate the

environmental performance of waterproofing-root barrier for greening roof system.
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1) Korean Standards Association, Test methods for the resistance
to root penetration of waterproofing and root resistance
materials for green roof systems, KS F 4938, 2010
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(a)The root penetration of barrier layer and concrete joint
] ~

(b) The damage of root barrier layer during construction
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© (d) Using the agricultural chemicals

and fertilizer for planting

Figure 1. Construction and maintenance situations of the green
roof system
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Table 1. Environmental performance requirements index of
green roof system

No. Item Average Ranking
1 Resistance to root penetration 0.245 1
2 Watertightness 0.245 1
3 Pitting resistance 0.180 3
4 Impact resistance 0.119 5
5 Fatigue resistance 0.030 6
6 Impact resistance 0.133 4
7 Adhesive performance 0.023 8
8 Load resistance 0.028 7

Load resistance
Adhesive performance
Impact resistance
Fatigue resistance

Chemical resistance

pitting resistance

Watertightness 0.245

Resistance to root penetration 0.245

000 005 010 015 020 025 030

Figure 2. AHP analysis result for performance requirement of
green roof system
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drainage board protection cover

membrane

copper barrier sheet

Figure 3. Formation of A Method
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Figure 4. Formation of B Method

adhesives tape

adhesives tape
Root Resistance PET/PVC
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Figure 5. Formation of C Method
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(b)Root barrier sheet installation

(a)Waterproofing layer installation

Figure 6. Root barrier construction situation of A Method
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Figure 7. Root barrier construction situation of B Method
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(b)Root barrier sheet installtion

(a)Waterproofing layer installation

Figure 8. Root barrier construction situation of C Method
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Table 2. Test methods related performance requirement

No. [tems KS
1 Resistance to root penetration KS F 4938?
2 Watertightness KS F 49347
3 Pitting resistance KS F 4934
4 Impact resistance KS F 2622"
5  Chemical resistance KS F 32117
2) Korean Standards Association, Test methods for the
resistance to root penetration of waterproofing and root
resistance materials for green roof systems, KS F 4938,
2010
3) Korean Standards Association, Self adhesive rubberized
asphalt sheet, KS F 4934, 2008
4) Korean Standards Association, Method of test for performance
evaluation of membrane roofing systems, KS F 2622, 2008
5) Korean Standards Association, Waterproofing membrane
coating for construction, KS F 3211, 2008
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Table 3. KS F 4938 test method

ltems Content
800x800x250 8EA (test group 6 + control
group 2)
Container inside container 800x800x220,

outside container 860x860x280,
control container 800x800x220

horizontal moisture layer: Perlite grading
laver of moisture 1.2~5mm, vertical moisture layer: high
4 absorptive  nonwoven 900g/m* over, high

elastic nonwoven 300g/m* over

horizontal moisture
170 g/m over

nonwoven for
preserve root barrier

laye: boot nonwoven

valuation materials Sheet material, Membrane material

soil peat moss 70%, Perlite 30%
manure N(16+5)%, P(5+3)%, K(10£5)%
a moist tester O (Tensiometer)
plant for valuation a herbaceous pla.nt : P/e/ob/asfuspygmaeus
a woody plant : Pyracanthacoccinea
a term of test in two years
) daytime 16°C over, night 14C over, the
Environment .
greatest 35 T
) 1)inside observation every six months
valuation ] )
in the test 2)observa_t|on after S0il removal,
comparative growth
3.2.2 $94% 37}

S AT KS F 49349) A1F uhEe £8300] 0
100mm X 20mm HEEFE AJHol| A|HHS AlF g Th
Out Put ®HA]9] BFAIR7IE 08510 0.3N/mre] 4=t

24A17E 52t 71t = ARIAIE AW =718 AASKL 5
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(Figure 9).

Figure 9. Watertightness test
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Figure 11. Impact resistance test
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Table 4. Results of Impact resistance test(sphere-type)

N An impact point(Weight of sphere-type)
C Method lone Methods g

Figure 14. Results of watertightness test
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Table 5. Results of Impact resistance test(branch-type)

An impact point(Weight of branch-type)
1.5m

Methods

1.0m

Tomn Torn

Tomn Torn

None

C Method
Tomn Tomn Torn Tomn

3.3.5 W35

A 39| A% sishEel WANZ Az, 3 Ro]
U Fehe B glglo, ke 5w Aol Eh
Az do] TEEQI, FHska A oR Fold
Ao Uit Fo] Hold AL ArulErute 53
A A ek %UHW} ol o] GoHS Ftt Al

o7 Jlrumuq Aak} ozke] K50l 3700] AJlH 5 1742
AlHOA FEFHkEo] TSR AlHS ERlske] B
o 3}5kA 0] 11*101] olg] o] EejA= olJtKTable 6,
Figure 16).

Table 6. Results of chemical resistance(A Method)

ltems before after variation contact
(@) (@) (%)
1.10 1.1 0.91 None
HCI 2% 1.1 1.16 4.50 None
1.13 1.15 1.77 None
1.04 1.06 1.92 Discoloration
NHOs 2% 1.12 1.08 -3.57 Discoloration
1.05 1.07 1.90 Discoloration
1.11 1.12 0.90 None
H2SO04 2% 1.09 1.14 4.59 None
1.09 1.16 6.42 None
1.14 1.18 3.51 None
NaCl 10% 1.08 1.12 3.70 None
1.10 1.17 6.36 None
NaOH 0.1% 1.11 1.12 0.90 None
+CalOH)2 1.09 1.10 0.92 None
Saturated 104 103 -0.96 None

196

NaOH 0.1%

+Ca OH)2 Saturated NaCl 10%

HCI 2%

NHOz 2% H2S04 2%

Figure 16. Results of chemical resistance(A Method)
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Figure 17, 18, 19).

E

Table 7. Results of chemical resistance(B Method)

. contact
ltems bf;o)re z?f;e)r vazit;on ~ Root  Water-
barrier  proofing
12.26 12.23 -0.24 None D+
HCI 2% 12.71 12.69 -0.16 None D
1255 1253 -0.16 None D
12.58 12.57 -0.08 None D
NHOs 2% 1237 12.36 -0.08 None D
1265 1264 -0.08 None D
1254 1253 -0.08 None D
HoSOs 2% 1254 1253 -0.08 None D)
1230 1230 0.00 None D
1257 1257 0.00 None
NaCl 10%  11.93 1194 0.08 None
1203  12.04 0.08 None
NaOH 0.1% 1234 1235 0.08 None D
+Ca(OH)2 1253 1253 0.00 None D
Saturated 1004 1206 0.17 None D
* discoloration @ D



Table 8. Results of chemical resistance(C Method)

contact
| before after variation ——————
tems (@ @ (%) Root  Water-
| barrier  proofing

% 16.18 16.24 0.37 None

Plan NaOH 0.1% NaCl 10%
+Ca(OH)2 Saturated HCI 2% 1494  14.99 0.33 None
11.59 11.62 0.26 None
16.25 16.32 0.43 None
NHO3; 2% 15.23 15.30 0.46 None
14.87 14.93 0.40 None
HCI 2% NHOs; 2% HoSO4 2% 12.18 12.25 0.57 None
o i _ ) H:SOs 2% 1244 1253 072 None
Figure 17. Results o cherrtllcal‘ re;5|stance (B Method : Root 153 1157 035 None
arrier 1471 1480 061 None
NaCl 10% 16.60 16.70 0.60 None
14.23 14.33 0.70 None
NaOH 0.1% 14.75 14.84 0.61 None
+Ca(OH)2 13.84 13.92 0.58 None
sauss 0w Satrated 1539 1546 045 None

e
NaOH 0.1% .
Plan +Ca(OH)2 Saturated NaCl 10%
HCI 2% NHO; 2% HoSO4 2% Plan NaOH 0.1% NaCl 10%

+Ca(OH)2 Saturated
Figure 18. Results of chemical resistance (B Method :
Waterproofing)

HCI 2% NHO3 2% H2S04 2%

Figure 20. Results of chemical resistance(C Method)
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