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KEYWORD: GREEN ROOF/ WATER RETENTION/ WASTE MATERIALS.
YINGYOT NGOENMAK : WASTE MATERIALS USAGE AS WATER RETAINTION
FOR GREEN ROOF. THESIS ADVISOR: ASSOC.PROF.NAVANAT OSIRI. THESIS
CO-ADVISOR: KANOKWALEE SUTEETHORN, 144 pp.

Mowadays, urban development area grows very rapidly, Such developmenl area means the
replacement of urban natural surfaces by built or impervious surfaces which cause numbers of urban
environment problems. “Runoff” is the noted one among those problems that comes from rooftops,
pavements and ru;ds which cannol absorb excessive rain fall and that sometimes lead to a sudden
flood. There are many ways to remedy this problem, to increase green area to retain rain water and
runoff or "green roof” is one of those ways.

Generally, "green roof” means planting on the roof slab. It has a slruclure comprises of 5
components which are: - 1.) Growing medium 2.) Substrate layer 3.) Drainage layer 4.) Insulation root
barrier 5.) waterproofing membrane. Al of these components usually industrialize with high cost and
somatimes is imported since the knowledge of green roof is still new in Thailand especially the
drainage layer. Thus, the aims of this thesis is to look for local waste materials to test and measure the

_runoff retention co efficiency so to replace that imported drainage layer.

This thesis experimen! selecls 9 sludied wasle malerials lo measure the runoff relention co
efficiency which are pebbles, concrete chips, rocks, brick chips, ceramic chips. charcoals, dry sticks,
dry coconut peels and foams. The experiment separated inlo 2 paris following: - 1.) Out door
experiment by using 9 boxes conltain 9 different studied materials exposed o natural rain fall and
collected the data from September to Oclober 2.) Hydrology engineering laboratory (in door)
experiment by collecting data from the studied materials in stimulating control condition.

The experiment results show that there are differences between the 2 parts. That leads to
indicale the factors which affect runoff retention co efficiency of studied materials. Those faclors are
substrate layer, plants and rain. Moreover, the results show thal the continuity of rain fall is another
factor as well as those mentionaed that affect runoff retention co efiiciency. Thus, the conclusion of this
thesis is that the suitable materials to use as drainage layer determine from the highest runoff retention

co efficiency are pebbles, ceramic chips and foams.
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Runoff (mm) | Runoff (percent)
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UAIATNIATIIUALTUNTIAUUT 5 636 77
WEUB LN AT
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UAIANNIATFIUALTUTAnUUN 5 409 50
LTURLNAS

(Green roof with 5 cm of substrate)
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NAIANAIFIUNLTUIAAMWN 10 369 45
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gﬂQ(Materials) Weight of a 1cm layer (kg per square meter)

ugnia (Gravel) 16-19

N96 (Pebbels) 19

PN (Pumice) 6.5

83 (Brick) 18

918 (Sand) 18-22

AUNANNINE (Sand and gravel mixed) 18

WINAY (Topsoil) 17-20

{i’] (Water) 10

#1a191 (Lava) 8

fununlvl (Perlite) 5

wWIWINTALNA (Vermiculite) 1

Aulai (Audaasnzif LECA) 3-4
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and Kingsbury, 2004)
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2. AMUAIATULRINAIA (Roof slope)
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4. nsialszniu (Irrigation)
9./90/ 1 [ % = = v 1 o %’

ngyeszuunTslitinsie udsa@e” Husylamiluvanefnu du aaunsnsiaii
Tutunaulllduundsan Ngazarusawsiuialda Wusu aaialinisinszuuin

o al al =
PAURIANTEIY” | 4 Uszinnpa

1. sruLRauuudLBanas (Sprinkler systems)

sTULENMEA (Drip systems)

a Y .
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> N
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o
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e
e

v
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v

3. duszunatin(drainage layer)

v
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v

(insulation root barrier)
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o o =
1. JaatleanunisiaTy

Q

v

(waterproofing membrane)
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1. gauilaanunssagu (Weatherproof membrane VLR Waterproof membrane)
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2. ManmaadGreen Roof Environmental Evaluation Network (G.R.E.E.N.) a1l
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lllinois) (The G.R.E.E.N. research report, n.d.)
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3. Green roofs as a tool for solving the rainwater runoff problem in the
urbanized 21° century 1mel Joreon Mentens , Dirk Raes , Martin Hermy (Landscape

and Urban Planning, 2006)
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