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Abstract

According to the increment of urban buildings, the demand of eco—environment space will be also increased.
Therefore, the artificial ground green system on a roof will be supplied gradually. In this study, the concept of
simplification, unification and prefabrication was widely applied to supply green system. Consequently, the box unit
system with a continuous soil layer was developed, and adhesive property, wind resistance and insulation property of
this system were evaluated for site application. As a results of adhesive property and wind resistance test, comparing
with design wind pressure and wind velocity, this system was safe at the height of 100m building located in urban. In
addition, results of temperature measurement for 120 days showed 17% higher insulation property at daytime and 45%
higher insulation property at night than normal box unit system owing to continuous soil layer.
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Table 1. Establishment of test methods

Performance Estimation criteria
Considering building roof installed with green
Adhesive system, on the assumption that location is in a
ronert capital area, and building height is 50m and 100m,
property to compare calculated wind pressure with adhesive
strength by adhesive test
Considering building roof installed with green
Wind system, on the assumption that location is in a
resistance capital area, and building height is 50m and 100m,
to compare calculated wind velocity with results of
wind velocity test
Insulation To calculate difference temperature in normal unit
ropert box system and developed unit box from
property temperature of ambient air
AW SR Ee] SASe] SR 7
Ho R HEg 22 o) Sele] AFEFS AL,
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Upper wing

Box unit

(a) Normal box unit

(b) Improved box unit
Figure 2. Comparison between Improved box unit and

normal box unit
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Figure 3. Composition of developed green roof system



(a) Adhesive plate

installation

(d) Vegetation box unit
lifting

Al - 3
(e) Vegetation box unit (f) Upper wing removal
installation

Figure 4. Construction process of vegetation box unit system
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Figure 5. Difference of showing
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Table 2. Specimens for test

Performance list

Specimen for test

Adhesive
property

Wind resistance

Insulation
property

Adhesive plate

- Size: 85(¢)x4(T) mm
- Plate material: Stainless steel
- Adhesive material: thermoplastic resin

A unit box with light-weight soil and vegetation

- Soil density : 0.874g/cm3

Unit box system which has already installed on the
roof slab for durability test

= Unit box size: 500(W)x333(L)*80(H)x2(T) mm
- Unit box material : high density polyethylene

(c) Unit box system with light weight soil and vegetation
Figure 6. Materials and unit box system
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Table 3. Building outline by wind pressure and velocity

Building location Seoul, Gyeong—gi do

Target Roof

Height GL+50m, GL+100m

Table 4. Variable value by calculation

ltem Variable value

B : congested area involving
3.5m high houses, area scattered
with middle height building

Ground surface roughness

Velocity Pressure a
Exposure Coefficient (Kz) 0452
importance factor (Iy) 1.0

= Z * Height from ground
a @ Power law exponent

oA AR 7)E 2009[11]01A AAISE Al4=gk
Z getElo] Q= WHg ASES 34 7o 2 gk
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Table 5. Pressure coefficient by wind pressure calculation

Item value
Peak external pressure coefficient -2.6
Peak internal pressure coefficient 0.0

Table 6. Results of calculation
Positive wind pressure value

classification Wind velocity Negative wind pressure
value
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specimen 1 2 3
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Adhesive strength 3,592 N/(500%333 mm)x6= 21,372N/m?

webA] A Hhs Ul AR dAsRs d%Ee] &
A} A7) FSFo] 21,372N/m Bk S A9 ol Ao

2 H71e 4= Qltk, Table 60 th2™, 50m =o]olAl=

1,622N/m”, 100m =o]olAl= 2,201N/m’E2] Eto]

Ao} slt}. waba] ek BhA QU1 AIAELL. 100m o]

5T Aol Ax|str et ool o3t get
o= HHE AT

0 oL
I :) Sy

32 |_|.| A‘I IH]I. ijl_l.
g $971E Ol%ﬁm
H urA fulof] WA F
=A% Ax) o]J_ﬁakEo]: gl AJA
sk Wzl = gofoz sloldt S
40m/sec® =H= W= ojwgl 3
£ FAsISIt webA 2 A4
v:E-J Aol N HAg f3l S
85 SHeHA fAEE Aow

F4:0| 4Om/sec°1
S st
ek T
3.3 |:|01M niy}gz}

7HE]E gkA ou /\]/\E‘yg % I%
g WIS Afete] 4H BES
Aolek, ol TaAo] F
o, whepA] EFS7IA] H]
T AR AR E
= I8l 1209710 225
8ol iR,

= A9 diellA =2 o
A|2glo] 7H Wal ofgt




Performance Evaluation for the Application of Roof Green Box Unit System Combined with Engineering P E Waterproof and Root Penetration Sheet

A2Eo] 7P 28 G BHIE S It ol 7]2o]
2o Z7loli o 9g 89T o W Al /&
AU AJA”O] 7 0CHEY 17% 4751l 7]20] W
2 ofgboll= 7] =R 71T A FAAA 71
A FY AAE9) 4 9T R 45% 53 A S 2l
oS o 4 et
Table 8. Results of temperature measurement
Tgmperature lTemperature Ambient air
ltem in normal in developed
) . temperature
box unit box unit
Average Temp. 18.6 19.5 18.3
Standard deviation 34 2.8 6.9
Average of the
highest temp. at 2.3 21.2 29.4
daytime
Average of the
lowest temp. at 15.9 18.2 11.0
night
Difference between
day and night 6.4 3.0 18.3
Insulation Daytime -7.0 -8.2 -
property”  Night 49 7.1 -
= Daytime : Average ambient air temp. at daytime-Average of

the highest temp. at daytime

Night : Average of the lowest temp. at night-Average ambient
air temp. at night
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Figure 9. Difference of temperature variation

130

4.4 2
HEETE N T N I RS RS APRE
AP, R W TS B A chewt e A

el
A2 7|F 200901] w2} 50m ¥ 100m =°], &%=
Holl Yx|3t A=ES 71431 Midas set 3.3.4= Akt
ot AF=0] #4031 92m/s, 37.18m/s0]al, FUS -
16 88N/m’, —2,201.67N/m’& Urephgct.
7HE§ HEA 0u) 2| AE|Q] HALO. o5l Kzl 1141510
A FAS1S2 3 595N & o= 21 372N/m of| SF=
o, AR Zoztt vwdt uf obAAS Belat 2= 9loltt
3 AL S5 18ste] 30m/s, 40m/s9] el
23t A= Ak vha Sl A AES. AekeoF 1l
AP} akAs fulof ofjugh Hske S9ko = SRIE | of
SFeF. wreb) AR i 5 A28 100m ololAE
ARgol 7hssh Ao = et it
N TR AAHY] TS Frlsh] $fste]
Foll= R
Aerstol, 712 e
wu 700 17% *-s} A7} ool
7] 2LHT 71T =4 fAAA 71E v fU Al

o] 4.9CHT} 45% 2<=31 thdA

=]
==

[¢]
o
L

_WL

SA4) AZe] F7H 1EH
A1, olo] ek 94 1 QAN st el 55
8] Z7hea ik 2 ATl Rehiawe i
9l Fe) s, At Zelust g e
.-_ EO]:_Z_ oﬂ/ﬂ tﬂ—/\ 01/103 .E-:_Q].A]/\E-ILQ_ 7H1:1
]/\E-ﬂ‘/] ZFQ /\-]‘.:___E _’_xl-/l-] LH /\-] o X %
of 28 st Amshalch $abg 9 4
o A B ) Bk W 100m Spole) A

L Buy wls

i

o

¢

FJ

_OEL
a
of ©
- —

o{L
(& m{u et

S Qi

ML
T
ot
i
i
X
[>

AZeslo] i
g}
29

2
Q‘L
_9,
i
N
Jo

L,

123

S
>

1l

FRE 17%, o Re 45% S~




FI]E :

10,

— = o = E=
OB mBAAE], HARL ALE, 2HY, LIZ4,
HEd

References

Jang DH, Kim HS, Choi SK, Greenhouse test results for two
years of sheet shaped root barrier materials apply to green
roof system for sustainable building construction, Journal of
the Korea Institute of Building Construction, 2011 Nov
20;11(6):634—44,

Kim HS, Jang DH, Choi SK, Resistance to root penetration
of root barrier for green for system, Journal of the Korea Institute
of Building Construction, 2008 Dec 20:8(6):123-9.

Kwon SW, Jo IG, Bea KS, Oh SK, The necessity analysis of
development waterproofing materials and methods of con—
struction technologies for green roofs, Journal of the Korea
Institute of Building Construction, 2004 Mar 20;4(1):111-8,
Park CH, Oh SK, Lim NG, Performance evaluation system for
construction environment of the unified waterproofing—root
resistance membrane layer of the green roof system, Journal
of the Korea Institute of Building Construction, 2011 Apr
20;11(2):189-99,

Jang DH, Kim HS, New technology of lightweight roof green
structure using unit box green system, Proceedings of Journal
of the Korea Institute of Building Construction; 2011 May 12;
Busan, Korea, Seoul (Korea): Korea Institute of Building
Construction; 2011, p. 57-8.

Kang TH, Zaho HX, Li H, Kang SH. Roof greening applied
a sallow green roof module system out of management —Focused
on the effects on the growth of plants by difference of soil
mixture ratio—, Journal of the Korean Institute of Landscape
Architecture, 2012 Jun;40(3):91-9,

Kang JS, Kim HS, An analysis of the thermal characteristics
of roof—plating system in summer and winter, Journal of gional
Association of Architectural Institute of Korea. 2001
Nov;17(11):215-22,

Kim YM, Nam MA, Jang DH, Kim HS, Kim HO, Reduction poten—
tial for thermal load by extensive green roofs, Journal of the
Korea Institute of Ecological Architecture and Environment,
2013 Oct;13(5):67-177.

Moon JW, Yeom DB, A study on indoor temperature reduction
effect through new green roof system, Journal of the Regional
Association of Architectural Institute of Korea. 2009
Sep;11(3):161-7.

Oh CW, Hong JC, Park KB, Assessment of evaluation by hybrid

131

11,

waterproof—roof barrier layer for green system on artificial
ground, Journal of the Korea Institute of Building Construction,
2015 Aug;15(4):391-6,

AIK, Korea Building Code 2009, Seoul (Korea): Kimoondang;
2010, 94 p. Korean,





