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Abstract
This research aims to make a contribution to the development of waterproofing technique for rooftops by analyzing
and understanding the problems of the currently used waterproofing method and their causes. To do this, this research
developed an eco—friendly waterproofing method that supplements the weaknesses of the conventionally used method
by analyzing the problems of leakage resulting from design and construction work to diminish leakage, improving the

quality of construction work, reducing labor required

andtheperiodofconstruction,andimprovingenvironmentalconditions. Thecharacteristicsofthenewlydevelopedmethodareco
mparativelyanalyzedwiththeconventionalpractices,andareevaluatedonthesite.
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A study on the Development of an Eco—friendly Rooftop Waterproofing Method
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Table 1. Defects causes of waterproof course and required

performance
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Table 2. Required performance of roof use

Use Environmental condition Required performance
Protection of a structure by
Roofto raising water permeability of Drainage property, bar
p planting and installing protecting property and
garden - - A
protective layers and bar chemical resistivity, etc.
protecting layers
Rooftop  Floor material having - .
square  durability without sliding Sliding resistance, ec.
Sports ’ P Shock resistance,
facilities Attention o vibration Anti-abrasion, etc.
Rooftop ~ Prevention of abrasion and
parking lot  noise by tire Wheel load resistance, etc.
Base of fire Attention to a role as a base
fighting  of fire fighting activity and Load carrying capacity, etc.
activity load carrying capacity
Installation Disposition and load of Load carrying capacity,
place of devices Shock resistance, etc
equipment »
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Table 3. Comparison of Constructability of Existing
Waterproof Process

. . Urethan
Method Spt(e)ilry S ssap Asphalt inorgani .
Division bars panel sheets coating coating
Bonding  Insulatio . Partial - B B
method n Insulation insulation Adhesion
Treatment of - ' o B B
bonding parts Simple  Difficult ~ Simple  Difficult
Trealment o Simple  Dificut ~ Simple ~ Diffcut - -
Wet  Wet and Water Wet and  Wet  Water
Wet and dry and dry dry content of dry and dry content
conditions  construc constructi less than constructi construc of less
tion on 10% on tion  than 8%
High
o . flaw
Few handing Gush of End and Pl on rate
Disadvantage ~ asphalt, joint accordin
results - managin fract.ure portions Iay;ars gtoa
materials of fim difficult coagtr:uc
level
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Table 4. Defect cases

Material /accident Treatment of

tvoe Swelling Fracture connection and end
Vo parts
Sheet waterproof 38.7% 20.6% 40.7%
Urethane o o o
waterproof 20.3% 57.6% 22.0%
Others 40.4%. 21.1% 38.2%
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(4) edge desquamation

(3) joint desquamation

Figure 1. Waterproof defect cases
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Table 5. Problems of Existing Waterproof Process
Division Problems
Urethane coating High flaw generation rate according to a

waterproof construction level

The formation of uniform waterproof layers are
difficult.

Inorganic
coating waterproof

Asphalt sheets  There are many accidents at end and joint portions.

SSAP Generation of asphalt gush and coating rupture

phenomena.
Sky panel Handling and management of materials are difficult.
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Table 6. Process Configuration of complex and
Environment—friendly Asphalt

Process Configuration
PE-improved EVA sheets (KS F 4911)

Division
Sheet material

Joint treatment
(mechanized
construction)

Instant heating and melting
adhesion/adhesive agent

type

Sheet waterproof layers(KS F 4911 complex
reinforcement type)

waterproof layers of cement-mixed polymer
group(KS F 4911)

Double complex
waterproof layers

Introduction of
performance
improvement method

Insulation process, mechanical partial fixing,
degaussing process
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top coating

mineral membrane

fiber glass

asphalt

primer

bottom

Figure 2. Section of waterproof course

(1) U-type air pipe (2) air pipe (3) coating course

(4) asphalt (5) slab
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Figure 3. Air pipe structure
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Figure 4. Total waterproof course after construction
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Table 7. Comparison of waterproof materials

6th
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f
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process) BN

Finishing Aqueous/O  Aqueous/  Aqueous/  Aqueous/
material ~ Aqueous ily aily oily aily Urethane
2nd : ' _ inorganic/ inorganic, _
Coating inorganic siica 4 times
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Table 8. Comparison of waterproof course

o 6th complex ;
Division waterproof Sheet process  Coating process
adhesion adhesion
Bonding of basal process process adhesion process
plane (bonding, (bonding, (application)
application) adhesion)
ggmgggoﬁogrf integrated integrated integrated
approach approach approach

and wall

asphalt +iber
glass+coating
material

Treatment of

basal plane coating material

sheet material

Treatment of

parapet portion sheet material

coating material coating material

Bonding of

parapet portion bonding method bonding method application method

Treatment of

material basal application ~ wall bonding  basal application
connection par surface portion surface
Frequency of _ . . floor surface:
flaw generation joint, wall: 61.3% 57.6%
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Table 9. Construction overview

Rooftop repair construction of Ssangchon-dong

Construction Name Jugong apartment

Inside Jugong apartment of Ssangchon-dong,

Site Seo-gu, Gwangju
Structure Rahmen structure + wall type structure
Scale(ground/undergrou  Two underground levels, fifteen stories above
nd) ground
Total b:riéc;ilgg floor Rooftop 800
Building areas Rooftop 800m*

Building use Apartment houses

Waterproof date August 20, 2007
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(3)clean roof base

(2)after roof repair

Fagh

base clean

©)

(5)crack repair

(4)air pipe

(7)cement paste (8)glass fiber

L s ',.-i;z
T

(9)first coating (10)second coating

(11)last coating

Figure 5. Total construction process
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Table 10. Comparison of construction expenses by
construction method

Total of
pure
constructio
n's ratio

Direct
labor
costs

Direct
material
costs

Name of
goods

expen

ses subtotal

Process

removal of
existing

waterproof
layers

waste
transportatio
n

waste
treatment
costs

protective
concrete 11
placing

2,700 16,894 19,064

1,394 1377 2,771

Urethane

waterproof 5833 5833

69,125

533 14,457

exposed
urethane
construction

14,800 25,000

removal of
existing

waterproof
layers

waste
transportatio

2500 16,894 19,064

1,377 2,771
Sheet

waterproof 58,810

treatment
costs

protective
concrete
placing
sheet
waterproof

removal of
existing

waterproof
layers

waste
transportatio
n

waste
treatment
costs

asphalt
waterproof

basal
treatment
costs

waste
treatment
costs

complex
waterproof

5833 5833

11,533 4924 14,457

5733 8622 14,355

2,800 17,500 19,064

8-layered
asphalt
waterproof

1,377 2,771

64,362
5833 5833
8,037

28,327 36.364

1,500 1,000 2000 4500

complex
waterproof

383 383 4963

25000 16,300 41,300

¥ construction area : 50(m2)/person
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methods

Waterproof

6th
complex  sky panel
waterproof

Urethane
coating

asphalt
sheet

inorganic

SSAP coating

Waterproof
material

Thickness(
mm) of
waterproof
layer

Bonding
part

End part

Dey and
wet
conditions
of basal
plane

Characterist

Disadvanta

improved  improved
asphalt asphalt

+Urethane  +Urethane
coating coating

improved
asphalt
sheet

asphalt
coating+ib
er glass

emulsion

+powder Urethane

273

simple difficult simple difficult

simple difficult simple difficult

Water Water

content of hurPS|d|ty humidity is content of
less than possible possible Iessothan

10% 8%

humidity is humidity is
possible  possible

improveme
nt of Superior
water-solu waterproof
ble properties
workability

environme improveme  improveme
nt-friendiin nt of sheet  nt of
ess material  workability

handling
insufficient  and
constructio managem
n results  ent of

materials

asphalt ununiform  Flaw

waterproof generation
layers rate

accident
' of joint
fracture of parts

coating
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Table 12. Comparison of Applicability of Waterproof Methods

6th Sheet inorganic  Urethane
Division complex waterproof elastic  waterproo
waterproof waterproof f
crack ° A A A
responsiveness
humidity
resistance o * = x
Basal '
plane bonding property  bonding /ggﬁgé?gn adhesion  adhesion
behavior A A « «
resistance
smoothness A A A A
water content,
constructability © x o o
quality uniformity [ ) A A A
simplicity of
process o X ® o
Constr
s technology
UCtt?,b'“ dependence A L o o
stability of work @) A O A
shortening of
construction period o © ® ©
easiness of flaw
repair © © L ©
long—term
watertightness ® = = =
Joint durability O O O O
weather resistance @) @) O 0
easiness of flaw o » «
Mainte repair
nance ;
easiness of
maintenance © x o x
Good @ O A x Bad(Low)
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