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Kim, Byoungil For successful waterproofing construction, it is very important to secure construction quality as well
Tel : 82-2-970-6512 as material performance of waterproofing materials used in construction. Due to the long-term cost
E-mail : reduction policy following the economic downturn in the construction market, most construction

bikim@seoultech.ackr companies are using general low-priced waterproof materials rather than high-quality waterproof

materials without clear quality control standards. Without clear education on construction, construction
is being carried out with meaning only on construction activities. In addition, the waterproofing
Received : December 6, 2023 method applied in combination is a situation where water leakage occurs due to waterproofing failure
Revised :]January 15, 2024 due to insufficient construction quality because the construction method is complicated. Therefore, it
Accepted : January 15, 2024 is necessary to review the quality control measures(design, materials, construction) for successful
waterproofing work and improve problems that are derived so that stable waterproofing work can be
done. In order to expect the leakage prevention effect of a building, first, it is required to select
appropriate materials for each part of the building and environment in the design stage, and the
selected materials must satisfy all items of the Korean Industrial Standard(KS). Second, to secure the
quality of waterproofing construction, sincere construction by workers is required. In this paper, we
site inspection”, and
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tried to describe “review of waterproof design”, “constructor education”,

“criticism(correction/supplementation)” as quality control measures after material selection.
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Figure 1. Waterproofing application for apartment house
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Table 1. Waterproofing materials for underground structure

Type Material Composition
-urethane type
Membrane waterproofing material -unrethane+urea type(spray)
-asphalt type

. -improved asphalt type(torch)
Sheet waterproofing material )
-self-adhesive type

-asphalt membrane+improved asphalt sheet
) . -urethane membrane+synthetic polymer system
Composite waterproofing materials .
-urethane membrane+improved asphalt sheet

-asphalt gel+improved asphlat sheet
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Table 2. Quality control of membrane waterproofing material(horizontal use)

Quality Criteria

i N
Test type Unit (membrane) ote
Solid content % weight ratio = 70
Ash % 15 = weight ratio = 30
Flow resistan mm All three sheets shall have flow length of less
owresistance than 3mm and no wrinkles, etc ) LH
- specification42531
Alkaline resistance - no visual defect
Heat resistance(60°C) - no visual defect
Low-temperature flexibility(-15°C) - no visual defect

OIFBYSTHE ATl o] & 671 A[meto] (2 9 eRhA|, Bl REA), S8 E B, BT
uf pRHTOr BAY O get ATE S ARSI HrFARS S} oS- EeHk A E A4S FE6ehe dAEE F
WA 0 = fAFsieh TR, duhEe] igh tf 34 Q1 Al/dAl= th Figure 2 2 Figure 3

3= o Figure 29} 0] A oh2 2447 AW B2 AZ5-9lo] 3% (w:150mm)
9 BHH 2 0]3]] 22T E ok 200mm7HA] AAFste] Al s}, o] ol o] oluhE
2 °F 100mm7} SE E|ofof st HR o] B8 =t H4AH(Z 50mm, T

!

TUrethane Primer Reinforcing membrane (width S0mm)
Wertical Urethane — Sheet {averlapping 100mm)

Membrane waterproof(thickness 2rmm)

—— Reinforcing membrane {5 0nm)

‘Waterpronf sheet
+—— Horizantal membrane

——Reinfarced cloth (W 150}
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Figure 2. Details of waterproof construction in corner area Figure 3. Details of waterproof construction in normal area
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(b) Gathering opinions from construction officials

(a) Waterproof construction worker training

Figure 4. Waterproof construction training
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Table 3. Background processing before waterproof construction

Content Photo Content

Construction of waterproof mortar on the
bottom corner of the 1st floor
= [mprovement: Corner part construction
with urethane sealant

Rebar exposure
= improvement: cutting to prevent
exposure of rebars

Insufficient background treatment at the
outer corner
= Improvement: at least 30mm

Insufficient drying of the background
(measured surface function rate 9.6%)
= Improvement: Less than 8%

Table 4. Improvement for horizontal part waterproof construction

Content Photo Content

Insufficient waterproof sheet overlap
construction(lack gap)
= [mprovement: Observe 100mm
overlap interval

Insufficient construction of
reinforcement coating film of
overlapping waterproof sheet

with reinforcing seals

Construction of primers on the
background crack reinforcement area
(non-woven finish)
= [mprovement: Do not construct primers

Waterproof sheet overlap reinforcement
film break
= [mprovement: Apply overlapping
parts as reinforcement

Construction thickness of waterproof
material for horizontal coating is not
sufficient ]

= [mprovement: Observe the thickness of -i HH
|

Coating waterproofing material does

not meet the standard for horizontal
push bar type

= Improvements: Thread height 7mm

Table 5. Improvement for vertical part waterproof construction

Content Photo Content Photo

Waterproofing of vertical coating film
= [mprovements:
Do not flow down

Insufficient wall waterproof sheet
overlap(connection) construction
= Improvement: Reinforcing
overlapping with coating film

Insufficient handling of wall penetration

. Nail construction on the wall
(waterproof layer sagging)

waterproof layer
= Improvement: Homogeneous
. . . = [mprovement: Removal of hardware
construction of coating materials around (nails)
the penetration part
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Figure 5. Waterproof Construction training
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Table 6. Waterproofing construction supervision checklist

Type Site / Construction process / Constructor Check Name Inspection date
Composite Construction site : OOOQ site Fieldagent ~OOO
watef roof Construction process : OOOQO composite waterproof - 00000000
P Constructor : OOO Supervision - OO0
Constructi . . C t  Status aft .
onstruction Field check point urrer:) & u.s aa)er Solution”
process status action’
Is the pitch well constructed towards the drain? Use a leveler to check the pitch
Is there any place where the surface that you want to Re-construction of the background pitch after
waterproof is flat and there is watering? removing water

Check the dryness of the background
(8% or less based on standard)
*Must be verified(approved) by the supervisor
*Moisture rate measuring device

Dry the surface to show less than 8%

Order of reinforcement of vulnerable parts
@ V cutting(15mmx15mm) after dust

. |
Are vulnerable areas(cracks, CJ, etc.) identified and (;)e r;r(;:]:er
Background repaired appropriately? ® Reinforced coating film(100mm)+
Condition nonwoven fabric(100mm)+
Check reinforced coating film
Are there any foreign substances such as laitance, cement Arrange the background with cloth, broom,
crumbs, oil, and soil on the background? etc

Reinforcing surface after cutting rebar with a
grinder(Specification)
Is the corner a small mower(slope or round surface)? About 30mm surface grinding with a grinder

Are there any installations around the drain that impede
smooth drainage?

Are there no unnecessary bumps(rebar/wire)?

Installation movement

Is the corner part made of urethane sealant and glass fiber
with flat surface(25mmx=25mm)?
¢ Do not use mortar

Fiber center material: 100mm
Flat surface: about 25mmx>25mm

Have you reviewed the quality test report for the delivery
and on-site use of waterproof materials and checked the
suitability?

% Check the performance of waterproof materials

Test evaluation by sealing the field samples
and comparing the test values with the
presented test report

Are the materials brought in(delivery) according to the

output? Check the quantity of materials used
% Main materials, subsidiary materials, etc

Material Is the condition of waterproof material storage and Measures are taken according to the method
. management good? of storage of sheet and membrane materials,
Inspection . . . -
[Sheet materials(standing up), preventing the membrane and materials that have been
material from getting strong solar radiation quantity] deteriorated(deformed) need to be replaced

Is the thread height of the squeeze appropriate?

3% membrane(2mm) &= thread height(7mm) Use a pushbar to match the design thickness

Are you familiar with the allocation of personnel and work
of waterproof workers? Familiarize yourself with the construction
[The contractor(waterproof manager) and all the workers details
on the day are familiar with the waterproof work]
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Table 6. Waterproofing construction supervision checklist(contiuned)

Construction Current Status
Field check point .  after Solution”
process status -
action’
Are both horizontal and vertical parts evenly applied . o . .
R . P Y app Additional application of insufficient areas
in accordance with the waterproof plan(area)?
Is the proper condition of the primer secured after . . . .
prop orrep If the primer is covered with foreign
. application? . . -
Primer . . substances during curing, re-construction of
[Without more than 8 hours after application, .
. .y the primer
waterproof construction when it’s not on your hands]
Is the primer applied to the construction range(area .. L . .
P PP ge(area) Additional application of insufficient areas
you want to construct per day?
Is the thickness of the membrane(seal) constructed on
the horizontal part appropriate? Fill the insufficient area of the membrane
% Check with bar(approximately 2mm based on the reinforcement
thickness of the film)
Has it been checked that there is an appropriate . . .
. . Reinforcement of coating materials to secure
thickness and flow down of the membrane material . . .
. . . coating thickness/reconstruction of some
(urethane coating or seal) in the vertical part? arts that flow down
% Specification Design Standards Reference P
. . o Construction of re-applying after removin,
Check whether the vertical coating material is cured . . PPy g e
Membrane the entire defective area in case of poor
or not(check after 24 hours) .
(seal) hardening
Is the coating material(seal) applied in accordance
with the construction range(area) that you want to Additional application of insufficient areas
construct per day?
Is it precisely applied to protrusions, penetration
pipes, and around drains? Reinforcement measures in accordance with
. % Check with the details of vulnerable areas as the specifications
Construction . .
A important checkpoints
Inspection ; ; P o
Ensure that the membrane material(seal) contains When mixing additives, some areas are
unapproved additives disposed of and re-constructed
Are the coating films and sheets integrated in the . . .
. . Reinforcement measures in accordance with
concave corners, around the drains, around the pipes, the specifications
and at the ALC and PC panel cross-sectional joints? P
Does the membrane layer and the sheet material act in
close contact so that they can be integrated? Re-attached construction by hand only in the
% Excessive adhesion work can reduce the thickness areas where the final construction is
of the membrane layer and push the membrane insufficient
material to one side
To check if they are constructed in a staggered . .
e . gg. When overlapping 3 to 4 sides, some sheets
manner to avoid overlapping three or four sides?
. . are removed and reconstructed
% Important checkpoint
Sheet Ensure compliance with 100mm overlap(width Check with a bar, and if the overlap width is

direction, longitudinal direction) between waterproof
sheets?

insufficient, re-construction of the waterproof
sheet during the error construction section?

The seal shall be reinforced with a width of 50mm or
more and a thickness of about 3mm or more by
reinforcing the overlapping part(width direction)
between waterproof sheets.

* Important checkpoint

Check with a bar, and if the overlap width is
insufficient, re-construction of the waterproof
sheet during the error construction section?

After constructing the horizontal waterproof sheet,
did the reinforcing coating material be constructed at
the corner?

Reinforcement measures in accordance with
the specifications

Are there any folds/bends or tears on the sheets?

Reinforcement of folds and tears parts

Journal of The Korea Institute of Building Construction
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Table 6. Waterproofing construction supervision checklist(contiuned)

. Status
Construction . . Current
Field check point o  after
process status )
action’

Solution”

Is the waterproof sheet being constructed in a
straight line?
2% 100mm width is secured when waterproof
sheet is constructed in a straight line

Overlapping 100mm unsecured Section
re-construction

Is there any damage(tearing, perforation, etc.) to
the surface of the sheet or the joint after the
completion of the waterproof construction?

Reinforcement with seal+sheet for
perforated part

What is the cleaning and finishing condition after
the construction work is completed?

Background check

Are vulnerable areas(joint, drain, penetration,
Inspection corner, raised lip, etc.) sealed?

Reinforcement measures in accordance with
the specifications

after Composite
Construction waterproofing

Ensure that there are no wrinkles or breaks in the
reinforcing coating material at the overlapping
part of the waterproof sheet
> In the case of low viscosity coating materials,
the reinforcement coating layer is broken

Stretch out wrinkles, and construct seal
reinforcement for broken areas with press
down

Is the protective material well constructed after
waterproofing?

-Floor: PE film construction
(overlapping 100mm)
-Wall: PE foam 20mm(overlapping 100mm)

Check the quantity of waterproof materials used
on site
¥ Check(quantity) is essential when taking
materials out

Check the surplus materials taken out
compared to the design volume

Measurement of adhesion strength between the base surface and
the waterproof layer, if necessary
¥ Cooperation matters for waterproofing construction

Remove and re-construction only for areas
under attachment strength

Field Quality
Verification

Conducting fresh water tests

Check fresh water height of at least 50mm,
48 hours
(Reconstruction if leaky, and re-watering test
is conducted thereafter)

-Recording of special matters that occur during field supervision
Other matters ~ -Submission of Checklist Construction after completion of
waterproofing work

a) Indication of inspection status(appropriation) and post-action status: O(good), /\(re-inspection),
b) Action: Describes how to take action in case of abnormalities

5.4 E
Aok FA APE SNB BB B AIZ BASR YorS BYAH AT 2ES 2
HHoﬂX-Lg_E]%o]%_ H o =9 B ° °
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