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Abstract

This study outlines a successful and effective plan for repairing water-leakage cracks in concrete structures. The
lack of adequate solutions for water-leakage cracks often results in unnecessarily high repair costs, and as such this
remains a problem that requires constant attention. Unfortunately, despite the availability of a vast number of
different materials and methods, it is often difficult to attain a perfect waterproof sealing

The reason for the difficulties in the repair of water-leakage cracks can be attributed to an insufficient knowledge
and understanding of the negative factors (e, chemical and physical (mechanical) conditions) that cause
water-leakage cracks, and of the properties of the repair materials and methods.

In this study, guidelines and methods for the selection of adequate materials for the repair of water-leakage cracks
in concrete structures were developed for countries that do not already have general guidelines on this subject, and

for local regulatory authorities elsewhere.

Keywords : Maintenance, Water-leakage cracks, Repair materials and methods, Local regulatory guidelines

o T A R WAl T 2

Fol bk #oleh. Wepd FEE)
u

Received : October 31, 2010
Revision received : November 26, 2010
Accepted : December 7, 2010
* Corresponding author : Oh, Sang-Keun
[Tel: 82-2-970-6559, E-mail: ohsang@seoultech.ac.kr]
(©2010 The Korea Institute of Building Construction, All
rights reserved.

97

LLEX)

7 Gt w2
SECCRRR
glo] #9}

nE Ao g 2 AN T

A BADE, S

i
=

=

O:



A Study on Guidelines for the Repair of Water—Leakage Cracks in Concrete Structures
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<Chemical conditions>

wet or humid(damp) substrate,

air or water temperature change,
chemical compositions in water
<Physical (mechanical) conditions>
water pressure

thermal velume change,
movement,

uneven settlement

Analysis of water-leakage crack conditions

| Selection of repair materials I—

Checking the substrate condition, test
of material performance suitable for
environmental conditions

A4

| Selection of repair methods ’—

Applicability, cost, duration of use,
finishing condition, other side effects

- Inspection of repairing
- Evaluation of repairing

[ Assessment of repaired structures }_

Figure 1. Flow chart for maintenance of water-leakage crack
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(b) Corrosion of chlorine

(a) Corrosion of sulfuric acid

Figure 2. Water-leakage crack in chemical conditions

22 288 4%

o el v g o 6&01% Ask A, A
oA g g FHAAM AHgoh= 2 wslel wp FxA o]
HA sz 0 @3 28 g’_%@s} =2 A Zsel ozt
A%, Askeel £t & 2AE PRAG @D, BEA AL
olo] #Hgal= Bl 93t 2807 Figure 33} o] By

Ael RAEAY, ) APHAE B

TS AR

d), B A,

(b) Quake on underground

(a) Influence of wind load

Figure 3. Water-leakage crack in physical conditions
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| Leakage cracks I
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Environmental conditions

| Chemical conditions

| I Physical(Mechanical) conditions

l

|

l
| l

Air / Water Chemical compositions Water Movement by thermal volume
temperature Included in water pressure ||change, differential settlement, effect
change (Chloride. acid. alkali etc.) of vehicles, earthquake and wind
‘ ! ! ! ! :

511 5.1.2 521 5.2.2 523 5.2.4
Thermal Chemical Impermeability Adhesion Water Response
stability resistance (of repair on wet (washed out) to substrate

materials) substrate Resistance movement

1 | 1 1

}

Required performances

Figure 4. Environmental conditions and required performances for the repair of water-leakage cracks
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J Grout materials

(Urethane form, Acrylate, Microfine cement)

Leakage Crack
Negative Side

T 0T 0T

Water Pressure

<+— Grout materials
(Epoxy)

T U T

Water Pressure

.l

Grout materials
[y (Urethane form, Acrylate, Microfine cement)

Negative Side

Water Pressure

Figure 5. Injection methods of repair

422 B3 AP FH

WS AP S Figure 63 o] 72414 7159
W (B W) Atold] BapAlE FYste] 3]
s IEAA, FTE ATl



A Study on Guidelines for the Repair of Water—Leakage Cracks in Concrete Structures

Counte
flowing
of gel

TrTde] v
a7Hs 7] SlsA
A 3] a7 A
o I BEA
7k e

Els

9

[e]

3

51 5 M=

@

Stop water leakage by injecting polymerized gel
to the existing waterpoofing layer

ok sz -85k,
= A 4%

[e]

1=
o=

ey,
[y

e%-i)

7] et es Wil ddsiA Sd @
T, AFdel el 180g/m” F-AEE Hof AFER

FAA{ZE(20£3)C, FdF
/\1}
=

671= 3k

(65£5)%2] Al

P
T

o 327+ AR A 7

A A A
0.2ms2

& Aol &

offt o
©
>

102

+F W3E(%)= (2=0 x100
o] 7] A
CAE A ARA T (e)
AE o ARA T ()

(b) Test equipment

(a) Concept of wash-out
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(a) Heat attack in chamber

(b) Heat cycling chamber

Figure 9. Test for thermal stability
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Table 1. Standards of repair materials for water leakage crack
) ' Related test
Performance items Standards of quality methods
water(wash out) allow a rete of weight 511
resistance change of -0.1% or less o
Acid
chemical Alkali allow a rete of weight 512
resistance  gogium change of -0.1% or less o
chloride
do not allow water
thermal stability penetration after being 513
effected by thermal change
. hold the two mortar pieces
adhesion on wet together for 60 second or 514
substrate
more
' do not allow leakage under
Watertightness applied water pressure 515
response to substrate do not leak under stress due 516

movement to moving substrate
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