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Overview of patch repairs to rigid
airport pavements

INTRO

-)-Most runways in Canada are surfaced with
asphalt

--Many taxiways and most hard-standings and
maintenance areas are made of concrete

= There is at least 250,000m2 of concrete that is
trafficked regularly by aircraft and support
vehicles
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There is a great deal of traffic
on the concrete, using it on a
regular basis

This puts considerable stress
on the concrete and combined
with severe weather conditions,
leads to deterioration of the
surface and in some cases,
structural instability
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Surface erosion due to frost Settlement cracking
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Shrinkage cracking Surface crazing : poor curing
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Typical problems h
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Defective joint Bay cracking
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Poor repairs Poor repairs
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Main functions of rigid airfield pavements

= To support the critical loads
imposed on them.

= To produce a level, smooth,
skid-resistant, and hazard-free
surface

= To be durable enough to resist
abrasion due to traffic

= To be durable enough to
withstand severe weather
conditions
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= To resist other agents such as
de-icing salts and jet fuel
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Why are repairs needed ?

®  To reinstate the concrete
surface to a safe condition

" To prevent further degradation

" To eliminate any possibility of
FOD

®  To reduce the need for
substantial costly remedial
works

" To keep the airports, airplanes
and support vehicles running
smoothly and safely
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EN 1504: A guide to concrete repair

d EN 1504 is the new European Standard for the
protection and repair of concrete.

U The standards apply across the 25 member states of the
EU as well as Switzerland, Norway, and Iceland.

U There are ten parts to the standard covering test
methods for material properties and specification for the
key repair materials, including coatings, mortars,
bonding agents and injection materials.

ATTTm
SAINT-GOBAIN



"weber

TEKNIKA

BS EN 1504: A guide to concrete repair

d EN 1504 also includes general principles for repair
work and a standard for site application of products
and systems.

. For the first time there is a combined package of
product and test standards relating to the concrete
repair industry.

[ This helps specifiers, engineers and others to make
genuine comparisons of performance based on
common data for the various products.
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Defects in concrete

(Common causes of defects: EN 1504 Part 9 Figure 1)

| cemical TR
Impact ) Alkali —aggregate Thermal
reaction
Overload ) _ Salt Crystallisation
Aggressive agents
Movement ) > e.g. sulphates, _
e.g. settlement soft water, salts Shrinkage ‘
Explosion - Erosion <
Biological
Vibration ) activities Wear .
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Defects in concrete pavements

TABLE 1 MATNTENAN

EAND REFAIR OF FAVENENT SURFACES.

TEKNIKA

n PEOELEM DEOEABLE CATIEE REDATR
Many re po rts have been pu bl IShed Crack and joint Faces of joints (cracks) not clean when filled, Remonve 0ld raterial sealer if
sealer misging or wot | ineorrect application teraperatore of sealer;, winng | extensive areas afft cted; sandblast
H bonded to slabe kind of szl matenial; ngroper joint width, joints and cracks; reseal properly.
on the types Of defects, thel r causes Random cracking Uncontrolled shrinkage (fraproper joint spacing), Seal rewly forraed cracks; replace
orverstressed slabe; elab support loat; subgrade subbase to establishswgpport, if
H settlement; bitenen too had or overheated in mix. | parvement beirg ovedoaded,
and suggested methods of repair bty il e ey
Sanface sealing or Rigid Pavement - Chrerworked finishing operation; | Righd Pavement - Fe roove and
breakup inadequate curing. replace pare ], resarface withthin
Flexdh ke Pavement - Crerheated binder; poor honded corcrete; remuface avea with
TYPE OF BCC PAVEMENT UNDERLYING CAUSES REPAIR AND/OR MAINTENANCE aggregate grdation, insulficient birder ineorrect | & bifuruinous comorete,
STRE binder or aggregate; fuel spillage, stripping. Flexih le Pavement - Apply seal
coat; overlay,
Tanpera Coms- Rgpairs Using Repair n“l’m Joink Jomnt (1) faultng or - [ (1) Varishle support for i-borded slabs; loss of {13 Rernove problera slab, replace
Mislress Distress Structur ture trudia PCC M Using - Special (2) spallirg load-tranafer capability. slab {dowel o existing paverment).
Category Type Fa;:n M'::mg D eficient using Eﬁ Crack | Repairs {2) Incorpressible watter in joint spaces; excessive | (2) Clean joint; rofill with
Changes it Full | Surface | ppgac AC Sealing joint finishing. hiturainous-sand mix; reseal.
Deth | Patch Pamrping Satmated perrerrent fomdation; lack of sabbease . Prevent entrance of wrater (correct
T iy the drainage problemy, paap shury
Longdinal X b4 b4 X X urder slabe to reseal; replare slabe
and slab foundation, install dimiraze.
B Siface imegularities | Rigid Pavement - Foor dacing control, broken Rigid Pavement - Patchlocal amwas,
&f:::g u X X w X X w {rutting, slabg; poot finishing . ot overlay if widespread.
wrashboading, Flexdh ke Pavement — Mon-urifbrm ssttlement fror | Fleadh le Pavement - Patch local
hirdhaths, inadeguate compactionof pavernent cormponents or | areas; apply leveling comse; roto-
&”:f:f“l ¥ W ¥ ¥ unchlatinms) £ill; unstable ix (pooragzregate gradation, too rdll,
e rich, ete.); poor layang control.
Edee Cracking Bleeding of Too rmch binder in i (meerly rich rix). Serape off excess mate rial; blot with
Cradng X X X X X biturranous binder znd. NOTE: Bleeding is usuallyran
indication that other surface
0 Cracking X ¥ X X X 'S g;fmﬁgr&ﬂm%’ washboarding,
Crazing ¥ ¥ ¥ x ¥ x Potholes Water entering pevernent stuchires; segregationin | Rernoree and rplace base (and
bage courss material. subbase if requred); replace suface
Rindom and seal.
Crarking x x X Cradatior of Lack of titnely seal coat, bindey overbeated in Bpplyeeal coat, heater plarer;
biturvanous binder rixing; wrorg grade of asphalt for clirate. requrface.
Jomt/Crack Ivkperacking, Rigid Pavement - Excessrve surface finishing, Rigid Pavement - Ifsurface
Sealant Faibae X x x crazing, alligator Allali-Agzezate Beactivity, defirras or bieaks, wauface, grind.
cracking Flexdh ke Pavement - Overload, oxidized binder; Flexdh ke Pavement - Creexlay, apply
Aepping/ o ¥ o ¥ ¥ % x unckrdesigred siface conrse (too thing, 2al coat.
Shab Movenent Fuulting Popouts at joints Dowe] misaligned. Fill popront hole with bitared rons
(Permanent conewete or hitwminme sand mix {f
Befeamaiin) Panping X X Requires Specialzed Repair not Covered in this Circular mf'cul-;lhjnjg, mayTequire replacement
of slabs).
Scaling « . % « x x Slab blowngp Incorepressihle mate Hal in joints preventing slab Repace glabinblowup area; clean
fron expanding; Alkali-Aesresate Reactivity. and regeal joints.
- Spalling x % x x x x Slipperiress Rigid Pavement - Irapmper firish (oo smooth), Rigid Pavement - If finish too
irnproper type of curing merdbrane, excessive curing| smooth, reswfacing recuired to
i i 5 i rerebrane; polished ate, nibber deposits. prorvide terhure; wire broam to
:g;i;i Wi OPEE;mm:;:Tfmme Surface friction characteristics may be restored by ShotBlasting Flexh ke P;upimhmt-%;ﬁ%yﬁ::h mbc;pwplz'lsy rervE curing fre rebrang, grooving,
Slad desgned vz polished aggregate | impropetly remcve rubber.
Resistince Fubber Cansedby Repedted Landing of Fubber Removal Techniques Cowvered i PMS 5510 to PMS applied seal coat; wrong kind of seal coat, nibber Flexdh ke Pavement - Apply texhued
Deposits Amcraft 5540 deposits. 2al coat, T0oving, v rubber
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Solutions have been provided for many types of paving defects

Fig 2 : Sealing with Hardag Acndic Sealer

Fig:3; Surface detail

building solutions

weber

 EXTERNAL PAVING
o

E1 : Concrete surface arsion

pam

CEUSE
* Foor concrete guality.: poor curing
# Freezethaw action spalls the surfacs

# e ak surface is not resistant to abrasion

EFFECT

e ak and parous concrete will allow penetration
ofwater which when frozen, expands and
delaminates the surface layver. Spalling can
progressively go des per ewenoye ar Ewentu alby,
the concrete  ab will need fotal replacement.

FEMED'Y & EREE, 20 LUK HE

; : :
tesure depth lsle_Wm t_he 2 Mg l'rfv_a can.

lidati ler. Uze compressed air and a
stiff brush o blaw out all embed ded debis. Ensure
surface is dny. Seal the surfacz with
Acric Sealer applied by brushor mllerin
gocordance with the instructions on the product
data sheet. (Fig 2

Wb ez the texdure depth iz greaterthan 2mm (Fig
2}, and vuater can be seen pondsdin small
puddles, remowe all damaged concrete back o 3
zound fimn base. High pressure water jelfing iz
recommended. Mechanical szabbling is not
Iecommended as ittends to fracture the concrete.

hizc and apphy the rapid zefing pawement repair
concrets Pyratop te a minimum thicknesz of
28mmin accordance with the instrudions on the
productdata sheet.

Texture with a steelMined texuing brush and
vohen fimm, spray with Ritecure cuing membirane.

Apply amasticar zealant to adjacert jointsin
accordance with manufacture s inst i ons.

Fig 1, Cracks across concrete slab

Fig 2 : Detail of single crack

Fig3.: ulhple cracks

TEKNIKA
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building solutions

BCTIITY

EXTERNAL PAVING

FRGELEN
E2. Marrow orwider cracks acmss
Slabs

ISE

Shinkage of concrete orthemal movemert

EFFECT

Cracks can allowpenetration of contaminated
wwater and other deletedous chemicals into the

groun diuater

FEMED Y &, JUERER. 0 LUTK NE

Fornarrow cracks, less than2mm m uze
compressed airto blow out all embe dded debiis.
Ensume cracks are dry. Seal the crades with a
penetratng zealer that vill remain slightly flz:dble
s pourin Mulsibond Seder in accordance with
the instructions on the produd data sheet

Farnarrow cracks, less thanSmm wide, rake out
the cracks with a sharp raking tool such as a
weedarto remove all loose debriz and blow out
all embedded debis with compressed air. Allow

1o dry. Fill the gap with 3 masticor a sealant.

Fuor crades widerthan Smm, need to tre at the
cracks as ajoint. Cut 3 chasze along the line of
the crack. Forwider cracks, cut b parallel
groowes. Remowe debris and dust and dean
thoroughly. Allows e dry. Inserta somprassible
Jjointfiller. Apphy a3 mastic orsealantin
aecnrdance with manufachirers instdions.

ATTTm
SAINT-GOBAIN




"weber

Solutions have been provided for many types of paving defects

TEKNIKA
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building solutions
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building solutions

ACTIATY

EXTERNAL PAVING

ACTATY

EXTERNAL PAVING

PROBLE

PR OBLEM E4.; Cracks around drains and manholes

E3: Pot holes inconcrete surface

CALIZE

+ Impact damace
* Thermal movemert betwveen adjacent slabs

wlsh . » Lack of joints at pairts of stress caused by
* Localised erosion - - shatp corners of rarwoek.
e + Froct damage Fig 1. Damage sround crain
Fig upm_mm ="Weak concrete FrECT

Crackscan allove penetr ion of contaming ed
weaer andd other deleterious chemicals into the
grounckvater. Crackscan prog essivel get bigoer

EFFECT and cauze damage totyres.

Pot-holes wdll open up procyessiely, etting in
weader which when frozen, will spall e concrete
ENEN MIFE,

Pot-holes will cauze damageto vehicles and are a
danger to pedestrians.

REMETIY & WERER, 5 OLUTIONS

For damaged surrounds to drairs (Fig 1), remove
all cracken snd broken concrete backtoa fim
baze. e Certite Bedding Mortar to reberd snod
fix the crain sssembly.

The infill ares surounding the crain will be subject
- - to mowements and comer stress. Uise Pyrabed
RERELIT £ MIEHER S LULLHLNG T60 Frame Mortar. Reirfiorcs the cormers idh
Remove all damaged concrete back to & sound Fig 2.;, Crecks sround crain nylon mesh or non-carodng mesh. Atterriativety
and firm base. Cut sl perpheral edoes squane 1o mix 100g of 12mm CemFilfibres with every 25 ky
leave & uniform roughened concrete vertical face. :chg&im T60 ard compact wellinta the
Do not cut an uneven jigeswy pattem but leave the ) BRME.

removed stea rectangular . For cracks sr_cund manholes (Figs 2 & 3where
In normal temperatires (10 t0 25°C) mix and Ihemarhiole & nat seated rmly, (hegles alove:

Seal ol holewth i
apply the rapid seting pavement repair concrete s:‘;aﬁf A MAnNolc g maste.r
o & minitmum thickness of 25mm in . s
accordance with the instructions on the procuct Treat any diagonal cracks &3 movement oints.
data shed.

Whenthe temperaire s belor 10°C, usethe Uirs
rapid zeting pavemert repair concrete

wigher.cen setd5to a minimum thickness of
2amm in accordance with the ingnctions onthe
procuct data sheet.

When firm, spray with Bitecure curing membrane.

Cut achese albngthe line of thecrack, Forwider
cracks, ot o parallel grocvees. Remove debris
and dust andcleantharoughly. Allos to dry Insert

joirt filler . Apply & mastic o
sealant in acoordancewih manufachrers:
instrutions.

Fig 3 ; Cracks around manhaole

Fig 3. Shallos pot-hok
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Solutions have been provided for many types of paving defects

Fig 1 ; Marros corner crack

Fia 3. Multiple corner oracks

weber

building solutions

ACTIMTY

EXTERNAL PAVING

PROB LEM

E5.; Cracks across corners of concrete
slabs

LAUsE
*Impact damage
* Thernal movement betwveen adiacert slaks
+ Subsidencs of sukbHbase

EFFECT

Crackscan allow penetration of contaminged
weter and ather deleterious chemicals into the
grounckester. Cracks can progressively get higoer
and cauze damage totyres,

HEREL Y & MIHEE SULLHITUING

For single cormer crack (Fig 13, less than 2mm
widle, Use compressed aito blove out all
embedded debriz. Ensure cracks are dry. Seal the
crackswih a penefratinggealer ) pour in

Sealer in accardancewndth the
instrudtions on the produdt dsta sheet.

For gingke wider corner crack (Fig 2), remaove all
damaged concrete backtothe sub-bese. Compadt
the haze andconsolidate with Sealer.
If pozsiile, fix horizontal dovests into the perent
slab uzing Certite Anchor Growt. Cthernidse,
pritne the broken surface of the parert concrete
wih Epoxy Plus Bonding Akl andwhiletacky,
mix and apply the deepfill pevement repai
concrete: Pyratop. Allowto cure. Fill adjacent
joints wwih fresh mastic o sealart.

For extensive comer cracking, needto consider
full-clepth repsirs . Remove all damaged concrete
hack tothe sub-base. Cut back the sidestolesve
a uniform roughened concrete vertical face.
Compact the base and consolidate wik
Mulsihoted Sealer. Fix horizontal dosels intothe
parent skhb using Certite Anchor Groart. Mix and
apply the deep-fill pavemert repair concrete ;.

- Curesadtt Al & mastic ar
sealant to adjacent joints N accordance with
manufactLrers nathictions.

Fig 1 ; Broken edge and sunken base

Fig 2. Typical edge spall

Fig 3 ; Edoespal and border of repar

TEKNIKA
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building solutions

ACTIATY

EXTERNAL PAVING

PROBLEN

EG : Edge cracking of concrete slabs

CAUSE
* mpact damace
+ Ditferertial movemert of slaks

* Sinking of sub-base

EFFECT

Concrete will break up progressively under impect
load, Etting inyvaerwhich inturn, erodes the sub-
haze. The areawill sink further uncer losd from
wehicks.

The main danger i damage totyes and fock: I
trucks could topple over.

HERELYY & MR 5 ULL TN

If the arem has obviously sunk due to erceion of
the sub-bese, remove all damaged concrete, Cut
all peripberal edges square. Do not oot anuneven
ligzany patterm bt lesve the removed area
rectangular. Compact andfill the subbase and
conznlidate with Mulsiongd Sealer if necessary.

Ly in & campressible joint fller against adjacent
slaks o put intemporary batbers which shouk be
removed |ater.

Mix and apply the rapidseting pavemert repai
concrete Pyraton to the required hickness in
accorcance with the instractions on the procduct
data sheat. For depthe greater than 75mm, bulk
outwith 1 0mm crushed granite aggregae.

In coldwesther, uss the ubrs rapid setting
pavement repar concrete weber.cemsetdh to a
minimum thickness of S0mm in accordancewih
the irtractiors onthe product data shest .

Spray wnith curing membrane
immedistely after finishing off.
Remove battens snd apply 2 mastic o sealant to

adjacernt joints in sccordance wih manufacturers
inztructions.

ATTTm
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Solutions have been provided for many types of paving defects

Fig 2. Extensivecracking

e

Fig 3; Severe cracking

weber

building solutions

ACTIMTY

EXTERNAL PAVING

PROBLEMW

E7 : Extensive cracking of concrete

CAUSE
* Impact damage

+ Differential movemert of slabs
* Sinking of sub-base

EFFECT

Crackswill cpen up procressively, letting inweder
which inturn, erodes the subrbase. The area adll
zink further under load from vehicles.

Grounchvaer may become affected by
contaminated surface water.

REMEDYY &, \VERER; 5 OLUTIONS

Thereis no poirt infreding the cracks singly. The
atfectzd area must he trested as awhole.

If the area bes chvioushy sunk due to erosion of
the sub-bese, remove all damaged concrete, Cut
all peripheral ecyes square. Do na cut an upeven
figzaey pathem but lesve the removed area
rectangukar. Compact andfill the subbsse and
consolidate with Mulsiond Sealer if necessary.

Wix and apoly the rapid seting pevemert repar
concrete Pyraton tothe required thickness in
accordance with the instnuctions onthe product
data sheat. For degths grester than 75mm, bulk
outwith 10mm crushed granite aogregae.

Texture wih a steeldined texburing brush and
when fim, speaywith Bitecurs curing membrane.

Spaky a mastic or seaknt to adjacent joints in
accordance with manufacturers instructions.

Fig 1. Mix of repsir mortars

Fig 2 ;. Poor patch repar

Fig 3 ; Poor material performance

TEKNIKA
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building solutions

FCTRATY

EXTERNAL PAVING

PR 0B LE
ES : Poor previous repairs

CAUSE
* [nadequate preparsion
+ Repair did not account forcause
+Poar repar material

EFFECT
Poorly prepared repairs will break up and sre a
saate of effort.

Poor choice of materiaks will not give durable o
cost-effedtive remedial solutions. Materials must
be fit for the purposs.

REMED'Y & WWERER 5 OLUTIONS

The choice of repair material must be suitsble for
the problem it has 1o sobe. Az & general exampls,;.

Remove all damaged concrete back to & sound
and firm base. Cut all peribheral edges sguare o
leave a uniforn roughened concrete vertical face,
Do not cut sn uneven jigssw pattern but leave the
removed srea rectangular

In norresl temperstures (10 10 25%C) mix and
apply the rapid satting pavement repair concrete

o & minimum thickness of 23mm in
accorcancewith the ingtructions on the procuct
data shest.

Whenthe temperaure is belos 10°C, use the ultra
rapid zefting pavemert repair concrete
wieher,cem setdd to a minimum thickness of
2amm in actordance with the netructions onthe
procuct data sheet.

When firm, spray with Ritecure curing membrane.

ATTTm
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Defects in rigid airport pavements

Transverse crack caused by slab flexure, Diagonal cracks caused by settlement of
requiring grout injection, resin injection or the basecourse, requiring full slab
dowelling replacement

AT
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Defects in rigid airport pavements

Extensive crazing (map cracking) Extensive scaling and spalling caused by
caused by expansion of the concrete frost attack. Too large for small patch
due to ASR or aggregate expansion. repairs, needing partial depth full slab
This will require full bay replacement replacement

ATTTm
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Mechanism of frost attack 1

TEKNIKA

Unsound concrete surface due to
poor mix design, over-vibration
compaction, poor curing, freezing
during curing period, surface
crazing, micro-cracking
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Frost attack 2

Water penetration

Ice expands and enlarges

‘ ‘ ‘ ~ the capillaries




"weber

TEKNIKA

Frost attack 3

Freeze-thaw action

This leads to further degradation of the concrete
surface as the ice melts, more water is let in and then
on freezing, progresses the disruption.
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Frost attack 5 Pl

Minimising the effects of freeze-thaw by
surface impregnation

ATTTm
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IN-SURFACE SEALERS

Pore liner functions

1. Reduces surface tension of pores
2. Reduces ingress of water
3. Reduces ingress of chloride ion
4. Increases the penetration of pore blockers
‘L\. ,,- f ‘L\. ::L\ » ‘L\.
. .‘" ,
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Function of Pore blockers
1. Reduced water penetration 5. Protects the surface of the concrete
2. Increased abrasion resistance against freeze/thaw
3. Dust proofer 6. Retains concrete colour
4. Improved chemical resistance '+ ©00d non-slip resistance
i .l. " ." *-- *_.. :
3 v S L ¥ 5 . ; - : 1
s - *\ - - 3 o . -
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Defect in rii airport pavements

Shrinkage cracks caused by poor curing  Scouring, loss of binder from surface as

requiring application of a protective a result of abrasion could lead to frost
penetrating sealer to stop further attack. Requires a penetrating acrylic
degradation sealer to stop further damage

afTim
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Corner cracking Edge cracking
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Common defects requiring patch repairs

AR

Previous repairs Edge scouring

ATTTm
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Common defects requiring patch repairs

Pop-out Poor repair

ATTTm
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Minor scaling Minor crazing
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The keys to successful patch repairs

& Inspection and diagnosis of causes
8&— Selection of materials and method
&= Cost effective specification

&= Surface preparation

&= Application and supervision

ATTTm
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" Itis imperative that a full visual
and sampling survey is carried
out to determine the cause and
extent of any damage to the
concrete pavement

®  Electronic mapping and
measuring equipment, NDT

®  Core samples taken from sides
and centreline areas

Pull off strengths carried out

ATTTm
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Selection of appropriate repair materials

Selection of the repair material depends on :
v Ambient temperature

v Time required for early trafficking, return to
service

v’ Size and depth of repair

v' Product performance

v Compliance with specified properties

v’ Previous good experience

v’ Cost effectiveness and delivery

v’ Technical support from the manufacturer

ATTTm
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Selection of appropriate repair materials

The perfect repair product should have physical, chemical and
mechanical properties, similar to the parent concrete.

Key properties are modulus of elasticity, thermal and moisture
movement adhesive bond and ultimate strength

*%* The ideal repair should have a modulus just lower than the
parent concrete

+* The repair should have thermal expansion similar to the parent
concrete

+* The repair should have shrinkage lower than the parent
concrete

*%* The repair should have strength just greater than the parent

concrete

ATTTm
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Compatibility of patch repair materials

expansion (degC)

Property Resin mortar
(epoxy, PE or PU)

Compressive 50-100

strength MPa

Tensile strength 10-15

MPa

Elastic modulus 10-20

GPa

Coefficient of 25-30x 10

thermal

Volume stability

EP 250, PU 200

temperature (°C)

Shrinkage (11) PE 1000
Adhesive bond > concrete
Service 40-100

TEKNIKA

Polymer-modified
cement mortar

Cement mortar

30-60

20-50

3-5

15-25

10-20x 10-6

200-500

250

>= concrete

=concrete

100-250

250-500

aThm
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Compatibility of patch repair material
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There are certain advantages and limitations of the materials

Resin mortar
(epoxy, PE or PU)

Polymer-modified
cement mortar

Cement mortar

UV light
PE high
shrinkage

High thermal
movement

Expensive

Advantages All have excellent | Good bond Low shrinkage
bond to concrete | Low shrinkage UV stable
PU is UV stable | UV stable Relatively cheap
All can be fast Waterproof
setting Can be fast
PU flexible setting

Limitations PU poor in damp | More expensive Prone to
conditions than sand- cracking if
EP & PE poorin | cement mortars | misused

Poor tensile
strength and
high stiffness
Unable to resist
movements

ATTTm
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Compatibility of patch repair materials

= Experience worldwide has led to greater use of premixed
polymer-modified cementitious mortars for patch repairs.

TEKNIKA

®  Some reactive-resin-based mortars have been shown to have
inferior long-term compatibility with parent concrete.

" Polymer-modified cement mortars can be made to have all the
required properties and have excellent durability.

60 Nfl‘l‘ll‘ﬂz 60 Nlmmz £

30 N/mm? 30 N/mm?

10 N/mm? 10 N/mm?

5 N/mm? 5 N/mm2

Y v [ 5

e r—EE
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Selection of patch repair method (1)

Problem Picture Area Depth Method
Transverse N/A Through slab Grouting,
crack injection,

dowelling or
Full depth
repair
Longitudinal N/A Through slab Full depth
crack repair
Corner crack < 0.5m? < %s depth Partial depth
>0.5m? < '3 depth Full depth
> 0.5m?2 > 3 depth Full depth
Edge crack Any < s depth Partial depth
> 5 depth Full depth

AT ITh
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Selection of patch repair method (2)

Problem Picture Area Depth Method
D-crack - Any <V depth Full depth
> 3 depth Full depth
Crazing Any 1-5mm Impregnation
Any >5mm Partial depth
Scaling Any >5mm Partial depth
Spalling Any < '3z depth Partial depth
> 3 depth Full depth
Popouts <10mm diam. <10mm Drill & fill
>10mm diam. >10mm Core & fill

ITim
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Selection of patch repair method

TEKNIKA

If the damage is confined to the top 3 of the concrete
slab, then partial depth patch repairs can be undertaken

If the damage goes deeper than the top 3 of the concrete
slab, or reaches dowel bars,then full depth patch repairs
must be carried out

ATTTm
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Design of repairs

SEEFIG. 3.2,

e ———

,f-'"‘.‘r_

An good

depiction of small

e patch repair

e design is given in
\ NP SPALL UFC report 3-

‘ 270-03 to which

CORNER SPALL
RECTANGULAR Ry/

SEENOTE4

SAWCUT

-

SEE FIG. 3.4,

)

‘}/'.:'*:
.-""F
N~ -

i < reference should
NOTLESSTHAN60° /4 ix cioo mm)~ Ky S5 5 3
\ e made
- EXISTING
o e WEAKENED PLANE

& 15 OR CONTRACTION JOIN However we
CORNER SPALL ' question the
PENTAGONAL REPAIR .
SEE NOTE § efficacy of

triangular repairs
which may give rise
to delamination at
the feather edges

EXISTING PORTLAND
CEMENT PAVEMENT
(EXISTING REINFORCEMENT
IF ANY, NOT SHOWN)

SAW CUT LINE (DIAGONAL) TO CLEAR
EXISTING SPALL 2 IN. (50 mm) MIN.

ATTTm
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Partial depth repair of concrete pavements (1)

" Remove all deteriorated and/or delaminated concrete as
shown by survey and indicated by paint lines in
accordance with preferred method of removal

" Ensure size of repair is at least 50mm beyond damaged
areas

" The perimeter of the repair should have a vertical face
and should not be feather-edged.

" This can be done by saw cutting (preferable method) or
milling.

" Joint preparation including an appropriate bond breaker
is required at joint/crack edges

ATTTm
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Partial depth repair of concrete pavements (2)

" Clean concrete surface by water jetting or high pressure
air blast

" Mix the repair material using a forced action mixer

" Apply the repair material in accordance with
manufacturers instructions

" Compaction of repair material

" Finishing the repair, providing skid free surface by steel
tine brush

" Cure the repairs with a curing membrane with min 90%
curing efficiency

" Partial depth repairs at joints must include sealing joints

when finished —
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Full depth repair of concrete pavements (1.

" Remove all deteriorated and/or delaminated concrete as
shown by survey and indicated by paint lines in
accordance with preferred method of removal

" Ensure size of repair is at least 100mm beyond
damaged areas

" The perimeter of the repair should have a vertical face
and should not be feather-edged.

" This should be done by saw cutting

" Joint preparation including an appropriate bond breaker
is required at joint/crack edges

" Check the sub-base for soundness and if necessary,
compact with a vibrating plate

ATTTm
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Full depth repair of concrete pavements (2)

" Provide dowels or other load transfer mechanisms at
edges

" Mix the repair material using a forced action mixer or
use ready mixed concrete

" |f using a prebagged material, use good quality
aggregates for bulking out in accordance with
manufacturers instructions.

" Apply the repair material in accordance with
manufacturers instructions

" Compaction of repair material

" Finishing the repair, providing skid free surface by
steel tine brush

" Cure the repairs with a curing membrane with min
90% curing efficiency

ATTTm
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Some recommended repair techniques

ver-awing the edges " Use a 4” core to cut neat

of repairs can lead to rounded corners, then cut
corner cracking into these cores with a saw

ATTTm
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Some recommended repair techniques

Cored corners
of patch
repairs

Coring is an
excellent technique
for preparing patch IS

repairs g e e e

Popout cored and filied

ATTTm
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Surface preparation techniques

In most cases, the use of a concrete saw is recommended for cutting
vertical borders around the periphery of the delineated repair area. In
such a case the sides of the saw cut must be roughened by grit blasting
after excavating the centre of the repair

TEKNIKA

Alternatively, cut into

the sides at an angle of

759 to form a mortice
l joint to hold the patch
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Surface preparation techniques

" For partial depth repairs, the use of jack-hammers is
not recommended. The impact causes micro-cracking
in the concrete and shattering of aggregate. This
results in poor bond and may lead to delamination of
the repair.

" Jack-hammering may be used for full-depth repairs
provided that the repair area is isolated by saw
cutting.

" Ultra high pressure water blasting is the preferred
method for partial depth repairs. There is no vibration
to damage the freshly exposed concrete surface and
key is better.

" Cold-milling is a good method for removing large
areas of concrete but if the concrete is weak, the
aggregates may be pulled out of the bonding interface

and weaken adhesion.

ATTTm
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Important factors for successful
patch repairs

» Understanding the cause of damage

> Establishing extend of damage therefore size of
repair

» Surface Preparation : UHPWB
Electropneumatic Breakers
Milling

» Correct material selection
» Correct Application: Mixing, Placing, Curing

ATTTm
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Rogues gallery and works of art

" The following slides show what can happen if
correct procedures are not followed

= Examples of good practice are also discussed

ATTTm
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2 in (min.) to 6 ir

10 in (min.)

4 in (min.)

Plan View

2 in (min.) to T/3 (max.)

2
g
g
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G
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Profile View
Figure 3. Dimensions of patch at one joint.

1in =254 mm
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Plan View

2 in (min.) to T/3 (max.)

T= slab thickness

Profile View

SAINT-GOBAIN



patch - spall

2 in (min.) to 6 in

S
=
4 in (min.)
Plan View
2 in (min.) to T/3 (max.)

i
2
=
<
|
I
=

Profile View

Figure 5. Dimensions of patch at two joints.
1in = 25.4 mm
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pavement

2 in (min.)
to 6 in
]
E
5
=
4 in (min.)
Plan View
2 in (min.) to T/3 (max.)
é
R
=
5
G
=
I
=

Prafile View
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Patched repair

Proper Mix
Consistency

ATTTm
SAINT-GOBAIN




A

direction
of traffic

pavement
direction of milling

SR

concave
edges
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" Miséing Primer
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Thank you for the opportunity to present
our experiences to you

Any Questions?
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