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Roadsare part ofour national asset

Roadsneedto be maintained




Roads are part of our national asset
Roads need to be maintained

Without appropriate maintenance,degradationsworsenX
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technigueés et méthodes
des laboratoire€"des ponts et chaussées

1. FIELDS OFUSE

Méthode d’essi N°52

Complément a lagn€thode d’essai N°38-2

1. Surface maintenances essential.
2. It shouldbe doneregularly.

3. Theselectionof the maintenance
techniquedependson the type of = —
degradationsand on thetraffic. i T

Catalogue des dégradations
de surface des chaussées

Laboratoire Central des Ponts et Chaussées
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1. FIELDS OFUSE

bitumen
1. Bitumenemulsionsare well emUISIOHS

designedfor surface maintenance
2. Mainly
Chipseal/ surface dressing
Micro surfacing and Cold mixes
3. Andalso

Tackcoatsand sealcoats
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2. SURFACE: TREATMENTS: CHIP SEAL

1. Chip seal: is that so simple?
Spray the surface with a glue
Spread chippings on it
Roll the whole a bit
Wait it dries

2. Is that all?

Yes! BUT only with an appropriate
design, appropriate materials and an
irreproachable workmanship

ther=

SINGLE-LAYER SURFACE DRESSINGS

Work stages

= 1 Sweeping the pavement

2 Spraying

emulsion coat

bitumen
emulsions

)
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2. SURFACETREATMENTS: CHIP SEAL

1. Design

Whichoption to select?

Economicakonstraints?

Dependson the problemto solve
Guide technique

Binder rate
Aggregatesiosagesules

Whichsurfacecovering?

2
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2. SURFACETREATMENTS: CHIP SEAL

1. Design
Coveringability

e,
International Bitumen

Emulsion Federation
Granularité 6/10, dosage 3 | Granularité 6/10, dosage 4 I/m? Granularité 6/10, dosage b i



2. SURFACETREATMENTS: CHIP SEAL

1. Construction
Suitable materials
Aggregate quality
Reliable equipment
Well trained teams

Preliminary survey

o
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2. SURFACE:TREATMENTS:

1. Construction

Suitablematerials

Aggregatequality

Reliableequipment
Well trained teams

Preliminarysurvey
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Binder dosage rate corrections
Sl AT
Single L 4
Parameters layer/ [sandwich| first Second | First | Second
Racked-in layer layer layer layer
1|70 >750 -15 -14 -15 -15 -14 -14
2T 300 to 750 -12 -1 -12 -12 -1 -1
3|72 150 to 300 -8 -7 -8 -8 -7 -7
TrafficTrucky | 4 | T3+ 100 to 150 -5 | -4 -5 -5 -4 -4
day/direction 5 |T3- 50 to 100 -0 -0 -0 -0 -0 =0
6 | T4 25t0 50 +5 +3 +5 +5 +3 +3
7 (TS <25 +10 +8 +10 +10 +8 +8
8 | No truck traffic +12 +11 +12 +12 +1 +11
1 | High exposure to solar radiation -5 -5 -5 -5 -5 -5
2 | Exposure to solar radiation -2 -2 -2 -2 -2 -2
2. SURFACE:-TREATMENTS: GHIP SEAL s |3 A B R
. " 4 | Shaded +5 +5 +5 +5 +5 +5
5 | Highly Shaded +10 +8 +10 +10 +8 +8
1 | Staight and flat } 0 0 0 0 0 0
Longitudinal 2 | Straight on upgrade -5 -5 -5 -5 -5 -5
profile 3 | Winding and flat +2 +2 +2 +2 +2 +2
4 | Winding on upgrade =2 =2 s ) =2 22
. 1 | Lean and very rough +18 +6 +15 +3 +6 +2
2 | Lean and rough +12 +4 +10 +2 +4 +2
1 . C O n St r u Ctl O n Condition 3 | Lean and only slightly rough +6 | +2 +5 +1 +2 +1
of support | 4 | Smooth and with no bleeding 0 0 0 0 0 0
5 | Tendency to bleed -5 -2 -5 -4 -2 -1
. bI . I 6 Bleeding -10 -4 -10 -2 -4 -2
Suitablematerials Tt P T R I B T R T
Season 2 | June/July/ August 0 0 0 0 0 0
executed 3 | September and later +5 +5 +5 +5 +5 +5
Binderchoiceand sprayingrate T TN T I BT TN
2 800/1600 +3 +3 +3 +3 +3 +3
3 1600/3200 +2 +2 +2 +2 +2 +2
4 | Diluted bitumen 400/600 +4 +4 +4 +4 +4 +4
1 H 5 800/1400 | +3 | +3 +3 +3 +3 +3
Rel|ab|eeqU|p”|ent ! 6 | Tar bitumen 1200 | +9 | +9 +9 +9 +9 +9
Binder 7 2000 | +8 | +8 +8 +8 +8 +8
category 8 2500 | +7 | +7 +7 +7 +7 +7
9 | Emulsion 65% +6 +6 +6 +6 +6 +6
M 10 > 69% 0 0 0 0 0 0
We tral n e te al I IS 11 | Modified anhydrous viscous +1 +1 +1 +1 +1 +1
12 | Modified anhydrous highly viscous 0 0 0 0 0 0
13 | Modified emulsion 0 0 4] 0 0 [
. . ) 1 | Normal 0 0 0 0 0
re IIIIInaI‘V Survey 9. 2 | Fine -5 | -5 -4 -2 -4
distribution 3 | Coarser +5 +5 4 +2 2
1 | Normal 0 0 0 0 [}
Flatness 2 | Flat >15% -4 -4 -4 -2 -4
3 | Flat <10% +4 +4 +4 +2 +4
1 | Hot -4 -4 -4 -4 -4
Region 2 | Temperate 0 (1] 0 0 0
3 | Cold +4 +4 +4 +4 +4
1 | <500m. 0 0 [} 0 0
Altitude 2 | 500 t01,000m. +2 +2 +2 +2 +2
3 | >1000m. +4 +4 +4 +4 +4
@ Hardness 1 | No punch marks visible 0 0 0 0 0
of support 2 | Punch marks highly visible <7 =7 =% 0 =7
11—
. 1 | Permeable +5 +5 +5 0 +5
. . Permeability 2 | Impermeable 0 0 0 0 0
International Bitumen
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Corrections to emulsion application rates for single-layers, racked-in, sandwich surfaces and double-layers



2. SURFACETREATMENTS: CHIP SEAL

1. Improvements
Use offibers

Modified emulsions

e
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2. SURFACE:TREATMENIERO:-SUREACING

1. Micro surfacingis simple:

Loadsandand emulsionisn a specific
truck

The truckwill manage thewhole
system:proportionning, mixingand
placing

2. Isthat all?

Yes! BUT only with an appropriate
design, appropriate materials and an
irreproachable workmanship
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2. SURFACE:TREATMENTSEMICRO:SURFACING

Water Gradedaggragates  cement< 1%

Bitumenemulsion
12 %

Mixer Additives:
- Settingpromoters
i 2 L - Settingretardants
, e~ i
» International Bitumen (LateX)
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2. SURFACE:TREATMENTSEMICRO:SURFACING

1. Ingredients
2. Aggregates

Grading0/4 to 0/10 mm

Control of the fine content and theleanliness
3. Emulsion

Emulsion tobe fluid and stableenoughto allow a proper dispersion in the
aggregatefraction for a goodmixing, and a quick settingfter placing

4. Additives

Ton contral thebreakingof the emulsion
lalcle
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2. SURFACE:-TREATMENTS:MICRO:SURFACING)

1. Design
2. Adequationbinder v/s aggregate: crucial!

Aggregates are more or less reactive

The emulsion deign should b@ylord to the aggregates characteristics
3. Emulsion content (Slow set 60%) ranges between 10 and 12%

4. The water and additives contents are adjusted in a second step so that to reach
a suitable consistency and a prompt cohesibnildup so that to open theraod
to the traffic within 30 minutes

)
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2. SURFACE:TREATMENTSEMICRO:SURFACING

1. Specifidaboratory tests
1. TCS (SurfacEohesionTest)
2. HCT Kilt cohesiontest)

Formule retenue : MD 13 /HC 12,5

Spécifications
Aaniabilité (s) 150 a0 90 30 < M
[Euzfg:_;'"“ climatiques 20°C/50% | 25°C/90% | 30°C/90%
Temps de murissement (min.) 30 60 30 60 30 60
ICS (g) 200 190 80 44 20 10 151

2
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Caractéristiques de I'ECFE 0/6 SOCANMIL
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2. SURFACE:TREATMENTSEMICRO:SURFACING

1. Placing
2. Aspecificmachine

3. Acontinuousadjustmentof the water
and additivesflows, accordingthe
placingconditions; theskillnessof the
team is crucial

Temperature(emulsion)

Moisture

D,
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1. Advantages

Wiy

Skidresistance(sandpatch tests > 0,9 mmgs=3
Watertightness
Low noisesurfae
No looseaggregate
Thinsystem

Attractive quality / costratio
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3. EMULSION/BASEDMIXES

Awide range

- Mixes forwearingcourse

- Gravelemulsion

- In placerecycling

- 1/2 warm mixes (newdevelopment

Cold mixes havdistorically beenhighly regardedfor its high mechanicalstrengh
againstdeformablesurfaces

)

ther=

International Bitumen
Emulsion Federation

2016- emulsion basics



3. EMULSION BASBDXES nMIXES FOR WEARINGICOURSE

1. Dense, semi dense, opayraded
mixes

2. Storablemixes or forimmediate use
3. Bulkor packagedmaterials

4. Specificmixing processes

2

ther=

Enrobés ouverts
a I'émulsion

0L Aa vidar

1 ‘ anaDmNaA ERA B ATD A A~

=

oY

S TBSSETE O

ROK./
a’

International Bitumen

D

Emulsion Federation 2016- emulsion basics




3. EMULSION BASED MIXES: IMIXES/FOR

1. Dense, semi dense, opayraded
mixes

2. Storablemixes or forimmediate use
3. Bulkor packagedmaterials

4. Specificmixing processes
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3. EMULSION BASED MIXES: IMIXES/FORIWEZ e

1. Dense, se

mixes

0/d préenrobé

2. Storablemi

3. Bulkor pac

4. Specificmix
. e e gt AT P B
9 | iber «rigue s
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3. EMULSION BASED MIXES{IMIXES/IFORIWEARING COURSE

1. Placing
2. Likehot mixes, but cold!

No thaulageconstraintsor limits
3. Mechanicallyor by hand

Specialcare for the compaction

)
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3. EMULSION/BASBMXES:
SEMMWARM MIXES (NEW DEVELORMENT
the challenge is 4o continually provide asteghead
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3. EMULSION/BASED xMIXES:
SEMIWARM/MIXESI( NEW DEVELORMENT)
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3. EMULSION BASED MIX&/Sv 2RI wialEs anlt s

1. EmulsionbasedWarm mixes

2. Use of 100% omilled materials

~

D

combinequalities of hot mixes and
cold mixes.

possible.

MEZCLAS TEMPLADAS
CON EMULSION
BITUMINOSA
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3. EMULSION BASED MIXBSIYRPICAL'CASEISTUDY

A What do you
think ?
A How couldwe

maintain that
road?
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3. EMULSION BASED MEXBESRPICAL/CASE STUDY . VGRAVEL EMULSION

1. Emulsionbasedmix for base
course orreshaping

2. Continuousgradingl10 to 20 mm
3. Emulsion content: 6 to 8%

4. Manufacturing, transportation,
placing conventionnal(grader,
paver)
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