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What do we expect from seals

« Safe, durable all-weather riding surface with
acceptable noise level
Protect the base from vertical moisture ingress
JProvide Skid resistance

Protect the underlying layer from the abrasive and
destructive forces of traffic and the environment

(dNo damage to vehicles from aggregate loss
JNoise levels appropriate to local environment

 |In all situations ?
NB — Important to understand the limitations of sealSg,




PART A: General

Introduction
Definitions, functions and basic requirements

Evolution of seal design in RSA
South African environment
Surface treatment types




Surface treatments

Bituminous Surfacings
Surface treatments Asphalt overlays

Rejuvenation/ N —b[ Slurry ] —b[ Cape seal ]
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nrichment spray
/ D[Microsurfacing] ‘ Slurry-bound }
—»[ Sand seal Macadam

(Graded aggregateﬂ
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Single seal
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—> Double seal
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Skid resistance

« Side-way force coefficient

Investigatory levels (SFC)

Site category and definition
0.3 . 0.4 0.45 0.5 0.55 . 0.65

A Motorway
B Dual carriageway non-event
c Single carriageway non-

event

Approaches to and across
Q minor and major junctions,

approaches to roundabouts
Approaches to pedestrian

K crossings and other high-risk
situations
R Roundabout
Gradient 5 - 10% longer than
G1
50m
Gradient > 10% longer than
G2
50m
s1 Bend radius < 500m - dual
carriageway
$2 Bend radius < 500m - single

carriageway

* Grip tester

Correlation affected by speed and temperature




Typical skid values (SFC)

. . . Range of results Typical
Surfacing type Condition Binder type
at 50km/h average
Coarse slurry Sound Modified 0.6-1.00 0.8
7 mm Single seal Sound Conventional 0.51-0.87 0.7
10 mm Single seal Sound Conventional 0.36-0.64 0.5
Sound Conventional 0.29 - 0.65 0.5
14 mm Single seal Bitumen
0.50-0.66 0.55
Sound rubber
Sound Conventional 0.56 - 0.80 0.65
20 mm Cape seal Severe
. _ 0.07-0.39 0.2
bleeding Conventional
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Macrotexture

« Caused by protruding aggregate

 Effects

dHysteresis
JWater displacement

* Volumetric texture depth




Macrotexture

Profile Depth (PO}

» Mean Profile Depth / it
JETD =0.2x 0.8 MPD [ |
JETD =1.35 x MPD

Mean Profile Depth vs Volumetric Texure Depth

Sand: (75 - 300 micron) Mean Profile Depth (MPD) =
) Peak Lovel (151) + Peak Level (nd) Level

| Mean Profile Dapth (MPD) |

(First Half of Baseline) (Second Half of Baseline)

Baseline
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Typical in-service texture depth

S’I—

Surfacing Type

Grit 7 mm 10 mm 14 mm 20+7+7 mm 20410 mm

Average VTD (mm) 0.9 1.2 1.9 2.5 1.8 2.2




Road-Tyre Noise

EFFECT OF TEXTURE
r<<a h NNNNNN  Lowtyre/road noise exterior and
U VIVVVVVVVIVVVVVVV interior of vehicle
d<<h |
a
Macro texture
Maximum tyre vibration hence
maximum noise production
rxa exterior and interior of vehicle;
d~h Traveller discomfort
Mega texture
Low noise production;
A>>a
- Traveller discomfort
d<<h i

Unevenness

(Descornet & Sandberg, 1ISO 13473-5)
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Single carriageways

Section Surfacing Type GN SFC ETD Laeq
E1 9,5 mm SMA 0.52 0.45 0.656 67.90
E3 AC Medium 0.55 0.46 0.561 66.70
ES 13,2 mm UTFC 0.58 0.50 1.119 68.00
E7 6,7 mm UTFC 0.61 0.51 1.072 60.50
E8 9,5mm Single Seal 0.64 0.55 1.351 72.70
E9 13,2 mm Single Seal 0.44 0.38 1.788 71.60

E10 13,2 + 6,7 mm Double Seal 0.56 0.47 1.156 68.80
W2 9,5 mm UTFC (N2 Hakerville) 68.60
W3 AC Medium (N2/7 km 40.6)) 68.00

>04 >0.9



Normalised Single carriageways

Noise Levels (Normalised Single carriageways)

6.7mm UTFC

AC Medium MR174

EEEEEnsEsssREEEEE
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9.5mm SMA

AC Medium N2-7
13.2mm UTFC

9.5mm UTFC

13.2 + 6.7mm Double Seal

13.2mm Single Seal

9.5mm Single Seal

50 55 60 65 70 75
dBA

HLmax dBA mLAeq dBA
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Evolution of seal design in RSA

* 1935 (Hanson)
* 1950 — 1970 (Provincial adjustments)

* 1986 — TRH3 (Rational design +)

* 1998 - TRH3

Maximum binder to obtain target macro texture

Minimum binder to prevent whip-off of stone

Minimum volume resulting in 30% of ALD in binde

ALD
\

« 2007 - TRH3

Initial Rational Design:
Maximum for target texture

TRH3 1998: Rational
Design Envelope moved
down to fit Provincial
designs and experience (by
revision of assumptions)

Initial Rational Design:
Minimum to prevent
whip-off

e 2020 — Manual 40

High

Binder application
Binder application

Provincial design
methods

Traffic Traffic




Design Principles

* Volumetric
JAssuming binder filled from bottom

WVoid loss due to Total voids

aggregate wear  T——p A A
Required macro
texture

Maximum voids a2 Minimum voids R

filled with binder < filled with binder =
L |

Void loss due to

trafficembedment

Void loss due to v v

rolling embedment

Refined Rational Design Method
dSimplified Method




Seal Types in RSA

Seal Code Description

S3 (S <10) Graded aggregate seals - Single application (<10mm)

S3 (S 10+) Graded aggregate seals - Single application (10mm or more)

S3 (D <10) Graded aggregate seals - Double application (<10mm per layer)

S3 (D 10+) Graded aggregate seals - Double application (10+mm per layer or first layer covered with sand seal)
S7 (<10mm) Thin microsurfacing or Slurry seal

S7 (>10mm) Thick Microsurfacing or Coarse slurry seal

S1(7) Single seal with 7 mm aggregate

S1(10) Single seal with 10 mm aggregate

S1(14) Single seal with 14 mm aggregate

S1(20) Single seal with 20 mm aggregate

S2(10/S) Double seal with 10 mm aggregate and sand

S2(14/S) Double seal with 14 mm aggregate and sand

S4(10) Cape Seal with 10 mm aggregate and one layer of slurry

S4(14) Cape Seal with 14 mm aggregate and one layer of slurry

S4(20) Cape Seal with 20 mm aggregate and two layers of slurry

S2(14/7) Double seal with 14 mm aggregate and a layer of 7 mm aggregate
S2(14/5) Double seal with 14 mm aggregate and a layer of 5 mm aggregate
$2(20/10) Double seal with 20 mm aggregate and a layer of 10 mm aggregate
S2(20/7) Double seal with 20 mm aggregate and a layer of 7 mm aggregate
S2(20/717) Double seal with 20 mm aggregate and two layers of 7 mm aggregate
S8(14) Slurry-bound Macadam seal with 14 mm aggregate

S8(20) Slurry-bound Macadam seal with 20 mm aggregate

AC Asphalt layer with suitable grading and thickness
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Surface treatment types

Grit seal/ sand seal

Graded aggregate <10mm
Tack coat  — ORISR SRR I SR ety SR I Siey S ne Sy e Iy e
Prime X

Substrate —p i ;

Two layers of binder and
Graded aggregate <10mm
Prime
Substrate

After construction After a period in service Final surface
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Surface treatment types

Thick single graded aggregate seal

Binder and
Graded aggregate
>10mm

Prime (Optional)
Substrate

2nd Binder and Graded
aggregate layer >10mm

1%t Binder and Graded
aggregate layer >10mm

Prime (Optional)
Substrate

Sand seal

Binder and
Graded aggregate
>10mm

Prime (Optional)
Substrate

Single graded aggregate 20mm 20mm Graded aggregate plus sand seal
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Surface treatment types

Cover spray \

15t layer stone

Tack coat

Existing substrate
14 mm Single

o
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Surface treatment types

Cover spray - optional Double seal: 1 72 Configuration
2nd layer stone =1/2
size of 1% layer

2" binder application

1%t layer stone

1%t Binder application
Prime :

Substrate —— |

$2(20/10) Double

&
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Surface treatment types

Cover spray Double seal: Stone + 1/3 combination

2nd layer stone =
1/3 size of 1%t layer

2" binder application

1%t layer stone
1%t Binder application

Prime K
Substrate —p&

S2(14/5) Dense spread

[

S$2(20/7) Dense spread
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Surface treatment types

Cover spray Full double seal

2 [ayer stone
= Vs size of 1%t layer ——»

Penetration coat —»
1t layer stone

Tack coat
Prime
Existing substrate ——

S2 (20/10)
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Surface treatment types

Cover spray
3 Jayer stone
Penetration coat

2" ayer stone

1%t layer stone

Tack coat — "M
Prime
Existing substrate

S2 (20/7/7)— No 20mm visible
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Surface treatment types

Cape seal

1 or 2 slurry layers

Cover spray

1%t layer stone

1%t Binder application

Prime
Substrate

10 mm Cape seal
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Surface treatment types

Slurry-bound Macadam seal

Fine slurry

Vibrated-in fine slurry

Single-sized aggregate
Prime
Substrate
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Surface treatment types

Slurry or microsurfacing seal

Slurry mixture —
Prime —p
Substrate
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Other seal types

Cover spray Inverted double seal
2" layer aggregate
Penetration coat

1%t layer aggregate
Tack coat

Existing substrate

Cover spray Geotextile seal

1%t layer aggregate
Penetration coat
Geofabric

Tack coat
Existing substrate

2nd |ayer aggregate Choke seal

15t layer aggregate
Tack coat
Existing substrate
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Rejuvenator/ Enrichment

Effect of a fog/rejuvenation spray on a double seal
! Fog/rejuvenator applied Voids filled with binder
—p

Old oxidized binder Rejuvenated binder

Voids in seal structure

Voids filled with binder
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