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Surface Dressing 
within the TII Process

• TII have developed a new analytical design 

approach for Surface Dressing on National roads. 

• Objective of achieving consistency in the design 

and installation of Surface Dressing.

• Surface dressing has become increasingly 

important since the introduction of standards 

for skidding resistance on National roads, e.g. 

AM-PAV-06045 (HD28)



Surface Dressing within the TII Process

 CC-SPW-0900 (Series 900) -
SPECIFICATION

• Clause 7.2, Surface Dressing

 DN-PAV-03074 (HD300) - DESIGN

• Chapter 4, Design of Surface Dressing

 DN-PAV-03024 (HD37) –
PROCESS/PROPERTIES

• Chapter 8, Surface Dressing



Performance and Durability
Surface Dressing;
o while in theory is a relatively simple surface 

treatment, it is in fact quiet a complex process
o seen as a relatively low cost maintenance, but 

poor value for money if it goes wrong.

TII DN-PAV-03024 (HD37):
“Early failures are almost always the result of 
inadequacies in one or more of the 4 stages in the 
production and installation of a surface dressing.

1. Specification
2. Design
3. Materials
4. Execution including aftercare”



TII Analytical Design Approach to Surface Dressing
▪ Based on 

o Sound engineering principles

o Site specific engineering data 

o Evidence based quality management programme

▪ Based on best practice in other countries, primarily New Zealand.

▪ Provides a more comprehensive methodology for assessing the 
quality and shape of the aggregate chippings.



Analytical Design Approach
• Engineering approach developed F M Hanson (1935, NZ).

• Considers the volume of voids between the chippings after spreading and 
rolling, and the orientation the chippings adopt after trafficking.

• The volume of voids in the covering aggregate, which will be partially filled 
with binder, is controlled by the Average Least Dimension (ALD) of the 
aggregate chips being used.

Orientation of Chippings After Trafficking (Shell Bitumen Handbook, 5th ed.)



Analytical Design Approach – Volume of Voids

o Volume of Voids is controlled by Chip ALD.

o The average depth of the layer of chippings, after construction and trafficking compaction, 
is approx. equal to the ALD of the chippings used.

States of Embedment of 
Surface Dressing 

Chippings
(Hanson 1935)



Analytical Design Approach –
Chip Shape

o Average Least Dimension (ALD) of the chipping is an 
essential parameter in the analytical design approach. 

o ALD can be assessed by Direct 
Measurement, or by the Dumas 
Computational Method using the 
grading and the flakiness index data.

o Significant overlap with the Flakiness Index, but 
the Flakiness Index alone does not fully capture 
the required shape properties of the chippings.

A



ALDDumas can be calculated 
from the Grading and FI data
using an Excel spreadsheet 
available on the TII Web Portal.

Chip ALDDumas: Table 17 
CC-SPW-0900 (Series 900) 

Input: 
Grading and 
FI data

Output:
ALDDumas



Process 
Flowchart for 
the Design of 
Surface Dressing 
(Fig. 4.1, HD300)



Process Flowchart

(Fig. 4.1, HD300)



Variability within Design Sections 
The surface dressing design shall be carried out for a homogeneous section of road 
in terms of traffic, texture, hardness and site conditions/stress. 

If conditions vary along a section, the road should be dealt with as follows:

a) where practicable, pre-treatment of the existing road prior to surface dressing 
should be carried out to form homogeneous sections of sufficient length for 
surface dressing; or 

b) alternatively, where possible sub-divide the road into homogeneous sections 
with similar engineering properties, with appropriate treatment identified and 
designs prepared for each subsection.



Factors to Assess the Homogeneity of a Site 
1. Existing road condition
2. Road Hardness
3. Texture
4. Traffic volume
5. Traffic speed
6. High stress sites
7. Site topography and orientation
8. Site category
9. Structures/Drainage
10. Any pre-treatments which may be required.

Where the surface conditions change, or constituent materials change, a new 
or modified surface dressing design or surface dressing type, for the different 
conditions needs to be carried out.



Visual Assessment – Road Surface Condition

 Structural defects

 Surface defects

 Allocation of the site to one of the five categories of surface condition:
• Very binder rich
• Binder rich
• Normal
• Texture in wheel tracks
• Binder lean/Porous



Road Hardness
▪ Measured on site using Australian 

Modified Hammer (based on 19mm ball 
bearing)

▪ Make readings in areas of similar visual 
condition that represent the predominant 
condition of the existing road surface, and 
at least every 200 metres.

▪ CTRA Probe (based on 4mm probe)

(Coal Tar Research Association)

▪ Refer to DN-PAV-03024 (HD37)



Texture Depth
• Volumetric Patch Test (IS EN 13036-1)

• MTD using Glass Beads

• Readings in and between the wheelpaths of 
each lane at circa 200 metre intervals 

• MPD data from Road Surface Profiler (RSP)

• TII Pavement Asset Management System 
(PAMS)

• Assess for Texture Variation



HD300 – Texture Variation
 Assess the level of texture variation between wheelpath and centreline

 Single

• Td course − Td average < Min ALD/16

• Td average − Td fine < Min ALD/16

 Racked-in/Double

• Td course − Td average < Min ALD/10

• Td average − Td fine < Min ALD/10

 Pre-treatment to reduce texture variation should be considered if the above values 

are exceeded



Traffic Volume

o Affects choice of chipping size

o Calculated in terms of the Equivalent Light 

Vehicles (ELV) per lane per day.

o Influence of a commercial vehicle as 

equivalent to ten light vehicles

TELV = AADF × (1 + (0.09 × %HCV))

Where: 

TELV = Equivalent Light Vehicles per lane per day

AADF = Annual Average Daily Flow (vehicles per lane per day)

%HCV = Percentage of heavy commercial vehicles



Guidance on the Suitability of Road for Surface Dressing



Advice on Surface 
Dressing Season 

Sufficient time required to 
allow re-orientation and 
embedment of chippings.



Process Flowchart 
for Surface Dressing 
Analytical Design 
Procedure

(Fig. 4.2, HD300)



Analytical Design Algorithms - Basic residual binder 
volume 

Single surface dressing

VB = (ALD + (0.7 x TD)) x (0.291 – 0.025 log10 (TELV x DF))

Racked-in and Double surface dressing

VB = (ALD + (0.7 x TD)) x (0.347 – 0.029 log10 (TELV x DF))

Where: 

VB = Basic residual binder volume (litres/m2)

ALD = average least dimension of the chippings

TD = texture depth in (mm) of the existing surface

TELV = Traffic in terms of equivalent light vehicles/lane/day

DF = Number of days to first major frost (Max 100)



Site Specific Adjustment Factors to Basic Residual Binder 
Volume

R = VB + SS + Sc + GS + CS + US + TS + TR

where:

R = Final total residual binder application rate (L/m2)

VB = Basic residual binder application rate (L/m2) 

SS = Allowance for soft substrate

Sc = Allowance for surface condition

GS = Allowance for steep grade

CS = Allowance for chip shape

US = Allowance for urban and/or low traffic volumes

TS = Allowance for traffic speed

TR = High road surface temperature



Site Specific 
Adjustment Factors 
to Basic Residual 
Binder Volume

Allowance Property Adjustment (L/m2) Comments

Soft Substrate (Ss)

Road hardness (Ball 

penetrometer @ 25oC) Road hardness measured using the 

Ball penetrometer device. The 

adjustment is made to the chipping 

ALD based on road hardness.
1mm or lower Increase ALD by 1 mm

>1mm and <3mm No change to ALD

3mm to 4mm Decrease ALD by 1mm

>5mm
Substrate too soft for normal surface 

dressing, pre-treatment required

Surface Condition (Sc)

Very binder rich -0.2

Large chipping should be considered 

for the wheelpaths as part of a 

double surface dressing

Binder rich -0.1

Normal 0

Texture in wheel tracks +0.1

Binder lean/porous +0.2
A pad coat is recommended to 

normalise and seal

Very binder lean/and 

porous, high 

macrotexture, or variable 

and hard

Consider design

Double surface dressing is 

recommended for variable hard and 

binder lean substrates.

Steep Grade (Gs)

>5% uphill -0.1

The gradient affects the traffic stress 

on the surface dressing and, 

therefore, the rate of embedment. 

The adjustment is applicable to both 

layers of a double surface dressing.

<5% 0

>5% downhill +0.1

>10% downhill +0.2

Chip Shape (Cs) ALD/AGD ratio 0

Default value currently set to 0. 

Research is needed to investigate 

the ALD/AGD ratio for Irish 

aggregates.

(Table 4.4, HD300)



Site Specific 
Adjustment Factors 
to Basic Residual 
Binder Volume

(Table 4.4, HD300)

Allowance Property
Adjustment 

(L/m2)
Comments

Urban and /or low 

traffic volumes 

(Us)

≤50 cv/lane/day and 

/ or effectively un-

trafficked

+0.2

Urban streets surface 

dressed with normal 

application rates may suffer 

from chip loss along 

centrelines and in parking 

lanes; and un-trafficked 

areas, such as hatched 

sections, and also between 

the wheel tracks and edges 

of carriageways, may require 

more binder.

Traffic Speed (Ts)

High speed (≥80 

km/h)
+0.1

Roads subject to high-speed 

traffic induce greater surface 

stress. Double surface 

dressings with premium 

binders are recommended.

Low speed (<80 

km/h)
0

High Road 

Temperature (Tr)

At spraying, 35oC to 

45oC
-0.1 to -0.2

Apply to single surface 

dressing and both layers of 

double surface dressing.



Conversion of Final Residual Binder Volume to an 
Emulsion Binder Application Rate 

VE = R/(VS)

where:

VE = Surface dressing emulsion binder application rate (L/m2)

R = Final total residual binder application rate (L/m2)

VS = Proportion of solids in the emulsion (%)



Site Specific 
Adjustment 
Factors to Binder 
Application Rate 
for First Layer

Allowance Property Adjustment (L/m2) Comments

Shade

Unshaded, open to 

sun
0

Shaded areas are cooler 

and, therefore, the road is 

effectively harder to more 

binder is required

Shaded areas

+0.1 for 2/6 Double surface dressing is 

recommended for fully 

shaded areas.

+0.2 to +0.3 for 6/10

+0.2 to +0.4 for 10/14

North Facing North facing slopes
+0.1 for 2/6 or 6/10

+0.2 for 10/14

North facing slopes are 

cooler and, therefore, the 

road is effectively harder so 

more binder is required. 

Double surface dressing is 

recommended.

High Altitude Effects of altitude +0.1 to +0.3

Adjustment single surface 

dressing, or first layer of 

double surface dressing is 

recommended

Normally Wet 

Roads

Continuously wet 

roads
+0.2

Double surface dressing 

should be adopted for these 

roads.

The total combined 

adjustments for Shade, 

North Facing and High 

Altitude should not exceed:

• 0.2 L/m2 for 2/6

• 0.3 L/m2 for 6/10

• 0.4 L/m2 for 10/14

Table 4.5, (HD300)



Chip Application Rates 
Single Surface Dressing

RC = 1.18 x Chip ALD  (L/m2) for 10/14 and 6/10

Double Surface Dressing

Bottom Layer RCB = 1.05 x Chip ALD  (L/m2)

Top Layer        RCT = 1.18 x Chip ALD (L/m2) for 6/10 

RCT = 4 to 5.5 (L/m2) for 2/6 (No ALD)

Racked In Surface Dressing

Bottom Layer RCB = 0.95 x Chip ALD  (L/m2)

Top Layer        RCT = 3.5 to 4.5 (L/m2) for 2/6 (No ALD)



TII Surface Dressing 
Design Software

Go to https://web.tii.ie/ 
and go to the Systems 
menu and choose 
Pavement Design Tool.

The https://web.tii.ie/adt/ 
link is the direct link to the 
system.













“Surface Dressing – Series 900 Design & Contracts” can be done as a stand alone 
module when one has completed the “Surface Dressing Advanced” Course first.



Ongoing Research

 Test method to assess ALD of 2/6 chipping

 Test method to assess Average Greatest Dimension (AGD) 
of chippings and the range of values for Irish aggregates

 Establish appropriate limits on ALD/AGD ratios for 
surface dressing chippings

 Incorporate updates to CC-SPW-0900 (Series 900) and 
DN-PAV-03074 (HD300)



 CC-SPW-0900 (Series 900) - SPECIFICATION
• Clause 7.2, Surface Dressing

 DN-PAV-03074 (HD300) - DESIGN
• Chapter 4, Design of Surface Dressing

 DN-PAV-03024 (HD37) – PROPERTIES
• Chapter 8, Surface Dressing

 TII Analytical Design Tool 
https://web.tii.ie/adt/ 



Thank You
for your attention.


