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DESIGN MANUAL FOR ROADS AND BRIDGES

VOLUME 7 PAVEMENT DESIGN
AND MAINTENANCE

SECTION 2 PAVEMENT DESIGN
AND CONSTRUCTION

PART 1
HD 24/96
TRAFFIC ASSESSMENT

SUMMARY

This Part sets out the method for the calculation of
traffic loading for the design of road pavements.
Charts are provided for easy determination of the
number of standard axles for use in the pavement
design standard HD 26 (DMRB 7.2.3).

INSTRUCTIONS FOR USE

1. Remove HD 24/94 and archive as appropriate.
2. Insert HD 24/96

3. Remove Volume 7 Contents Sheet dated
January 1996 and insert sheet dated
February 1996.

4, Archive this sheet as appropriate.
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Chapter 1
Introduction

1 INTRODUCTION

General

1.1 This Part covers the estimation of design traffic
for new roads and the calculation of past and future
traffic for the maintenance of existing roads. Two
methods are presented for traffic calculation.

a) The Standard Method, issimpleand is
used in the design of new roads.

b) The Structural Assessment and
Maintenance Method is primarily used in
structural assessment and in maintenance
design but can be used for new roads in
exceptional circumstances, where
non-standard traffic exists.

Implementation

1.2  ThisPart shal be used forthwith on all
schemes for the construction, improvement and
maintenance of trunk roads including motorways,
currently being prepared provided that, in the
opinion of the Overseeing Organisation, thiswould
not result in significant additional expense or
delay. Design organisations should confirm its
application to particular schemes with the
Overseeing Organisation.

February 1996

Volume 7 home page [

V1



Downloaded from https://www.standardsforhighways.co.uk on 24-Mar-2025, HD 24/96, published: Feb-1996

Chapter 1
Introduction

Volume 7 Section 2
Part 1 HD 24/96

MIDDLE

AND TRAFFIC
OUTER IN OTHER/LANES
LANE {(Chapter 4)
TRAFFIC

DESIGN TRAFFIC ‘

(Chapter 2)

S

NON-
STANDARD STANDARD
DESIGN TRAFFIC METHOD METHOD
fChapter 3)
3 =
( P
NEW
ROADS STRUCTURAL
ASSESSMENT PAST TRAFFIC
(Chapter 3)
START
{Chapter 1)
12 February 1996

Volume 7 home page [




Downloaded from https://www.standardsforhighways.co.uk on 24-Mar-2025, HD 24/96, published: Feb-1996

Volume 7 Section 2 Chapter 2
Part 1 HD 24/96 Standard Method

2 STANDARD METHOD

2.4 A simplification is the grouping together into

21 This method shall be used in the the categories OGV1 and OGV 2, ie:-
design of new roads. If it is considered
inappropriate for any reason then further Buses and Coaches .° PSV
advice must be sought from the -
Overseeing Organisation. 2 axlerigid
3 axlerigid = oGV 1
3 axle@rticulated
2.2 Itincorporates the latest research on wear 4 axlerigid
and atraffic growth estimation based on the 4 axlearticul ated = oGV2
National Road Traffic Forecast (NRTF, 1989). 5 axle'or more
Vehicle Classifications where: PSV/ = Public Service Vehicle

OGV = Other Goods Vehicle

2. The flow of commercial vehicles hasto be
gstablished to determine the cumulative design Note: The classification shown isthe same asthat in

traffic. Commercial vehicles are defined asthose .COBA 9 (1981). This classification is used throughout

over 15kN unladen vehicle weight. By this Part, and will be revised in due course should the
comparison, the structural damage caused by classification change.

lighter traffic is negligible. The following are the

commercial vehicle classifications used (as Traffic Flow

defined in the COBA manual - COBA 9, 1981).
For classifications in Scotland refer to STEAM.

25 For new road schemes, the traffic flow

shall be determined from traffic studies using the
m Buses and Goachies principles described in the Traffic Appraisal

Manual (TAM, 1984). For Scotland, the
principles are set out in STEAM (1986). Where

ﬂ— 2 axlerigid traffic studies indicate that the flow at opening is
not a suitable base for forecasting flows over the

life of the scheme (e.g. because of construction

ﬂ— 3axlerigid of an adjacent link after afew years), an
) Y

adjustment must be made to reflect this situation.
ﬂ_ 3 axle articulated
Oy [w]

ﬂ— 4 axle rigid 2.6 For maintenance design or for re-
Y0 OV alignment, a classified count shall be carried out
over al2, 16 or 24 hour period. Thismust be
ﬂr_ D icuited converted to an average annual daily flow
kls) oro (AADF) using the principles given in COBA. (In

Scotland use NESA (1986)).

5 axle or more
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2.7  Thetotal flow of commercial
vehicles per day (cv/d) in one direction at
opening (or at present for the case of

mai ntenance design) and the proportion
inthe OGV 2 category arerequired in
determining cumulative design traffic.

Example

Count data converted to AADF (see 2.6).
(COBA 9 classification)

Busesand Coaches 32 PSv

2 axleRigid 249 OGV1
3 axleRigid 29 .

3 axle Articulated 8 "

4 axle Rigid 30 OGV2
4 axle Articulated 62 u

5 or more axle 47 1
Total Flow 457 cv/d
Total OGV2 Flow 139 cv/d

Percentage OGV 2 30%

2.8 If the traffic flow obtainedisa
2-way flow, then alowance shall be made
for the directional split. Thisisassumed to

be 50:50 unless traffic counts or studies
show asignificant directional bias.

Cumulative Design Traffic

2.9  Either Figure 2.1 or 2.2 shall be
used to obtain the design traffic for fully
flexible (20 year) designs and for flexible
composite pavements depending on
whether the road is dual or single
carriageway. Either Figure 2.3 or 2.4 shall

be usedforrigid, rigid composite and fully
flexible (40 year) designs: Use thinner lines
on graph for the higher percentages of
OGV2. In each case the design traffic is
expressed inmillions of standard axles
(msa) in onedirection. Interpolation is

permissible. A minimum design traffic of 1
msa shall be assumed on very lightly. trafficked

roads.

210 Themsavauesusedin Figures2.1t02.4
include adjustmentte.give the left hand lane traffic
for use in design chartsin HD 26 (DMRB 7.2.3).
The curved shape of the relationshipsin Figures 2.2
and 2.4 is due to the increased proportion of traffic
taken by the outer lane(s) of.a dual carriageway at
high vehicle flows.

Assumptions

211 The high growth prediction from NRTF is used.
Average growth rates have been taken for PSV + OGV1
and for OGV 2. The proportional flow increasei.e.
average design life flow divided by flow at opening, is
cal culated assuming that the year of opening is 1995.

2.12  Wholelife cost considerations show that it is
economically best to design all roads to have a 40 year
life, but that the first stage for flexible and flexible
composite pavements should be normally a 20 year
design to critical conditions, following which major
malntenance would be carried out. However, in certain
circumstances where design traffic is heavy in relation
to the capacity of the layout, and in all cases where
whole life costing is required to be taken into account,
athicker 40 year fully flexible design may prove to be
an economic alternative and should be included as a
permitted option. Therefore the structural design
assumes alife of 20 yearsfor flexible composite
pavements, 20 or 40 yearsfor fully flexible
pavements, and 40 years for rigid and rigid composite
pavements.

2/2
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Design traffic (msa)

1000 !
100
10
i - | |
100 10000 30000
i pening (cv/d) - 1 Direction
FIGURE 2.1 Aexible (20 year life) and Flexible Composite Pavements - Single
iageway
Example
Traffic at opening 1250 cv/d
OoGVv2 20%
Cumulative Design Traffic - 31 msa
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Desian traffic (msa)

1000 : _ — T
100 -! ——
— //". -
10
1
100 10000 30000

pening (cv/d) - 1 Direction

FIGURE 2.2 esign Traffi
iageway

exible (20 year life) and Flexible Composite Pavements - Dual

Example

Traffic at opening 1250 cv/d
oGVv2 20%

Cumulative Design Traffic - 30 msa

2/4 February 1996

Volume 7 home page




Downloaded from https://www.standardsforhighways.co.uk on 24-Mar-2025, HD 24/96, published: Feb-1996

Volume 7 Section 2

Chapter 2

Part 1 HD 24/96 Standard Method

Design traffic (msa)
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FIGURE 2.3 esign Traffi igid, Rigid Composite and Flexible (40 year life)
ents
rriageway
Example
Traffic at opening 1250 cv/d
OoGV2 20%
Cumulative Design Traffic - 92msa
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Design traffic (msa)
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Traffic at opening 1250 cv/d
OoGV2 20%
Cumulative Design Traffic - 80 msa
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3 STRUCTURAL ASSESSMENT AND MAINTENANCE METHOD

3.1  Thismethod is primarily intended
for use in structural assessment and in the
design of maintenance measures. Prior

approval must therefore be obtained from
the Overseeing Organisation before using
this method for new roads.

3.2 It caters for both the assessment of past
traffic and the prediction of future design traffic. It
allows a more detailed assessment than the standard
method for new roads by permitting the use of
appropriate wear factors, growth rates and design
period, although the values pertaining to the
standard case are highlighted. The msa values
given by the chartsin Chapter 2 include a cut-off
line that ensures that pavements are not designed
thinner than has proved historically acceptable.
The method described in this chapter does not
contain asimilar restraint, so that use of the two
chapters will not always produce comparativemsa
value.

Traffic Flow (F)

3.3 The best estimate of present one-
way traffic flow (AADF), or traffic flow at
opening in the case of new road design,
shall be obtained. For existing roads this
will take the form of aclassified count,
converted to AADF using the principlesin
COBA. (In Scotland use NESA)/ The flow
of vehiclesin each class shall.be entered in
atable such as Table 3..1. I'n most
instances it is sufficient to combine the
traffic into the same two categories, PSV +
OGV 1 and OGV2, asinthe standard
method.

Design Period (YY)

3.4 / Thenumber of yearsover which
traffic 1S to be assessed shall be selected.
For past traffic, thiswill generally be the

number of years since opening. For future
design traffic thiswill generally be either

20 or 40 years depending on construetion type

and period required/(see paragraph 2.12).

3.5  TheNational Road Traffic Forecast (NRTF,
1989), predictsfuture trends; giving both upper and
lower estimatés. For conservative design, the upper
estimate can reasonably be taken. However, the
NRTF is a national estimate and may not necessarily
apply to any given road.

3.6  Past growth, where known from traffic counts,
can also be used to give an indication of future trends
in aparticular situation, but only where data over at
least 10 yearperiod are available, since averaging
over a shorter period may give misleading results.

Growth Factor (G)

3.7 For each class or category of vehiclea
‘growth factor' shall be calculated whichis
dependent on the selected design period and the
growth rate. It represents the proportional
difference between the average vehicle flow over
the entire design period and the present flow (or
flow at opening). The growth factor for future
traffic may be found by using Figure 3. 1.

3.8  The NRTF growth lines shown for
PSV+0OGV1 and for OGV2 (the bold lines on
Figure 3. 1) shall be used unless specific
alternative data are available. If actual growth
rates are known for a specific group of vehicles,
then use that rate in Figure 3. 1. Also, see Note,
Paragraph 2.4.

3.9 |If past traffic is being calculated, the
growth factor applicableisgivenin Figure 3.2.
Asin Figure 3. 1, average lines are shown for
PSV + OGV | and OGV 2 which represent
national trends. Use these lines unless actual
growth rates are known for a specific group of
vehicles, then use that rate in Figure 3.2.
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Growth Factor Growth Rate
4 10% 8%
6%
I
3
s
0 10
2
2%
FSY + OGV1
1 A = T — -
0 10 20 30 40
Design Period (years)
FIGURE. 3.1 Derivation‘of Growth Factor
Example
Considering OGV2
Design Period 20 years
Growth Factor 1.66
3/2 February 1996

Volume 7 home page [




Downloaded from https://www.standardsforhighways.co.uk on 24-Mar-2025, HD 24/96, published: Feb-1996

Volume 7 Section 2
Part 1 HD 24/96

Chapter 3

Structural Assessment & Maintenance Method

Growth Factor
(Past Traffic)
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FIGURE 3.2 Derivation of Growth Factor for Past Traffic

Example

Considering OGV2
Timesince Opening 19 years
Growth Factor 0.59
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Vehicle Class/Category AADF Design Growth Wear Cumulative
Period Factor Factor Traffic
(F) (Y) (G) (W) (M)”
either
Buses & Coaches 1.3
(PSV)
oGV1
2 axlerigid 0.34
3 axlerigid 17
3 axlearticulated 0.65
OoGV2
4 axlerigid 3.0
4 axle articul ated 2.6
5 axle articulated 35
or
OGV1 + PSV 0.6
OoGV2 3.0
Total cv/d TOTAL msa
(al lanes)
% in Left Hand Lane
*T = 365.F.Y.G.W.10-6 P)
msa
DESIGN TRAFFIC msa
(=Px TOTAL/100)

TABLE 3.1 :Structural Assessment and Maintenance Method
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3.10 If aseriesof past traffic countsis
availableit is preferable to use these to
calculate mean vehicle flows for each class
between count dates. Under such
circumstances a growth factor for past

traffic is unnecessary and therefore
effectively becomes 1.0. The growth factor
should be recorded in column G of atable
such as Table 3. 1.

3.11 Figure 3.2 includesacorrection dueto a
considerable change in average wear factor in the
past. The NRTF linesin Figure 3.1 also include
the predicted changes in average wear due to
changes in vehicle distribution within categories.

Wear Factor (W)

3.12 Theroad wear caused by an axle increases
significantly with increasing load. Thus, a doubling
of load will lead to a much higher increase in\wear.
It approximates to a fourth power law, wherethe
road wear is assumed to be proportional to the
fourth power of the axle load, ie:-

Wear/axle a L*
(L = axleload)

3.13 Eachvehicleisrelated toa 'standard axle,
which is defined in the TRRL report LR833 (1978)
asthat exerting or applying aforce of 80kN. Each

3.15 Waeighted average wear factors are assumed for
the categories PSV + OGV.4.and OGV2 of 0. 6 and 3.0
respectively, based on the proportion of vehiclesin

each class (Transport Statistics of Great Britain, 1992).

3.16 These wear factorsare shown in Table
3.1, and shall be used in al cases unless

reliable data clearly reveals a divergence from
these national. average figures.

Cumulative Design Traffic (T)

3.17  The cumulative design traffic in each
classor category shall be calculated using the
following equation:-

T = 365.F.Y.G.W.10° msa

where:- T = Design Traffic (msa)
F = Present Traffic Flow
(AADF
Y =)Design Period (Y ears)
G = Growth Factor
W = Wear Factor

The total design traffic isthe sum of the
cumulative traffic in each class or category.

vehicle may then be said to equate in its damaging Proportion in Left hand Lane (P)

power to a certain number/of equivalent standard
axles by using the fourth.power law. This number
istermed the wear factor of that vehicle.

3.14  Approximate national average wear
factors for the various vehicle classes are as
follows (RR138 1988):-

Buses & Coaches 1.3

2 axlerigid .34
3 axlerigid 1.7
3.axle articulated .65
4 axlerigid 3.0
4 axle articulated 2.6
5 axle or. more 35

By comparison the wear factor of a private car
isnegligible.

3.18 For dua carriageway design, the
proportion of vehiclesin the most heavily
trafficked lane (i.e. left hand lane) is required.
Thisis given, approximately, by Figure 3.3. It
the design chartsin HD 26 (DMRB 7.2.3) areto

be used, it is aways the traffic in the left hand
lane which isrequired, and Figure 3.3 shall be
used to determine it, based on the traffic flow at
opening. For flows greater than 30,000 cv/d, a
proportion of 50% shall be taken.

3.19 Tables3.2to 3.4 are three examples of the use
of the Structural Assessment and Maintenance
M ethod.
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Proportion in
Left Hand Lane
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FIGURE 3.3 Lane - Dual Carriageways

2300 cv/d

87 %in Left Hand Lane
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Vehicle Class / Category

Growth
Factor
(G)

either

Buses and Coaches
(PSV)

oGEvi

2 axle rigid

3 axle rigid

3 axle articulated

0GvV2
4 axle rigid

QOGY1 + PSV

| OGV2

AADF Design
Period
(F} (Y}
B20

Total cv/d

72
Baz
*T = 385.F.Y.G.W.10" msa
- 12 year design
- NRTF growth

Table 3.2 uctu

0.6 2.2
1.29 3.0 1.2
TAL 3.4 msa |
ll lanes) .
% in Left Hand Lane | 95%
(P)
DESIGN TRAFFIC 3.2 mea
(= P x TOTAL/100) |

S

ment and Maintenance Method (Example 1)
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Vehicle Class f Category AADF Design Growth
_ Fericd Factor
(F) (Y} | (G)
|
githar [
Busas and Coaches 388 20
(PSV)
oGV
2 axle rigid 2084
3 axle rigid | 196
3 axle articulated a5
oGv2
| 4 axle rigid 209
4 axle articulatad 912
5 axle articulated 743
or
| OGV1 + PSSV
{ -———-...—-"—.
oGv2
Total cvid 4637 AL B5.6 msa
: lanes)
*T=385FY.GW.10° msa % In Left Hand Lane 79%
(P}
- 20 year design _ - —
- NRTF growth DESIGN TRAFFIC 67.6 msa
- ~urate traffic breakdi
from accurate traffic breakdown (= P x TOTAL/00)

Table 3.3 uctu
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—
Vehicle Class / Category AADF Design Growth Wear Climulative |
Perlod Factor Factor Traffic
(F) (Y) (G) (W) (n*
either
| Buses and Coaches 510 15 070 | 1.3 2.5
(PSY) |
| OGV1 |
2 axle rigid 1831 15 .70 0.34 1.5
[ 3 axle rigid 182 15 0.70 1.70 1.1
3 axle articulated 78 15 0.70 | D0.85 0.2
0GV2 | :
4 axle rigid 150 15 0.70 3.0 1.7
4 axle arficulated 718 15 D.60 28 7.2
5 axle articulated 601 15 0.70 3.5 B.A
--—___..-—.__..-—"'—.
0GV1 + PSV vV S 0.6
oGv2 3.0
Total cv/d 4051 TOTAL 22.3 msa
| — 8 (all lanes) .
*T = 3685.F.Y.G.W.10° msa % in Left Hand Lane B2%
(F)
- Past traffic
- 15 years DESIGN TRAFFIC 18.3 msa
- from recant count
- 3% past growth assumed (=P TDT_AL” 0a0)
Table 3.4 Structural Assessment and Maintenance Method (Example 3)
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4.  LANEDISTRIBUTION

Standard Situation

4.1 For new road design, al lanes,
including the hard shoulder, shall be
constructed to the same specification, i.e.

designed to carry the left hand lane traffic.
The actual traffic in other lanesis not
considered.

4.2 For maintenance purposesit is
sometimes necessary to estimate the traffic
in the other lanes separately. For 3 lane
carriagewaysit shall be assumed that all
commercia vehicles not in the left hand
lane are taken by the middle lane, unless
specific data indicates otherwise (see
Figure 4. 1). For a4 lane carriageway the

number of commercial vehicles not in the
left hand lane shall be assumed to be
evenly distributed between the two middle
lanes, unless specific data indicates
otherwise. In each case, however, the outer
lane shall be designed to carry the same
traffic as the middle lane(s).

Non-standard Situations

4.3  Thedistribution of trafic between lanes
can, under certain circumstances, vary
considerably from the standard assumptions stated
above. These will include lengths either side of
junctions, for example where lanes leave and join
acarriageway, or at traffic sgnalsand
roundabouts. This does not affect the design of
new roads, the construction thickness of whichis
based on traffi¢ distribution avay from junctions.
However, in the specific case of maintenance or
widening work to areas around junctions, then
consideration sheuld be given to the effect of
non-standard traffic distribution on design.

= totalene way flow (commercial vehicles)

1lane 2 lanes 3lanes 4 lanes
Q® QI® Q1® S Q1®
e R2e 12 QRe®
112Q2®

Q1 * left hand lane flow (= Q x P + 100) - where P = Proportion (%) in Left Hand Lane

Q2 = remainder (=Q-Q1

FIGURE 4.1 Design Traffic in Outer Lanes
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6 ENQUIRIES

All technical enquiries or comments on this Part should be sent in writing.&s appropriate to:

Chief Highway Engineer
The Highways Agency
St Christopher House T A ROCHESTER

Southwark Street Chief Highway Engineer
London SEI OTE

The Deputy Chief Engineer

The Scottish Office Development Department

Roads Directorate

Victoria Quay N B MACKENZIE
Edinburgh EH6 6QQ Deputy Chief Engineer

Head of Roads Engineering (Construction) Division

Welsh Office

Y Swyddfa Gymreig

Government Buildings

Ty Glas Road B H HAWKER

L lanishen Head of Roads Engineering
Cardiff CF4 5PL (Construction) Division

Director of Roads Service

Department of the Environment for Northern Ireland
Roads Service Headquarters

Clarence Court

10 - 18 Adelaide Street
Belfast \[/)V J I\{ICCPFL{J BaﬁE\S(er _
BT2 SGB irector of Roads Service

February 1996 6/ 1

Volume 7 home page [




	CONTENTS
	INTRODUCTION
	STANDARD METHOD
	STRUCTURAL ASSESSMENT AND MAINTENANCE METHOD
	LANE DISTRIBUTION
	REFERENCES AND BIBLIOGRAPHY
	ENQUIRIES

	home button: 


