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So, let us continue our discussion about the various pavement design methods that we are really
looking at. Again to emphasize, almost all of them will follow more or less the same thing. How
do you characterize the material? The material characterization will be different for bituminous
mixtures, it will be different for granular material wherein you will be talking in terms of some

modulus. It could be resilient modulus, dynamic modulus, etc.

Then what are the failure criteria? You can say very generally, rutting of the full pavement

system, fatigue of the full pavement system or you can talk in terms of rutting of the granular



layer alone or fatigue of the bituminous mixture alone. When it comes to reliability, now you can
talk in terms of specifics for reliability, reliability for each layer, and reliability for the whole
pavement system. It all depends on how much data that we have processed in writing this
pavement design code.

Then comes the traffic. You can take straight away everything in terms of 80 kN standard axle
load. Then you can use the vehicle damage factor approach that we follow in IRC or you can talk
in terms of truck factors with different growth factors and different axle load distributions. There
are enough variations that you can look into. So, the South African method will score in terms of

having a detailed procedure for each and every one of these steps.

Australia will be different in it and my idea especially for the students here is to make you
understand how the same pavement cross section is designed by different countries in a
completely different method. But all of them will say that they are mechanistic empirical and we
know what is the mechanistic part, we also know what is the empirical part. Now, let us talk

about the Australian pavement design code.
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Design Procedure - Australia

Figure 8.1: Design p for flexible p
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Now, Austroads has a lot of very useful wealth of information and all you really need to do is to
just go create a username and password. Most of the manuals 90% of the pavement related

manuals can be downloaded for free.

In fact, what you see here is the guide to pavement technology, an excellent manual for you to
read and understand how pavement should be designed. You just need a username and password
created, download it, and you will be able to read it. What | am going to do is, | am going to take
this particular approach and show you a brief outline. And in fact, you can actually teach around
8 to 10 hours only specifically using the Austroads but I am not going to do that. The idea is to
just give you a brief overview. Now, this is the design procedure for the flexible pavement that

they have given here. So, each chapter number is also mentioned here.

Now, this is very interesting if you go through chapter 3, they talk about construction and
maintenance influences. So, the starting point is not stress analysis. The starting point is not
material characterization. The starting point is from the construction and maintenance
influences. And next comes the environment. Reliability is something that comes in chapter 2
and this is where you basically start talking about what is the expected reliability for any
pavement construction. Now, if you go back and look at IRC 37 or in the Huang textbook that
we more or less followed, reliability comes a lot later. It first starts with the stress analysis. The
different countries have different approaches. Here, it also includes the construction and

maintenance influences, environment, subgrade evaluation and pavement materials.

Then comes a very important chapter which is what | am going to cover in today's lecture
which is on traffic. With the input, which is the subgrade and the material that you are going to
use, you will take a trial pavement cross-section and perform the analysis. The pavement analysis
is the mechanistic part. Compute the stresses and strains and use the performance criteria and
compare the designs and implement the design. So, this is the overall design procedure that is

followed in Australia.
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Traffic — Australian Method

‘/I.wol 1
Length Axles and axle Austroads classification
(indicative) groups. Vehicle type
Type Axles  Groups Description Class Parameters
B-double
Medium >6 4 . B-double, or heavy truck and nd axles > 6
combination — — frailer
17.5mto Double road train
365m >6 S5or6  Double road train, or @ Groups = 5 or 6, and axles > 6
heavy truck and two trailers
Over 33.0m heavy truck and three trailers

single axle with single tyres (SAST)

Long Triple road train
combination >6 >6 Triple road train, or @ Groups > 6 and axles > 6 /

single axle with dual tyres (SADT)

tandem axle with single tyres (TAST) & O) i
tandem axle with dual tyres (TADT)
triaxle with dual tyres (TRDT)

quad-axle with dual tyres (QADT).

Class 9 4 3 Casiw |
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So, what we are going to do now is to talk about the traffic. And similar to what | have
mentioned earlier, the pavement design guidelines should always integrate the actual traffic for
which it is being designed. What we have in India is IRC 3, which is standing outside of IRC
37. It should be an integrated part of it. So to just give you an idea | have shown you the traffic

and how it is handled in the Australian method.

Now focus your attention on this portion first. These are the various types of axles that are
being considered namely, single axle with a single tire, single axle with a dual tire, tandem axle
with a single tire, tandem axle with a dual tire, tridem axle with a dual tire, quad axle with a dual
tire. And in fact, they have a class starting from 1 and all the way going up to 12. But what I did

is to just pick class 10, class 11 and class 12.

Now if you just take a look at the groups and these groups are going to be very important to
you as we go along. So how many groups of axles are there? 1, 2, 3, 4. So this is class 10. This
could be a tridem, 2 tridems, 1 tandem and 1 single. Similarly, if you look at class 11, it could be

either 5 or 6.



Sothisis 1, 2, 3, 4,5, it could also be 6. But look at 12 which is what is really called the triple
road train. So thisis 1, 2, 3, 4, 5, it can have 6 and then 7. So these many groups could be there
and the number of axles are going to be appropriately the same as the groups that you are looking
at. Now depending on the type of design that you are really looking at, you can actually talk in

terms of combinations or you can talk in terms of the axles and the groups here.

So this is the length, this is the axle and group and this is the vehicle type. These are the three
levels under which the traffic is classified. So please keep this in mind. This is the kind of detail

that we really need.
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Steps to estimate design traffic

CIR ¢ty

What is your design period? o~
What is your design lane? v
What is the average daily number of heavy vehicles in the design
lane?

What is the traffic growth in the design period?

What is the mber ofm heavy vehicle?

What is the cumulative heavy vehicle axle groups over the design
period?

7. What is the proportion of axle group types and the distribution of
axle group loads?

8. What is the cumulative traffic loading?
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Now these are the steps | have summarized after having read through it many times and after
having taught from it. And in fact, they have a wonderful software called Circly. There is a
student version that is available. You can use it for a trial period of one month or something. Try
to download it and start using it. The first thing is what is your design period? Do we ask this

question in IRC 37? Yes.



What is the average daily number of heavy vehicles in the design length? Slowly we start
deviating and the details that are required as part of the Australian design method become a lot
more comprehensive as you go along. So what is the average daily number of heavy vehicles in
the design length? Then what is the traffic growth in the design period? Now, this is tricky and
they actually account for it if you have the traffic growth more than what you expected after you
have constructed if it happens within the first 3 years or 5 years. So different traffic growths are

also accounted for.

What is the average number of axle groups per heavy vehicle? Now what are these axle groups
that you are really looking at? What is the cumulative heavy vehicle axle group over the design

period?
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Length Axles and axle ehicle type
(indicative) groups v
Type Axles  Groups Description
B-double
Medium >6 4 B-double, or heavy truck and
combination . — trailer
17.5mto Double road train
36.5m >6 50r6  Double road train, or
heavy truck and two trailers
Long Triple road train
combination >6 >6 Triple road train, or
Over 33.0 m heavy truck and three trailers

single axle with single tyres (SAST)
single axle with dual tyres (SADT)
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So now let us go back and look at it again. So if this is one axle group, let us say tri-axle or let us
say tandem with dual tires. So there is a tandem with a dual tire here. There is also a tandem
with a dual tire, tandem with a dual tire. So let us say you have some 100 vehicles of class 10
and another 100 vehicles of class 11 and if you take all these axles separately and their load

distributions and adjust them, this is what you are going to get. So what you really need to do is



what is the cumulative heavy vehicle groups, axle groups over the design period and what is the
proportion of the axle group types, and the distribution of the axle group loads. When you collect
your axle load data, what is the actual proportion? In the total axle groups, what is the
proportion of single axle, tandem axle and dual axle? And what is the cumulative traffic

loading? So we will try to address each of these as we go along.
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1. Design Period

Flexible pavements 20-40 years
Rigid pavements G 30-40 years
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Now what | did is | have also given some information related to the various sections from which
you can find this information that we are discussing, so that it will become easy for you to use
these slides, listen to this lecture and also take a look at the manual that is available to you.

The design period, first question is 20 to 40 years. Now understand the difference between

design period, analysis period and performance period.
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2. Design Lane

i
| Collect data usiné\WIM,/i) not use the following table
—

Lane distribution factor (LDF)
Location Lanes each direction
Left lane Centre lane Right lane
Rural @ 1.00M&E— N/A 0.50
@ 0956—: 065 0.30
Urban 2 lane 1.00" N/A 0.50
3 lane 065 065 0.50
I
\
|
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What is the design lane, in fact, there is an extensive day-to-day data collection i.e. 24 by 7 data
collection that is carried out by Australia using what is called weigh-in-motion sensors. And you
are expected to collect the data using the weigh-in-motion sensor only. So based on the data that

you collect from the weigh-in-motion sensor, you will find out what is the design lane.

Now a question that | would like to ask the students here is what do you think is the design
lane in National Highway in India as per the current practice and what is practically
happening? What exactly is the design lane? Let us say, | have this National Highway with two
lanes. This is the northbound direction, this is the southbound direction. So you expect a design
lane to carry the maximum heavy axle group loading. So you will basically say that, I really
think outer lane should be the one. But what really will happen if you drive along the highway is,
see most of your trucks will not be driving on the outer lane rather they will be driving on the

inner lane.

So this is what you can say is not desirable driving practice. So that means as the country is
growing, as we are constructing more and more roads there is also some amount of driver

education that is needed on how to drive on a rural road, National Highway, or expressway. The



slow-moving vehicles always move to the outer lane and then they keep driving at a constant

speed. So that is the typical practice that you will see in most of the countries.

This is our lane distribution factor that you are really looking at. If you are talking in terms of a
two-lane, you can actually see that the left lane is taken as the design lane and if you are talking
about a three-lane, this is what you are really looking at. Now immediately you will realize what

are the numbers ideally we are looking at.
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3. Heavy Vehicle Axle Group (HVAG)

1\\10= AADT X DF X %HV /100 X LDF

y % r
Hoaty Vehidy WIM DATA
Uodg, L

First year estimate

N, = initial daily heavy vehicles in the design lane A A '977/

AADT = Annual Average Daily Traffic 2 in vehicles per day in the first year (Section 7.4.4)
—

DF = direction factor is the proportion of the two-way AADT travelling in the direction of
the design lane ‘

%HV = average percentage of heavy vehicles (Section 7.4.4)
" - o 83
LDF = lane distribution factor, proportion of heavy vehicles in the design lane

(Section 7.4.3)

Now what is the next thing that we need to do? What is the heavy vehicle axle group?

N. = AADT x DF x 2V
L= x DF X
i 100

X LDF

That is what we really need to understand. Now this is something that we need to do for the first
year estimate that is what we need to do we need to use the WIM data.

AADT is annual average daily truck. In fact, if you are using the AASHTO, you will be talking

in terms of annual average daily truck traffic and not the daily traffic, since we are using the



percentage of heavy vehicles (%HV). | have given appropriate section numbers here so that you

can actually go and read it. This is the initial daily heavy vehicles in the design lane.

DF is the direction factor you know because ideally, you will be collecting this full data. So you
will be trying to find out how much is the proportion in the northbound direction, southbound
direction, eastbound, or westbound. And similarly, this is your lane distribution factor and LDF

is the percentage of the heavy vehicle in the design lane.
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4. Traffic Growth
weconsctiont| | g _ (LHOO0IR -1
e ) 0.01R
Greenfields? =PforR=0
Below capacity/ v \/ el
soecascy | | Ngy = 365 X CGF X N;

Design Annual growth rate (R) (%)

period (P) | ‘ ; .

(years) O A (Sl | B [l [ | | e s
5 5 51 52 53 54 56 59 6.1

@ 10) 10 105 109 15 120 132 145 159
15 15 16.1 173 186 200 233 272 318
20 20 20 243 269 298 368 458 573
25 25 282 320 365 416 549 731 983
30 30 348 406 476 56.1 791 133 1645

NPTELIIT 35 35 a7 50.0 60.5 737 114 1723 210 84

40 40 489 604 754 950 1548 2591 4426

The formula for computation of cumulative growth factor (CGF) is given below.

P_
0.01R
=P forR=0

NHV == 365 X CGF X Ni

Let us say if you are looking at a design period (P) of 10 years, and if R is 6%, design heavy
vehicle (Nyy) is computed using the above equation. Things are going to be different for

reconstruction, overlay and green field project. And this is where Australian traffic analysis starts



taking a deviation similar to what we have seen in IRC. Now they start looking at below

capacity, near capacity, and above capacity.
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4. Traffic Growth

* What will happen if estimate exceeds
capacity?

* Capacity (traffic engineering): Saturation flow
in peak hour

* Capacity (pavement engineering): Saturation
flow for 24-hour period
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Now the question that you want to really ask is, what will happen if the estimate exceeds the
capacity that can happen? Now we need to understand how capacity is defined in traffic
engineering. Capacity is defined in traffic engineering as saturation flow in peak hour because
you are basically looking only in terms of how this facility that you have constructed is able to
service the traffic that is going on it with the least congestion and least delay. That is the whole
idea as far as traffic engineering is concerned. But when you are talking about pavement
engineering, we are talking in terms of the saturation flow for the full 24 hour period. So that

means you want the truck to be moving one after the other in the 24 hour period.
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4. Traffic Growth
- -
Motorway
Through lanes 2300
Ramps 2000
Multilane road (two or more lanes in each direction, other than motorway)
posted speed 100 kmh  (—3
posted speed 90 kmh 2100
posted speed 80 kmh 2000
posted speed 70 kmh 1900
posted speed <70 kmh 1850
Two-lane, two-way (one lane in each direction) 1700
Signalised Intersections 1850

P
Average passenger car equivalent factor — Is it our PCU? |

e Austroads vehicle classes 10t0 11:  Eyy ciass 10,11 g)

e Austroads vehicle class 12: Eyvciassiz =5
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Now if you are looking at the traffic growth pattern, there is a passenger car per hour per
lane. These are all the capacity flow rates that are given here. If you are talking in terms of

through lanes, they are talking in terms of 2,300 cars per hour per lane.

Of course, this is passenger car and if it is a multi-lane road and if the posted speed is let us say
100 kilometers per hour, one is looking at 2,200 passenger cars per hour per lane. Now, the
interesting thing that you are going to use is the average passenger car equivalent what is given
here is something similar to our passenger car unit that we are familiar with. Now as far as the
Austroads vehicle classes 10 or 11 is concerned, this passenger car equivalent factor for the
heavy vehicle is of the order of 4. So now you need to understand really how we are linking the
saturation flow capacity with our traffic growth pattern that we are really looking at. So it is

going to be something like 4 or 5.
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4. Traffic Growth
howdy potieg O i
{
C - 24)(Cpc)(Nla>{s
(H(% (Eﬂy—l))
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Step 1: Compute the maximum daily volume of vehicles traveling
in the direction of the design lane (vehicles/day)

o = Maxmum darly volume of vehicles traveling in the dwection of the design kane
T (vehicles/day)

= maximum hourly volume of passenger cars per lane (see Table 7.5) (pchiane)

= number of traffic lanes in the drection of the design lane

r:”

_ mmmwammnmmummw(w\
74y PAD 87

£

Ewy = average number of passenger cars equivalent 1o a heavy vehicle (pcHV)

How do we use this information? The following formula tells you how to compute the

maximum daily volume of vehicles traveling in the direction of the design lane (Cyep)-

24 X Cpe X Nigpes

Cyen = 0
%HV
(1+Top) Eav =1

Cpc Is your maximum hourly passenger car per lane and Nj,yes is the total number of lane. So

Eqv Is the passenger car unit kind of a factor and %HYV is the percentage of the heavy vehicle.

You are basically trying to compute the maximum daily volume of the vehicles that are

traveling in the direction of the design lane.
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4. Traffic Growth
gt
>

%HV
HVmax = ( 100 )‘X\LDF}( 365X\Cpeh

Step 2: Compute the maximum annual volume of heavy vehicles in
the design lane (HV/year)

HVpaw = maximum annual volume of heavy vehicles in the design lane (HV/year)

o = maximum daly volume of vehicles traveling in the direction of the desig lane
s (vehicles/day)

average percentage of heavy vehicles in the direction of the design lane (Section

NHY = 744

PAD 88
_ lane distribution factor, proportion of heavy vehicies i the design fane (Section
= 743 |

The next step that we are going to do is to compute maximum annual volume of heavy vehicles

in the design lane (HVy,ax)-

%HV
100

HVjax = ( ) X LDF X 365 X Cyep

%HV is the average percentage of the heavy vehicle in the direction of the design lane, LDF is
lane distribution factor and C,.p, is maximum daily volume of vehicle traveling in the direction

of the design lane.

This gives you the maximum annual volume of heavy vehicle in the design lane. Many a time
you sit down and do the axle load computations and most of the time this axle load computations
that you do are based on the axle load. But where are these axles coming from? These axles are

coming from the volume count that you basically do. Now what is the connection between the



actual load carrying capacity or the geometric capacity of the road and the computations that you

are really doing? So these two things have to be related.

So how do we relate this? So let us now go back in this step. So what is that you really want?
You really want the maximum annual volume of heavy vehicle in the design lane. So that means
it is the percentage of the heavy vehicles that you are going to see in the design lane and then you
are going to multiply it with the maximum daily volume of the vehicles that are traveling in the
direction of the design lane. Now how do we compute this Cy.,? Cyep 1S based on the maximum
hourly volume of the passenger cars per lane. So you know that you know this is the typical data
that is given here.
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4. Traffic Growth
— T
Motorway
Through lanes 2300
Ramps 2000
Multilane road (two or more lanes in each direction, other than motorway)
posted speed 100 kmh  (—3
posted speed 90 kmh 2100
posted speed B0 kmh 2000
posted speed 70 kmh 1900
posted speed <70 kmh 1850
Two-lane, two-way (one lane in each direction) 1700
Signalised Intersections 18501

pam

Average passenger car ecﬁvalent factor — Is it our PCU? |

e Austroads vehicle classes 10t0 11:  Eyy.ciass 1011 @

e Austroads vehicle class 12: Epvciassiz =95
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2300 is what you can do here. Now if you take this 2300 and then use your heavy vehicle factor,
you might come back and say, you know what, this axle load computation that |1 have made
based on some growth factor that | have assumed might result in a flow condition which will be

more than the capacity of what the road can take. So when we do our axle load a computation,



this particular aspect is not emphasized and, this is where we are emphasizing it here as far as the
Austroad is concerned.
(Refer Slide Time: 25:06)

4. Traffic Growth
HVyear n = HVyear 1 X (1 + 0.01R)""1
8.06406 .

7.06406 Lanes =2, LDF=1.0
Maximum Cpc =2200

annual 6.0E+06
number of
heavy vehicles 5 o¢406
in design lane

4.0E+06

Lanes=1, LDF =1.0
Cpc =1700

Sg—
3.0E+06

2.06+06
1.0E+06

0.0E+00
0 5 10 15 20 25 30
Percentage heavy vehicles
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So some graphs are given here. What you see is maximum annual number of heavy vehicles in
the design lane versus percentage of the heavy vehicles. So you can see lane 3 and the

corresponding lane distribution factor.

So this is your cumulative percentage of the vehicles that you are getting. So C,,. corresponds to

a value of 2300. So it could be 2200, 1700, 2300. Using this, you can actually compute what is

the heavy vehicle in the design lane for the corresponding year.
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5 and 6. Cumulative Heavy Vehicle

Axle Groups
N DT N HVAG
))\
Location Nuvac
Rural roads
Urban roads 25

Nar = the cumulative heavy vehicle axie groups in the design lane over the design period
Nw = cumulative number of heavy vehicles (Section 7.4.5, Secton 7.4.6) PAD 90

Nuvac = average number of axle groups per heavy vehicle

The cumulative heavy vehicle axle group in the design lane over the design period (Npt) is

computed using the following formula.

Nptr = Nuv X Npvag

Nyv is cumulative number of heavy vehicles and Nyyag IS the average number of the axle
groups per vehicle. You should always collect the data. If you do not have the data, you could
use something like 2.8 or 2.5, which they are basically talking about. So these are the average
axle groups that we are looking at it. This is the average number of axle groups per heavy

vehicle.
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7 and 8: Cumulative Traffic Loading

What is traffic load distribution?

Proportions of all axle groupsAthat area
particular axle group type

For each axle group type, the proportion of axles
applied at each load magnitude
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Now comes the next part. What is the traffic load distribution? So what you are going to do is
you take the proportion of all axle groups that are a particular axle group type. So let us say you
have tridem separately, tandem separately, a single axle single tire or single axle dual tire. These
are all the proportions for each of these. And for each axle group, you need to construct your
statistical distribution. So the proportion of the axle that are applied at each load magnitude. So |

will show you one sample data and then it will become very clear to you now.
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7 and 8: Cumulative Traffic Loading

* For Australian M-E PDG:

— Consider design traffic in terms of ESA for rutting

and loss of surface shape

— Consider cumulative HVAG and TLD for fatigue
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So for Australian MEPDG, you will consider the design traffic in terms of equivalent standard
axle load for rutting and loss of surface shape. This is only done for the rutting. The heavy
vehicles and their associated repetitions i.e., the traffic load distributions are considered for

fatigue. But for computing the rutting related thing, you use the load equivalency factor.
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7 and 8: ESA Calculations

Axle group type

Single axle with dual tyres (SADT) 80
Tandem axle with dual tyres (TADT) 135
Triaxle with dual tyres (TRDT) 182
Quad-axle with dual tyres (QADT) 226

_ (L .
ESAU— L)_ l,oG-A wfv«t:o‘l

SL;

number of repetitions of a Standard Axle which causes the same amount of

ESAy = Gamage as a single passage of axle group type { with load L,

5L, = Standard Load for axie group type ¢ (from Table 7.7 and Table 7 8) PAD 93

Ly = J™ load magntude on the axle group type | |

Now | think it should be very clear how we are deviating. So how do you do the ESA

calculation? It is the same thing. So what is this ESA?

Lij\*
ESAIJ == S_L
1

ESA;; is number of repetitions of a standard axle which will cause the same amount of damage of
a single passage group of type i. So it could be a single axle with a dual tire, tandem axle with a
dual tire, etc., with the load Lj. So what is this j? j is the load magnitude and i is your load
group. So what is that you are using? You are using fourth power and this is the value that you
are going to use here. So whether it is going to be 80, 135, 182 and 226? Can you go back to IRC
37 and compare the values that are shown there with the values that are seen here?
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7 and 8: Fatigue b

o
\ A bl

v  SF[6918(0.856V, + L T
RF E9-36 )¢

T retitk g(hn.b wino FAH

Desired project reliability
50% 80% 85% 90% 95% 97.5%
1.0 24 3.0 39 6.0 9.0
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So what do we now do for the fatigue? There is an interesting distress equation that is given
here for the fatigue calculation.

_ SF[6918 (0.85V;, + 1.08)°
" RF E036p¢

RF is reliability factor, V}, is volume of binder, € is the micro strain and E is modulus value and

these are your calibration factors.
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7 and 8: Fatigue and Upper Limit

WMAPT £25°C 26-34°C 235°C
Design traffic loading limit (DESA) 4 x10° 2 x10° 108
— e,

ﬁ
N o s0 = DESAimit
DT limit (ESA/HVAG)
/l\. (/\JULP-—

Fodigis

ESA/HVAG = average number of Equivalent Standard Axles per Heavy Vehicle Axie Group|

_ cumulative number of Heavy Vehicle Axle Groups over design period (from
o Equation 35)

They also give you some kind of an upper limit for fatigue.

_ DESAjimit
NpTiimit = —Fga

(qvag)
Now, why as the temperature increases the fatigue design traffic loading limit which is called the
DESA is reduced is something that we can discuss only in an advanced course. There is
something to do with stress relaxation, healing and all those things that can happen and some of
them happen at different temperatures. At high temperatures, what can happen is, there could be
accumulated permanent deformation. And there are also a lot of interesting issues related to
creep and fatigue interaction. We would not get into all those details because immediately you
should be thinking, why is this temperature greater than 35°C and why is this teacher talking
about traffic loading limit at 35°C and above? Will we really have fatigue? Yes, you will have
fatigue. Nptiimic IS the cumulative number of heavy axle groups over the design period?

ESA/HVAG is the average number of equivalent axles per heavy axle group.
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Traffic and Australia — Check sample

calculations

Appendix | Example of Design Traffic Calculations

Design paramoters:

Design period 20 years

Annual Average Dally Traffic (AADT) 6350

Table 11 Project traffic load distribution

21791 01033
135274 102319 09558
18.0167 206747 12562
19.9923 17.9923 13315
257379 134201 45162
17.1140 82995 136576

88883 28

TR I K i

ehicles
o
{compound) ~ \/

Trafic project load distrbution Table | 1

0.0043
01057
02529
10424

94372

Now there are some sample calculations that are shown here. You can actually see 20 years is the
design period, AADT is 5350, direction factor is given, percentage of heavy vehicle is given,
lane distribution factor is given, 4% is the growth rate factor and this is the traffic load
distribution. In fact, this is what you are really talking about SA DT, TAS, TTA, DT, TRDT and
the axle load group is given here. So what | would request all of you is to go to this particular

appendix, try and see whether you can do the calculations. So in the next lecture what we will do

is to talk about materials. Thank you.




