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Example 3 — Piling

* Consider drilling for a cast in situ pile using a
winch for a bridge. One abutment rests on soft soil,
whereas other on soft rock.

— Number of piles per abutment — 20

— Length of each pile—15m

— Working time for the winch is 10 hours a day
— Normal productivity of a winch — 1.5m/hr

— Productivity soft rock —0.5m/hr

* Calculate the duration for piling of each abutment.

Now, | would like you to read this; it is an example in piling, and | would like you to work
this out. So, what we have here is a piling activity for a bridge. On one side you have soft soil
and the other side it is soft rock. In case, so now, this is yet another factor which can change
your production and productivity and the number of piles per abutment is 20, length of each
pile is 15 meters, the working time for the winch.... So, you can see here, it is a winch
operated system, that they keep dropping the, you know where you pull it, pull the winch and

then you drop the hammer, and you know grab out soil and then you start pouring the pile.

The normal productivity of a winch is 1.5 meters an hour is a progress you will make,
productivity in soft rock is so much. So, you can assume that this is the productivity of soft
soil. Straight forward, why do not you just do the calculation and let ((Refer Time: 01:20)).

So, if you have any questions, ask me.



(Refer Slide Time: 01:46)

So, what is our quantity?

Student: ((Refer Time: 01:51)).

So, I can take, so look at the productivity, it is given in...
Student: per hour

What per hour?

Student: Meter per hour.

Meter per hour means. ..

Student: Meter per hour or of pile length per hour.

So, it makes sense to put my quantities in what.

Student: Meters

Meters, which means it is...

Student: 20 into 15

That is it. After that on your soft soil, my productivity is...
Student: 1.5 meters per hour.
It is soft soil 1.5-meter per...
Student: day

Student: per hour



Normal productivity is 1.5 meters per hour. Where did you get the day from?
Student: 15 meters into hours

((Refer Time: 02:49)) Taking that is what, | am taking, okay there is a point here,1.5 meters

per hour which mean duration...

Student: 10 hours for one day

10 hours for one day, for soft rock...

Student: coming to be 50, 0.5 into 7, 57 and two days and 60 days.
Duration

Student: Duration is 1, 10 hours a day.

10 hours a day, 0.5 meters. So, you have a total of 300 meters.
Student: No, 300 minus 15 to pin out.

300 minus...

Student: 300 minus 15, because already we have...

20 piles on each side per hour length.

Student: 20

20, 20

Student: Piling for each of the abutment, so there will be two different times that will ((Refer
Time: 03:53)). So, the duration for this also is 10 hours a day.

No, no, the duration is for putting 300 meters of piling.
Student: Okay, so that is okay. The notation is same.
What is the conclusion?

Student: I mean below soft soil you written it is the same duration. So, | thought it was, both

the same.

Not duration, so here | am actually going 15 meters an hour or as we said, | mean 1.5, 15
meters per day. So, actually I should do 20 days.

Student: Duration is 20 days.

So, duration of this thing, so total is equal to 20 days. Here it is 65 meters, duration of...



Work duration 10 hours, activity duration, how much.
Student: 60 days

60 days. Now, in one case you have 20, the other case you have 60. So, based on some of our

earlier discussion, what would you do?.

Student: I will decrease the number of working hours.

Would you decrease the number of working hours?

Student: Actually I will decrease it for soft soil, and | will increase it for soft rock.

You can do that, but let say what | mean, let say from our project perspective | would like

both durations to be roughly the same.
Student: ((Refer Time: 05:29))

If I decrease, see the problem were decreased the working day duration is | am going to be
paying the person the same amount for that day.

Student: Now, productivity and orders.

I will finish this on 20 days and shift the equipment to the other side, and | have two crew
working. So, on 20 days these only finish one-third and | have two crew, they are working to
try to bring this enough, so these are some of the options you will have when you start doing
things.

(Refer Slide Time: 06:02)

t Example 3 — Solution

* Normal production for winch
1.5*%10= 15m/day

* For Abutment on soft soil (Normal Productivity)

Duration = Quantity/Production = No. Piles x Length / Production

=20*15/15

= 20days

So, let us go through this, you have a... We have, this is 15... You have 15 meters per day



and going in at 20 days as we calculated. If you look at it for the soft rock, we have factored,
we have taken the factored, and it comes in 60 days. So, here the other part look at is the way
we have said 20 number of piles, but we are looking at productivity as... So, we would, I
mean the term they would use it depending on piles diameter and length, it is dia into dia
length, but here we have just taking length assuming the dia because the diameters are

constant.

(Refer Slide Time: 06:57)

_ Example 3 — Working Time Factor &

* Factor for working time
Actual Working hours/Ideal Working hours
8.5/10=0.85

Actual Duration = Ideal Duration/Working time Factor

~For Abutment on soft soil
=20/0.85 ~ 24days

Now, we can again take this with the working time factor, and we take it again as an 8.5
instead of a 10 hour day and what was 20 now becomes, 24 days; what 16 now becomes 71
days. So, all these shows us that even something that is so simple can get a little more
twisted, it starts getting more and more complicated as we get variations and uncertainties

from different regions.



(Refer Slide Time: 07:34)

Productivity Independent Duration

* Certain activities in construction have fixed methods
and resource requirements

* These activities are standardized and their duration
are largely independent of productivity

Are there any questions on what we call right now parametric estimating? So, this is typically
what we did here productivity; quantity is parametric estimating, the most what do you think
numerically sound way to go about it and you understand the challenges behind it too. We
probably at least as far as the rest of this class goes we will not look at so much as the
factoring, we will mostly take duration as the value given and focus on doing other
calculations with that. But, remember the uncertainty of getting this duration itself is the big

question mark, which sometimes causes most of the disruption in a project schedule.

When you get back into a, now looking a duration; there are certain durations which are
independent of productivity. For example, a pile load test. It has to be done, it will take a
certain time independent of, you know what you do and how you do, or you know, what is
happening. The same thing is curing of concrete. | can change curing based on curing
compounds, but given a certain spec it will take it is time to cure. | mean, the accelerated
curing is possible, but again within that aspect, that is what I have to wait for. | cannot change

it on the site based on a certain; you know crew size or anything else.



(Refer Slide Time: 08:57)

Activity Duration Estimating

6.4.2 Tools & Techniques
—Expert Judgment (Heuristic) N

—Analogous Estimating (Data + Heuristic)
—Parametric estimating

—Three Point Estimate (Uncertainty)
—Reserve analysis (Buffer)

So, we are actually now coming back to the various techniques which we had shown earlier
for duration estimating. You can see we had expert judgment, analogous estimating,
parametric estimating, three point estimate and reserve analysis. Now, taking the first two,
you know expert judgment and analogous estimating, these are very much used in
construction, but the only problem is they do not have a real base in which people are using it

today.

It just comes out what we called c to the points estimate and it continuous like that. There are
more formal ways such as the Delphi technique, you know which you have a serious of
experts when you keep asking them a question, now the question to like converge on a
specific number. But, you know we have not used this into in the level which we need to yet,
but that is from the scientific perspective, but from the, here heuristic perspective it is used

significantly, and the main reason for this is as we discussed.



(Refer Slide Time: 10:01)

Expert - Heuristic Estimates

* Experience based technique, it is used when
exhaustive estimation based on detailed
mathematical formulas is impractical.
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So, you know | will not have factored productivity value, I will not have a number of crew, |
will not know what the number of crew available to me when | go on to a site visit. | will not
know actual productivity, | only know total quantity of work, how can I actually estimate
activity duration. So, all of the arithmetic we did will not be; we will not be able to do, and so
we have to result to the expert of heuristic; that is one, and sometimes it just does not make

sense to, you know calculate all these factors.

When there are experienced people, who can actually give you a fairly good reliable
estimation. 1 mean we did this kind of duration estimating last week in the earlier class, how
much time you need to study for a subject. So, if | take that as an example, what is... Their

standard estimate will give you a, based on what.

Student: heuristic expert

Absolutely heuristic expert, if wanted to make a parametric, what could I do.
Student: ((Refer Time: 11:12)) parametric type, the number of chapter.

Number, you will start breaking down and the number of chapters, each chapter start putting
times on it you know and then, factor in your lunch breaks, factor in this, factor in that, but
sometimes the effort of making that estimate is more than you know the number that comes
you. So, you will say | am just going to say half a day, and that is good enough. So, that is the
reason the experts estimates were used and it is very practical, and if it is used correctly, it is

something that is very valid.
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Uncertain Duration

* Probabilistic duration distribution is used to account
for the uncertainty in activity duration estimation.

* Here the duration of a particular activity is assumed
to be a random variable that follows a certain
distribution as shown in the figure below

When we, another fact we talked about uncertainty, you know duration three point estimate,
so this is a certainly more advance. We know there is a lot of duration, I mean all the
durations we talk about are come up with uncertainty, and we have to start using probabilistic
distributions, and we have options. We can, the simple option is a three point estimate, which
says again this is an expert judgment, but not giving a single value; that giving a three value
saying, you we can call it the lowest more likely highest are you know optimistic most likely

pessimistic.

So, you can have values like this, which are based on expert judgment or if you really have
data, you can go ahead and start plotting distributions of your duration and if you start
plotting distributions; obviously, you get capturing much more information than an average.
So, far we have talked about the only average productivity, average and everything is based
on average. Here we have a factored average, average for this kind of work in this height; that

is average on that, and that is how we are factoring it from on a basic.

Now, we start talking about more characterizing it in terms of uncertainties. So, we will see
both of this kind of duration distributions, one for PERT and one for Montecarlo, later in the
course. We will not discuss very much about you know the derivation of the distributional
things that we learn how to use it at that stage. So, if I go back to the techniques ((Refer
Time: 13:32)) you know we have actually covered all of these techniques very briefly; that is

expert judgment, analogous and three point estimate.

We have covered parametric estimate in you know more detail because it is what is structured



and probably easier to use it if those numbers are available. The reserve analysis is again like
| said a buffering technique, which is mostly based on expert judgment. So, | am not covering
that in detail, like | said there is very little material available on how one technically goes
about the reserve analysis.

(Refer Slide Time: 14:06)

Summary

* Methods to Estimate Activity Duration

* Examples on parametric methods &
factors which influence
production/productivity.

* Applicability of different methods

And to summarize, we have covered all of these methods. We talked about the duration; we
have talked about the way to estimate; we discussed in detail the parametric methods and the
applicability of different methods. If there are questions, | will take. So, this is an important
foundation to the whole planning issue, but a lot of times not given appropriate time and we
will just go with values, which then kind of squeeze the whole thing and sometimes people

actually work backward this.

We say this is the duration we want and without actually going into resources or anything, we
start plugging in the numbers which are expected without planning the resources or the
productivity and when they actually get on to the site and try to meet that duration which they
had assumed, they find they cannot, so very important estimate which drives the whole

project management. Any questions?

Thank you.



