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Lecture No. #19
Electrical Resistivity Method

(Refer Slide Time: 00:19)

Next is your, electrical resistivity method (( no audio 00:25 to 00:36)). So, basically
electrical resistivity method means, the material depends upon the particularly type of
electrical current, it passed and how much is your resistance of these soil from there, you

can find it out the change in strata.
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If 1 write type of soil, then resistivity ohm meter, then your sound rock, weathered rock,
gravel, sand, clay sand, saturated silt. It is greater than for sound rock five thousand ohm
meter. Weathered rock between one thousand five hundred to two thousand five hundred
ohm meter. Gravel is one thousand five hundred to four thousand five hundred meter
then ohm meter. Sand is five hundred to one thousand five hundred ohm meter. Clay

sand is two hundred to five hundred. Saturated clay two to one hundred.

Now, there are two types of electrical resistivity method. One is your electrical profiling
method, other is electrical sounding method (( no audio 02:58 to 03:08)).



(Refer Slide Time: 03:12)

Now, in case of electrical profiling method, what happen, if this is the ground surface ((
no audio 03:18 to 03:34)). Now, these are current electrodes, these are your electrodes

and this is equal distance say a a and a.

Then, outer will be connected with these meters, four electrodes driven in this method,
electrical profile method. Four electrodes driven inside the ground surface. Outer
electrodes are known as, these two outer electrodes; this is one and this is two. One, two
outer electrode, they are known as current electrodes, and inner two electrodes, this is
three and four known as potential electrodes. So, mean resistance of this soil, you can get
it by applying your DC current to the outer two electrodes. Then, what is the voltage
drop between two electrodes, inside electrodes measured (( no audio 05:47 to 05:59)).

So, the mean resistivity rho, you can measure by means of, two phi a v by I. I is equal to
current supplied, a is equal to spacing of electrode, v is equal to voltage drop. So, it can
go, that means how much depth of penetration it can go, the depth of penetration is equal
to your spacing of electrodes. That means, depth of penetration is equal to spacing
between these electrodes. It is used to locate sand and gravel deposits.

Now, electrical resistivity method means, by drop of voltage. That means, the method
one, electrical profile method. In the ground, there are four electrodes install or penetrate
inside the ground. Out of four electrodes, out of two electrodes as worked as a current

electrodes. That means, apply by means of DC current, current has been applied both one



and two electrodes, and how much voltage drop in three and four it has been measured,
voltage drop in three and four or potential drop.

From there electrical resistivity of these soil can be measured, two phiav by I. I is equal
to current supplied, how much current supplied one and two, and a is yours spacing of
electrodes, that is you are a, v is equal to voltage drop, you can measure from here
voltage drop, you can measure here, how much current supplied, voltage drop in between
these three and four. Based on that, you can find it out resistivity. Ones you get the
resistivity, what is the value of resistivity look at, then you can say, how much is your
means, what is that soil? Is it a sand, it is a rock, it is a gravel, or it may be clay, or may
be saturated silt.

The limitation is, that means, this spacing of the electrodes, what is the spacing you are
going to take, up to that depth. That means, suppose the spacing is a, up to that depth,
that means a. These particularly, these voltage dropped you can measure. Beyond that,
you cannot measure and used to locate sand and gravel deposits.

Now, come to second part, that is your electrical sounding method. The limitation for
this electrical profile method is, you can go up to depth, that is equal to spacing of these
electrodes. You cannot go beyond that depth, or you cannot measure electrical resistivity
beyond that depth.

(Refer Slide Time: 09:54)




Now, part b, that is your electrical sounding method (( no audio 09:58 to 10:09)). In
electrical sounding method, look second is your electrical sounding method. In this
method, there is a fixed location. This location has been fixed, not like electric profile
method where you can varied. These location is fixed, with respect to this location.
Suppose case one, this one varying a one, a one, a one, this is varying. That means, case
two you can vary, a two. Case three, you can vary, a three. With this, with respect to

fixed location, you can vary the spacing of the electrodes.

(Refer Slide Time: 10:56)

These are a one, a two, or a three. These all are spacing of electrodes. Spacing between
the electrodes, you can vary the spacing between the electrodes. So that, you can reach,

up to the depth of exploration.
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Suppose, this is the range, where the depth of exploration has to taken up to ten meter
from the ground surface, zero to ten meter depth of exploration has to be carried out.

Suppose, in zero meter to ten meter, you are going to carrying out, sub soil exploration.

(Refer Slide Time: 11:45)
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Let us say, every two meter interval. For two meter interval, then you said, from the
fixed location. So, a one should be two meter. Then similarly, next four meter, a two
should be four meter. Because in electrical resistivity, the resistance you can measure up

to a distance, that is equal to spacing between these electrodes. So, a one is two meter.



Second case, a two is equal to four meter. Similarly, third case if you want to measure
electrical resistivity or may be ground response sub soil exploration at ten meter depth,
by means of electrical resistivity. In that case, this spacing should be ten meter. So that,

exploration you can do it below ten meter up to the ground surface.

(Refer Slide Time: 12:38)

Now, there are limitations, also in this methods means, particularly if there is wet soil, or
irregular soil profile, you may not get the electrical resistivity, whatever you are getting,

you may not get accurate data.

So, despite of this limitation, sometimes electrical resistivity has been used many places
also to find it out, resistance of the soil. Based on the resistance of the soil, you can say

that, this is either sand gravel or clay sand or saturated silt.
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INTRODUCTION

~ Developed by Merchetti
~ Insitu penetration

+ Expansion test
~ Simple, easy to operate

~ Best suited for sands,
silts, clays and organic
soils

~ Not used in hard rocks

Next is your dilatometer test, means dilatometer test has been developed by merchetti. It
is basically insitu penetration as well as expansion test, it is simple and easy to operate.

So, best suited for sands silt clay and organics soils, it has not been used for hard rock.

(Refer Slide Time: 13:59)

OBJECTIVES OF THE TEST

~ Coefficient of lateral earth pressure, k,
~ Over Consolidation ratio
~ Coefficient of consolidation, c,

~ Undrained shear strength, c,
~ Coefficient of permeability, k;,
~ Unit weight of soll, y

~ Equilibrium pore pressure, u,

Now, what you are suppose to get from this test. Coefficient of lateral earth pressure, this
coefficient of insitu conditions. I mean in insitu condition coefficient of lateral earth

pressure k zero. Then over consolidation ratio, coefficient of consolidation ¢ h, undrained



shear strength ¢ u and coefficient of permeability k h, unit weight of soil as well as pore

water pressure.

(Refer Slide Time: 14:26)

DEVELOPMENTS

~ Introduced by Merchetti in 1975
~ Modified by Campanella and Robertson
~ Standard flat dilatometer modified at UNH
~ Seismic dilatometer
developed in Italy

Now, it has been initially introduced by merchetti in nineteen seventy five. Then

modified by Robertson, it is a standard flat dilatometer.

(Refer Slide Time: 14:39)

INSTURMENTATION
Consists of
Blade with membrane
Control Unit
Pneumatic electric cable

Pressure source
Electric ground cable.

Layout of DMT test

Details of DMT Blade

And if you look at this part, you can say, if you look at here, the layout of thisD M T, it
consists of a blade, this part is your blade. Now come back to this instrumentation, it

consists of blade with a member, this is the blade, generally with a member. Then control



unit, this is your control unit outside, and pneumatic electric cable, this is your pneumatic
electric cable. Then pressure source, electric ground cable.

(Refer Slide Time: 15:18)
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Now, how it works. Now this, if you come back to earlier p p t, how it works?

(Refer Slide Time: 15:27)

INSTURMENTATION
Consists of
Blade with membrane
Control Unit ’
Pneumatic electric cable

Pressure source
Electric ground cable.

Details of DMT Blade

It is a blade. If you look at here, this center part is here, it is a blade. With this blade
action, how it has been done in the field.
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It is connected by means of a stainless steel member, inside there is a spring and
plexiglass cylinder also there, and plastic insulating seeds are also there. By means of
gas, ones it enters. So, it will try to expand outside. The moment it expand outside, so
soil will give resistance. So, this resistance or the sigma three, you can get it, how much

this spring. Spring will be compressed, from there we can get it.

(Refer Slide Time: 16:16)

MEMBRANE CALIBRATION

~ To determine AA, AB.

~ AA - external pressure to be applied to the
membrane, in free air, to collapse it
against its seating (i.e. A-position).

~ AB - internal pressure which, in free air,
lifts the membrane centre 1.1 mm from its
seating (i.e. B-position).

»AA=5to 30 kPa

~AB =51to 80 kPa

And there are two parameters required to find it out. One is your, how much external

pressure applied to the membrane. Then is your internal pressure, which in free air lifts



the membrane center one point one m m from its seating position. Generally, delta A and
delta B, five to thirty k P a. Delta A and delta B, five to eighty k P a has been taken.

(Refer Slide Time: 16:42)

PROCEDURE

~ The micrometer flow valve closed and toggle
vent valve opened

~ The blade pushed vertically down to the test
depth

~ The toggle vent valve closed and slowly the
micrometer flow valve opened

~ When the signal stops reading A taken
~When the signal reactivates reading B taken

~ The slow vent valve opened and reading C
taken

As | said earlier, the procedure is like this.

(Refer Slide Time: 16:47)
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The moment by means of gas, it will try to expand. Ones it expand, what will happen,
here the soil is there. With this soil resistance, then this spring will be either expand or

may be contract. Based on the spring resistance, you can find it out sigma three.
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Symbol Description | DMT Reduction Formulae

Corrected First P,=1.05(A-Z,+
Readlng AA)-0.05(B- ZM - ZM= Gauge reading
AB) when vented to atm.

Corrected
Second Reading |P1=B-Zu-AB

MaterialIndex |lo=(P:1-Po}/ u, = pre-insertion pore
(Po -Ug) pressure

Horizontal Ko = (Pg -Up) / o'V, = pre-insertion
stress index o'v, |overburden pressure

Dilatometer Ep=34.7 (p;- Po)
Modul p——

Coeff. Earth Ko.omr =
pressure insitu Kg 047 0 6
<1.2

lidati ens ok
consolidation
=ik (0.5 Kp)' 5

So, these are all dilatometer test reduction formula for different P zero and P one. How to

find it out, K D horizontal stress index, E D dilatometer modulus, K zero coefficient of
earth pressure in insitu, this is our requirement. Then over consolidation ratio also, this is

also our requirement.

(Refer Slide Time: 17:34)

Description | DMT Reduction Formulae

Undrained Cupmr= forly<1.2
Shear Strength | 0.220"v,(0.5Ky)"25

Friction Angle | ® ., oy =28° +14.6° |forl,>1.8
log Ky - 2.1° log? K

Coefficient Chomta=7 cm?/ ty,, thex fromA-log t

of consolidation DMT-A decay
curve

Coefficient Ky =Cp, Yo I M, (M=K, /
Dermeahili Mopr)

From chart

Description

Equilibrium In free-draining
Pore Pressure soils

Then, this is your coefficient of permeability, unit weight of the soil required, also in free
draining soils, equilibrium pore pressure, you can measure it. It has great advantage

,many parameters you can get it.
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OBJECTIVES OF THE TEST

~ Coefficient of lateral earth pressure, k,
» Over Consolidation ratio
~ Coefficient of consolidation, ¢,

~ Undrained shear strength, ¢,

~ Coefficient of permgability, k;,
~ Unit weight of soi@

~ Equilibrium pore pressure,

Like I say, you can find it out, k value. Then also, you can find it out, permeability,
coefficient of lateral earth pressure k zero, over consolidation ratio, coefficient of
consolidation, undrained shear strength, permeability, unit weight of soil gamma,
equilibrium pore pressure u zero. Many things you can find it out from this test, it has

advantage also, as compare to other insitu test.

(Refer Slide Time: 18:16)

P PN el i a
10 100 1000 10000
Time (min)

DMT-Adecay curve




(Refer Slide Time: 18:20)

Soil description and estimated y/yw
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Now, that is another, it is plotted with dilatometer index E D versus the material index |
D, task for estimating type and weight of soil. If you see this, there are range A, B, C and
D types of soils. From this range, you can find it out, if you know E D and material index

you can find it out, what kind of soil, where is the range, you can easily find it out.

(Refer Slide Time: 18:50)

APPLICATIONS TO ENGINEERING
PROBLEMS
~ Settlement of shallow foundations
S=% (Ac/Mpyr)*Az
~ Settlement in sand

~ Settlement in clay
~ Detecting slip surface in OC clay slopes
~Monitoring densification / stress increase

ing soil decomposition
Liquefaction

Application to engineering problem, settlement of shallow foundation, you can also get
settlement in sand, settlement in clay, then detecting slip surface in slopes, and also as



well as, as you are measuring pore water pressure. You can also determine liquefaction

as well.

(Refer Slide Time: 19:12)

CONCLUSION

~ Inexpensive quick estimates of a number of
parameters

»DMT are expressed in terms of the three

index parameters, k, in situ k,, E
~ Used ir{I clays, silts, sana EEE g:;g soft rocks)
~ Not use ard soils through which the

blade cannot penetrate.
e et

It is a quick estimate, it is a quick test, sometimes you say, it is an quick test. D M T
generally, dilatometer test expressed in terms of three parameters. That is, k D, insitu k
zero and E D. Used in clay, silt, sand, even also soft rock. However, it cannot be used for
hard soil through which blade cannot penetrate. Because, you have to penetrate that

blade for hard soil, it is very difficult to penetrate that blade.

(Refer Slide Time: 19:54)

STANDARD PENETRATION

TEST




Now other test, as | said, also | have explained earlier, if you remember well. That is
your, standard penetration test by black board I draw this diagram.

(Refer Slide Time: 20:05)

Contd....

« Testds made by dropping a free-falling hammgg weighing

f%"yikg})mo the drill rods from a height o and the
number of blows required to penetrate h;l 30¢m 1s recorded
as the N value. [\ — cmee

You can see this schematic diagram of the standard penetration test, if you look at here.
Now, this is your hammer, then it drops height of seventy five. This is sixty five in
indian condition, it is used as per a h t mit is sixty three point five, and height of fall is
seventy six, but some other standard it is, sometimes seventy five, sometimes it is sixty

five also.

So, this is schematically it has been shown, this is your tripod, by means of pulley,
manually, you can do it, pull it. So that, you can raise certain height and it can be drop at
a height of say, seventy five centimeter. So, penetration obtained for last thirty

centimeter is recorded as n value.



(Refer Slide Time: 20:58)

INSTRUMENTATION

So, this is your split spoon sampler details. | have already explain.

(Refer Slide Time: 21:07)

HAMMER SYSTEM

= Comprise of the hammer, the mechanism that lifts and drops the hammer,
(the anvil, stem and anvil or drive-head) and the operator

= actual energy depends on the skill of the operator, smoothness of cathead
and on the number of times the rope is originally wrapped around the pulley

Now, if you see this, how many corrections required.
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FATORS .-\FFE(‘T[NC@
VALUE

Hammer type J
Hammer release mcchnnism“

Sample tube

Length and type of drill rods
Frequency of hamme fbows)
Bore hole diameter

Drill bit tvpe and

configuration
&

CORRECTIONS

+ For soil condition

Overburden correction
Dilatency correction

Correction for hammer
system

Ng = Np.ny.ny.ngnyng.ng

energy correction factor

2 = rod length comrection factor

liner correction factor

borehole diameter correction  factor

5 = anvil correction factor
6 = blow count frequency correction factor

What are the factors affecting N-value in field. What type of hammer used, it depends

upon the hammer type. Also, how the hammer release, it is manually or may be

mechanically operated. What is the sample tube used, length and type of drill rods,

frequency of hammer bows. Then, bore hole diameter, drill pit type and configurations.

Then, frequency of hammer blows. Sorry, this is wrong. this will be blows.

Corrections for soil conditions- As | said earlier, there are two corrections. Overburden

correction as well as dilatency correction.

(Refer Slide Time: 22:11)

FATORS A FFE(‘TIN(@
VALUE

Hammer type /
Hammer release mcchmusm“
Sample tube

Length and tvpe of drill rods
Frequency of hamme fbows)
Bore hole diameter

Drill bit tvpe and
configuration

CORRECTIONS

» For soil condition

Overburden correction
Dilatency correction

Correction for hammer
system

e 0
correction factor '

urection  factor
n

6 = blow count frequency correction factor

=



Then, correction for hammer, it is N sixty if | say, it will be N f. N fis your S P T after
corrected. Then N fis your S P T in the field, not after corrected. n one, n two, n three, n
four, n five and n six. n one is your energy correction factor, n two is your rod length
correction factor, n three is your linear correction factor, n four is your borehole diameter
correction factor, n five is your anvil correction factor and n six is your blow count
frequency correction factor. These are the required corrections. You have to apply, ones
you take n sixty, then it is your field value of penetration blow with these corrections, it

required means, you have to apply.

(Refer Slide Time: 23:06)

CORRELATIONS

2 =32 +0.288P,
Sand (normally consolidated)
= Es=300(N+6) Silts. sandy silt and clavey silt

« qu=kN Where the value of k is site dependent

Then correlations, it has been also explained also earlier. For sand, normally
consolidated sand, you can find it out E s soil, five hundred into N plus fifteen. For sand

silty, silt and clay, you can find it out, E s equal to three hundred in to N plus six.

These are the designed charts, after this pit (( )) nineteen second seventy-four. With
respect to N, and D by B ratio, from there you can find it out your bearing capacity. That
means, suppose said D by B is equal to one. So, with this point five, depth is bearing
pressure, you can find it out. Suppose N, you are getting, suppose how much is your N,
based on the N, you can find it out, what is your bearing pressure. These are the chart,

indirectly you can get bearing capacity of foundation, based on also N value.
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UNIT SKIN FRICTION FROM SPT

Unit skin friction can be obtained by rotating the SPT split-barre] sampler after it is driveninto the ground
up to the standard penetration depth. Skin finction is then calculated from the recorded maximum torque
which is required to rotate the split barrel sampler Yorpes

-~ :-—-r‘/r::.m
e D

L

Where. | =measured maximum torque.

d= outside diameter of split-barrel sampler

L= length of penetration

Now, another important part, |1 have not said. Can | measure unit skin friction from S P
T? Yes.

(Refer Slide Time: 24:25)

UNIT SKIN FRICTION FROM SPT

Unit skin friction can be obtained by rotating the SPT split-barre] sampler after it is driven into the ground

up to the standard penetration depth. Skin friction is then calculated from the recgpded maximum torque
which is required to rotate the split barrel sampler
€ -

Now, it is the latest development means, unit friction can be obtained by rotating SP T,
split-barrel sampler, split spoon sampler here. This is your, you can say, this is your
sampler by rotating. Ones you penetrate, ones after taking the S P T. Suppose, at this
height or this distance, you are measuring the value of N. After measuring the S P T,

after conducting the standard penetration test.



Then, you can rotate the S P T sampler, this is your S P T sampler remain inside. So that,

you can get skin friction means, how much torque it can take, by means of rotation.

Based on that, you can find it out, skin friction f s is equal to two T phi L d square. T is
your measured torque, you can measure torque outside, you can find it out, how much
torque it can take, d is your outside diameter of split barrel sampler, L is equal to length
of penetration.

Now, whether this is possible or not unit skin friction can be carried out or not from

standard penetration test.

(Refer Slide Time: 25:45)

CASE STUDY f

+ The tests were performed at 12 sites across the U.
evaluate the unit skin friction measurements obtained
with SPT-7.

= A simple linear correlation between the measured /s
from the SPT-T and the SPT N, value is provided

.! 5

So, basically it has been, there are case studies means, test were performed at twelve
sites across in U.S. united states to evaluate the skin friction measurement obtained, with
S P T and T. Based on that skin friction measurement, a simple linear correlation
between the measured skin friction and the S P T-T is provided. So, this has been given
by shawn A T L nineteen ninety eight, they propose correlation between the measured f s
fromSPT-TandSP T N.
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limitations

+ SPT is subjected to many errors which affect \/
the design

« SPT value is not appropriate for determining \/
allowable bearing pressure of fine grained
cohesive soils

Reliability of the test for obtaining different
dynamic properties of soil like seismic
velocity must be checked
Testing should be accomplished in several
borings in varying soil

+ Energy measurements should be done on a
periodic basis and that the effect of the wear
and tear on the equipment is being
considered.

Limitations, also | said, S P T subjected to many errors, which affect the design. There
are many errors, S P T value is not appropriate for determining, allowable bearing

pressure of fine grain cohesive soil.

Limitation two, then reliability of the test for obtaining different dynamic properties of
soil like seismic velocity must be checked. How reliable, it should checked this datas,

testing should be accomplished in several boring in varying soil.

(Refer Slide Time: 27:19)

limitations

SPT is subjected to many errors which affect \/
the design

SPT value is not appropriate for determining \/
allowable bearing pressure of fine grained
cohesive soils

Reliability of the test for obtaining different
dynamic properties of soil like seismic

velocity must be checked

Testing should be accomplished in several
borings in varying soil

Energy measurements should be done on a
periodic basis and that the effect of the wear
and tear on the equipment is being

considered.




Before arriving, value of n, you have to do lot of test in several boring and energy
measurement, check the energy measurement, because in this energy measurements,
corrections also required. Despite, several limitations, S P T is standard penetration test
is most popular to get n from there, you can get phi, from there indirectly you can get

also your bearing capacity of footing.

(Refer Slide Time: 27:43)

PLATE LOAD TEST

BALL AND SOCKET LOADED
AARANGEMENT—_ PLATFORM

HEAD ROOM FOR
PERSON TO SIT
J‘C'ﬂ AND OBSERVE
AL GAUGE

e
DlAL GAUGE [ ,
DIAL GAUGE e

FIXTURE :

AS REQUIRED
|

N_piT, STRUTTED
IF MECESSARY

o

=

*LOADING SYSTEMS \Jy
I.Gravity loading system ’
2 reaction loading svstem

3 truss system

TEST PLATE O
BLOCK

*Bearing plates of certain size
*Hydraulic jack. datum beam. ball and socket jomt

Now, if you look at the next part, as | said earlier, plate load test. The figure, now | am
showing this figure, if you look at here, | have already explain in this lecture classes also.

Look at the pit, here it is the pit has been made.

Then, once the pit has been made, plate is placed here, this is your plate. Then, with this
plate, a reaction frame. You see, is your reaction beam, reaction frame has been placed.

Over the reaction beam, a load platform has been made and also load apply.

What will happen, by means of hydraulic jack, whatever | applied the pressure to the
hydraulics jack, it will try to uplift the reaction beam. If proper loading platform has been
made with loading systems, so it will not allow to push this reaction frame from outside,
rather each action has equal and opposite reaction from there, what will happen, ones it
applied these reaction here, it will take it, then it will plate will settle with your opposite

action.



Then, at this particularly in this plate, as | say, two dial gauges has been provided or
placed, at the opposite of this plate. Here dial gauge one, here dial gauge two. So, this is
just, 1 want to show it, how diagramically, how in figure it is clear. So, that you can

visualize, what is this plate load test mean.

(Refer Slid Time: 29:37)

PROCEDURE

#Selection of site

=A Test plate, square or circular in shape, is
used.

=The plate is placed at foundation level and is
Subjected to incremental loading

=Settlement at each increment of the loading
Is measured.

=A load vs. settlement curve is plotted

*The bearing capacity and settlement of
foundation is found out

Now, look at this figure, in real field, there is loading platform, a pit has been made from
here to here, pit has been made, and this is the loading platform, and this plate load test

has been carried out the photograph, | put it directly.

(Refer Slide Time: 29:56)

APPLICATIONS

In the figure shown below are load vs. settlement curves on various soils.

ULTHATE BEARING
3 .» A Cavacite
LOAD W hg/m = 10 P

N

Loy cogave 1A LOOSE TO MEDILM
(L W;Ii o COMES JMLESS SOU

|_~{C) PARTIALLY-COMESIVE
o soi

(0} CENSE COWESOM.ESS
o

!
H

figure

In curve (B) and (D) soils failure is well defined. But in the case of

curves
In curve(A) and (C) where Yield point is not well defined.

-




Then, this has been also discussed, what type of curve you are going to get, for cohesive
soil, for medium soil figure, for this tense soil, what type of, you are going to get.

(Refer Slide Time: 30:07)

®=In such cases load-settlement curves drawn on logarithmic scale.

sThis plot gives two straight lines, the intersection of which gives
the bearing value.

If I plot, now come back to here.

(Refer Slide Time: 30:15)

APPLICATIONS

In the figure shown below are load vs. settlement curves on vanious soils.
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In curve (B) and (D) soils failure is well defined. But in the case of

curves

In curve(A) and (C) where Yield point is not well defined.

If you look the load versus settlement diagram or this, if this kind of curves are there,

where you can get failure load easily.



(Refer Slide Time:

In that case, if | draw in log log plot, definitely there will be a illustrate, you get it
directly. The curve in log log plot, it will go in this way, you will get one yield point or
may be a point, where the failure load is observed, you can get directly. So sometimes, it
is said, in this approximate yield stress, beyond this it is called elastic settlement, from
here to here, it is called elastic settlement. Beyond means, before this yield stress, it is

elastic settlement. Beyond yield stress, this is called plastic yield settlement.

(Refer Slide Time:
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*In such cases load-settlement curves drawn on logarithmic scale.

=This plot gives two straight lines, the intersection of which gives
the bearing value.

31:23)

*By using plate load test To determine the settlement of a soil.
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*Also To find out the influence factor.
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*The load settlemenlcurveauate the modulus of subgrade reaction
0



Now, as | said, using plate load test, you can find it out, settlement of soil, or also you
can get influence factor. Another one is your, load settlement curve used to evaluate
modulus of sub grade reaction means, k value you can find it out, p by y. From this, you

can find it out, modulus of sub grade reaction.
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DEMERITS OF PLATE LOAD TEST

*The depth of soil affected by plate load test is much lesser than the depth of
the soil affected by the foundation

*The results of the test indicate only about the immediate settlement in case of

cohesive soils.

*The relation between bearng capacity and width of plate is linear which is
not the actual case in case of foundation where it is nonlinear.

“ffect of size of plate on bearing capacity of soils in cohesionless soils

e
® The effect of capillanty on the results of plate load test

What are the limitations, this part | am not discussed. What are the limitations in plate
load test, the limitation is depth of soil affected by plate load, much lesser than depth of
soil affected by foundation. If I say, this is my plate. So, depth only affected by very

small area, and this is my footing. That means, it is affected by much larger area.

Then results of the test indicate only about immediate settlement, relation between
bearing capacity and with a plate is linear, which is not the actual case, in case of

foundation, where it is nonlinear.

Effect of size of plate on bearing capacity of soil in cohesionless soil, this is called scale

effect. Then effect of capillarity on the result of plate load test. These are all limitations.
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ADVANCEMENTS IN PLATE LOAD
TEST
Screw Plate Load Test
*The test was primarily developed to

overcome the difficulties associated with

plate load test
*This test is suitable fc w
dense sand .

*The strument consist of single flight
earth auger which 1s mserted to the
required depth and the loading i1s done

lhrnugii hvdraulic jack.

*The results of this test is similar to that
of plate load test.

*This test gives the economical
determination of sequence of settlement
with depth.

That is, another test it is called screw plate load test. This test was primarily developed to
overcome the difficulties, associated with this plate load test. The test is suitable for
loose to medium dense sand. The instrument consist of single flight earth auger which is
inserted to the required depth, and the loading is done through hydraulic jack, you can

see it here.

The results of this test is similar to that of plate load test. The test gives economical

determination of settlement with depth.
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INSTRUMENTATION

HOLE FOR PASSING OF SHAFT OF SCREW PLATE




Look at here, screw plate, a plate it is screwed, it is put in a shaft, so it has been posed.
Then the plate load test has been done, by means of the procedure, earlier procedure for
regular plate load test, same procedure has been applied. Here the settlement observed is

more accurate.
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MODIFIED BEARING PLATE
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The plate is specifically designed to measure subgrade deflection md\.'lv\:ud\.'nl of iﬂh
plate xlcﬂm.'l}na

This plate is specifically designed to measure sub grade deflection independent of total
plate deflection. Look the difference, it is specially designed to measure the sub grade

deflection which is independent of total plate deflection.
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=This test stimulatef traffic cos
sLoads are applicdgn cvelic manner ie. loading and reloading

=It establishes the progression of accumulated  deflection due to both clastic and
|‘crnmnum d-:l]i‘“

*The load cycle curves gives the bearing value of any particular deflection.

*Determunation of deflection modulus and bearing value for particular deflection




Then, next question is, with this plate load test, will it be possible to conduct a cyclic
plate load test? Yes. Generally, cyclic plate load test is required to simulate traffic
condition by repetitive loading. Load are applied in cyclic manner, loading and

reloading. That means, first set of load whatever you applied in plate load test.

In next step, instead of applying, second increment of load, you can reloadimg. Then
again you apply your, after reloading, you apply your second increment of load, it
establishes the progression of accumulated deflection due to both elastic and permanent
deflection. The load cycle curves gives the bearing value of any particular deflection, and
determination of deflection of modulus and bearing value for particular deflection, you
can find it out.

Why this cyclic plate load test is required, if somebody will ask? It basically to simulate

the traffic condition by repetitive loading.
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TYPICAL LOAD SETTLEMENT CURVE
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So, second step is, loads are applied in cyclic manner. That means, suppose in plate load
test initially you applied, first load is ten kg per ¢ m square, second is your twenty, third
is your thirty, then forty. If you apply like this, ten, twenty, thirty, forty kilo newton per
centimeter square or k g per ¢ m square.

If you apply, what generally happen in general plate load test. First we apply ten, then we

wait, the rate of settlement. Then again, we increase the second increment twenty, then



we walit, till the settlement become is equal to zero point zero one m m per hour. Then
apply third, fourth increment like this, but in cyclic plate load test you first apply ten.
Wait, till your settlement two become constant or less settlement occur. Then after that,
you immediately unload. Unload means ten kilo newton, you immediately take out. Ones

you take it out, the next step you apply, twenty kilo newton, again unloading. Then you
proceed in this way.



