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Excavation & Boreholes

Sounding Tests

Geophysical Survey




1) To establish the general nature of the
strata below at site |
2) To obtain samplesfor |aboratory testing

3) To allow insituteststo be carried out
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STAGES OF SOIL INVESTIGATION

Stage 1: Preliminary S.I.

aimsto achieve the following objectives:

- To obtain general subsoil profile for estimation of earthwork

- Preliminary or confirmation of layout and formation level

- Preliminary soil parameters and water level/table

- For conceptual designs and preliminary cost and time estimates

Stage 2: Detailed S.I.

usually carry out after optimum layout has been selected and confirmed.
aimsto achieve the following objectives:

- Plan for critical areas of concern

- Refine subsoil profile

- Obtain necessary soil parameters for detailed design of foundations

- At areas with difficult ground conditions (e.g. very soft soils, etc.)

-Major fill or cut areasthat are more critical

- Locations with structures (e.g. retaining walls, areas with large loadings, etc.)
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MECHANICALAUGER

The augerisheld vertically and
Isdriven/into the ground by e e s el
rotating itshandle by applying

leverage. The augerispressed CTE—
down during the processof
rotation. At every 30 cm of
depth penetrated, the augeris
taken out and the samplesof
ithe/soilsare collected

\;- parately forexamination.

Thismethod can be
) : .
c\u nveniently used for soll

penetration up to 15 m depth.
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PERCUSSION BORING

IsSmethod consists of
oreaking up of the sub-strata
0y repeated blowsfrom a bit
Or chisel. The material thus
oulverized isconverted into
slurry b’y pouring water in the

|

pore/At intervalsthe slurry is

! led out of the hole and

.‘,= forexamination. This
‘, thod can be adopted in

SO and rockshaving
boulders.
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Wash boring consists of
smultaneousdriling and
jetting action. A hole isbored
threugh a casing by using a
drilling bit.

Jetting action isaccomplished
by pumping water downward
\ ough the drilling bit to soften
I

e soil. Samplestaken using
,\’ wash boring method are
sturbed samples.

WASH BORING
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ROTARY DRILLING

otary drill g Isused to form a
eep obgervation borehole orfor
obtaining representative samples
of rockwhich could not be
recovered using cable
percussion. The driling method
Involvesa powered rotary
cutting head on the end ofa
snaft, which isdriven into the
ground asit rotates. The system

‘.\ guireslubrication such as

| aterto make the drilling pit
syto rotating into the ground

a ] keep it cool.




ROTARY DRILLING

OBJECTIVES

“+To determine the sub-surface profile,

“*To obtain SPT Nvalue

“*To obtain the soil & rock samples disturbed, undisturbed samples & rock coring

Advantages Disadvantages

Requires capital expenditurein |

drilled equipment.
formations
boulders.
below the water-table maintenance.
40 meters
y
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Information In Deep Boring Log
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Project
dient
Consultant

Reduced Level (Existing Ground
Level)

Borehole Number
Sheet Number
Chainage
Coordinate
Logged by
Drilled by
Sarting Date
Fnish Date
Weather
Type Of Drill
Soil Description
Ground Water Level (GW.L)
Graphic Log
Job No

20
21
22

23
24
25
26
27
28
29
30
31

R &

Depth
Number of Sample
(SPT Test), Blows/cm

Vane Shear Test (VS),
Undisturbed/Remoulded

Rock, %QD/YTCR
Remarks

RQD(% Calculation
Legend

Undisturbed Sample (UD)
Disturbed Sample (D)
Mazier Sample (MS)

Core Sample (O

Standard Penetration Test (N)
Pressuremeter Test (PMT)
Recovery Ratio (R/r)
Sgnature (Certified by)
SPT plot



IMPORTANT ELEMENTS IN DEEP

BORING
No. Hement No. Hement
1 gfgﬂﬁgdé\e,\e/ﬁl (Existing 8 | Recovery Ratio (R/r)
2 | Borehole Number 9 | Rock, QDA CR
3 | Weather 10 | Undisturbed Sample (UD)
4 | Number of Sample 11 | Disturbed Sample (D)
5 | Soil Description 12 | Mazier Sample (MS)
6 | Ground Water Level (GW.L) 13 | Core Sample (O
7 | Depth 14 | Sandard Penetration Test (N)

L -



EXAMPLE OF BOREHOLE LOG
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SPT GRAPH OF BORELOG
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Graphic Log Description
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Uncorrected Borehole Log Corrected Borehole Log
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Standard Penetration Test (SPT)

“*To determine the SPT N value

“*To provide information on the geotechnical
engineering properties of soil.

“*To provide an indication of the relative density of
granular deposits, such as sands and gravels

**The test procedureisdescribed in the British
Standard




Maximum depth of
penetration is450mm

The blowswill be counted on
every /5mm until it reach
450mm or 50 blows

The blowsrepresent
hardness of soill.




VIDEO OF SPT WORK




STANDARD PENETRATION TEST

Advantages Disadvantages

Relatively quick and simple  -The SPT does not typically

to perform provide continuous data
Provides arepresentative (e.g. 5ft. Iintervals),
soil sample therefore important data
Provides useful index of such as weak seams may
l relative strength and be missed
compressibility of the soil. - Limited applicability to
| -Able to penetrate dense gravels, cobbles boulders
layers, gravel, and fill - Samplesthat are obtained
fromthe SPT are
disturbed



FACTOR AFFECTING ‘N’ VALUE

ERRORS CONCEQUENCE
Inadequate cleaning of borehole (X) N, sludge trapped 1n sampler
Casing driven bottom of the borehole (M N insand & (¥) N in clay
Damage tip of sampling spoons (MHN
Loose jomts on connecting rods (HN
Not using guide rod {T) N, eccentric blows
Water level in borehole below ground water | (J)N especially sand at bottom of
level borehole. piping effect

Note : Where N = SPT'N” values, (V)= Giving misleading lower value.
H) = Giving misleading higher value. (X) = Wrong Results




STANDARD PENETRATION TEST

CALCULATION

1) The number of hammer blowsiscounted.

2) The number required to drive the sampler three successive 150mm incrementsis
recorded.

3) Thefirst increment (0-150mm) isnot included in the N value asit is assumed that
the top of the test area has been disturbed by the drilling process.

4) The SPTNisthe number of blowsrequired to achieve penetration from 150- |
450mm.
‘ o SAMPLE
I i i m 63.5-kg (140 Ib.) E SAMPLE | No. Field Test
L Anvil v 0 " Hammer dropping | = No. JiCls)75|75| 75| 75| 75|75 REMARKS
nvi v i“ J 0,76 m [3{]"} mmmm| mmom|mm | omn | om
I brinRod |
Pl 3|33 |4|3]|alw =4
Split-Barrel Rir = Ni
Drive sampler
SPT
Resistance 4
{"'Vﬂl”ﬂ} Is Panetratian (mm) i) s | [t | ra 75 [ M-value
7 total number of | [y counts v | 3 | s | 7| 7|9 28
Seating Spoon150 mm (6") blows to drive L : |I I ,
Second Increment 150 mm (67) M sampler the 2n¢ \ }
Third Increment 150 mm (6") & and 3 150 mm :
NHI-FHWA increments Seating Test
Drive Drive




WHAT IS THE SPT “N” VALUE??

. DESCRIPTION OF SOIL / ROCEK o SANPLE

 DEPTH CONSISTENCY, COLOUR ;E_ SAMPLE | No. Field Test

| {meter) EELATIVE DENSITY, CRAIN E_: No. (Cls) 75 | 75| 75 | 75 | 75 | 75 EEMARKS
| SIZE, TEXTURE ETC. i) mm|mm| mm|mm|mm|mnm

| 3.00- |Btiff, dark vellowish brown, fine sandy CLAY | ----- P3./D2 1 2 3 2 2 3N = I_

| 3.45m |with traces of fine angular gravel. (fill material) |o..... Er = llr31".‘=":-




SPT CORRELATION

Z
I

50 X 300 mm
Penetration Length

Example Calculation Q ‘

5-10-30- 20/30cm
- J \ v Y,
Seating Test
drive drive

N = (30 + 20)
(75 + 30)

"

SPT- x 300 = 143




SPT CORRELATION
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SAMPLING

...
y ®

v ! v
4 . . ™
Disturbed N ([ Undisturbed \( _
Coring
- Split Spoon -Thin Wall
-Mazier
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DISTURBED SAMPLE

Disturbed sample istaken when the SPT is carried out.

I

'he sample is used for testing, such as Particle Sze
Distribution, Atterberg Limit, Density Test.

SPT isknown as Standard Penetration Test. The value of
SPT show the hardness of the soil. SPT reading start
form O 50 blows (very soft hard).

These value isobtained from the blows produced by a
hammer pounding arod to penetrate the soil layer.

The maximum depth of penetration is 450mm.

The termination of SPTiswhen it reached maximum
depth 450mm or 50 blows.




Hm:u

Dlsturbed Sample

s Rec: 4sem

]

450mm Flit Sooon

. td

The ST s taken using split spoon.
The length of split spoon in 450mm.

Inner diameter (35mm), outer
diameter (50mm)

The sample inside split spoon known
as disturbed sample.




DISTURBED SAMPLE VIDEO




UNDISTURBED SAMPLE

Undisturbed sample istaken based on
engineer/site officer instruction. Usually it is
taken when the hardness of soil is changing
from one level to another level.

Type of test for undisturbed sample is
One-Dimensional Test
Consolidated Undrained Test
Unconsolidated Undrained Test.



UNDISTURBED SAMPLE

There are 2types of sampling method for
Undisturbed sample :-

Thin-Wall Tube
Mazier

Thin-Wall Tube

Undisturbed sample istaken using stainless steel casing.
There are 2types of casing, U2(Imeter length) and
U3(500cm).

These casing will be push inside the drilling hole using
hydraulic or pounded with hammer to obtain a sample.

After that, the sample will be sealed to prevent changes of
4 soil properties.

e e



THIN-WALL TUB

The tube will be pushed i T e T

down to obtain the

.n;.:r' i .
These sideswill be sealed to
. prevent loss of moisture content

_




UNDISTURBED SAMPLE

Mazier
Thistechnology takes large diameter (101mm) core samplesin 1,2m
length pieces.

1) Using triple wall core barrel permitsremoval of the
sample asit istaken from the ground, guaranteed
the 'in situ condition of the core. Thatswhy these
samplesin addition good for large diameter I
geotechical laboratory tests beyond geological
purposes.

i1) The third, inner tube made of plastic and
continuously cover the sample.

ii1) The Wire Line system allows that only the core
barrel (second and third tubes) have pulled out to
- the surface after 1,2 m core drilling, while the outer
tube (the first) works as a casing.

_ W



EXAMPLE OF MAZIER




CORING

Coring iIsdone when SPT encounter the
rock layer.

Length of coring is 15m. The technique is
different from disturbed and undisturbed |
sample. It use adifferent casing.

l The casing have itsown bit to drill the
| rock.

FHom the obtained result, the quality of
the rock can be determine, which is also

¢ known as RQD. -



L 4

~ Impregnated Core Bit

SUE: NMLC SER:FR

Peman Uttra.nard Materal nougin 3

=

of riﬁg Sample

Coring Sample




ROCK QUALITY DESIGN (RQD)

EXAMPLE CALCULATION

RQE _ (Esum of llEHII) % 1["]%

Etﬂt Core run
Esum of 100 = Sum of length of core sticks longer than 100 mm measured along the center line of the core

* O A

<10 cm core loss

. 1

Li Ln
L >

'Et.ut core run — lotal length of core run

RQD = (L1+L2+...+Ln)/L x100%

e




ROCK QUALITY DESIGN (RQD)
CLASSIFICATION TABLE

FHom the RQD index the rock mass can be classified as follows:

<25% very poor
l 25-50% poor
l 50-75% fair
75-90% good
90-100% excellent

_ .



TOTAL CORE RECOVERY (TCR)
CALCULATION

-~

TCR = (ES““‘ i F“‘m) % 100% |

'Etut COre run
A pieces = —Um of length of core pleces

Et-n-t core run — lotal length of core run




Trythis




ANSWers

RQ.D — ('Esum of 1'[[#) v ].Dﬂ%

Emt COTre Tun
Esum of 100 = =um of length of core sticks longer than 100 mm measured along the center line of the core

liot core run = Total length of core run

— RQD = 28+40+15+10 x 100 |
150

=93 x 100
150

=62%, Rock mass quality = fair




JKR PROBE/ MACKINTOSH PROBE

l J
4 N\

SOUNDING
TESTS

\,
\ J
- -




OBJECTIVES OF JKR/MACKINTOSH

PROBE

¢ Obtaining rough characteristics of surface conditions
** Preliminary tool to locate weak spots

¢ Can be used to determine the thickness of unsuitable
material to be removed and also for preliminary
design of embankments.

*+ Record no. of blowg/ft. then correlate to established
=, Chart to determine bearing capacity of soil.

== % To check the consistency of the subsoil



JKR Probe

Hammer 5Kg
28cm
Rod 1.2m

Gone




| WHAT ARE THE DIHHERENT
BEF\NEEN JR PROBE

AND MACKINTOSH
PROBE??




JKR PROBE VS MACKINTOSH PROBE

For practical application :
** Results of JKR Probe and Mackintosh Probe can be taken as equivalent.

**JKR Probe created as equivalent to Mackintosh Probe as Mackintosh Probe is
patented in the early days.

Table compares the JKR and M ackintosh Probes

TYPE OF CONE DIAMETER OF (WEIGHT OF HEIGHT OF
PENETROMETER| ANGLE [DIAMETER (mm) ROD (mm) |HAMMER(Kg) | FALL (cm)
JKR 60° 25 12 5 28
M ACKINTOSH 30° 25 13 4.5 30
o [ (S .
/{f A _—_? \ ; - ]
D | . 5 |
A o ; J

J

(a) J.K.R. PROBE (b) MACKINTOSH PROBE




Termination criteria

¢ Blows/ 300mm (maximum 400 blows/
300mm)

“* Recommended depth, 15 meters

Precautionary measures
= “*Hee fall and consistent drop height

— “»Components and apparatus properly washed
and olled




Common Errors of JKR Probe /
Mackintosh Probe

¢ Drop height less than 300mm resulting higher
Blow counts

*» Exerting force onto the hammer resulting in Lower *
blow count

*» Penetration depth not marked correctly
8 “*Wrong counting
= « Driving bent rod giving more blow counts



Limitations of JKR Probe/
Mackintosh Probe

**Unable to penetrate hard layers and problems may
arise when these hard layers are underlain by
softer layers

**Unable to penetrate deeply into medium strength .
material and gravelly ground

*+* Not suitable to used in stony ground - pointer and
rodswould damaged

“+ Probing at great depth in the soft soil -wall may
collapse; side friction on the rod is measured
together with the resistance - results misleading

=~
—



Example of JKR Probe Form
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TABLE AND GRAPH CORELATION BETWEEN JKR

PROBE & BEARING CAPACITY

BEARING CAPACITY AGAINST JKR PROBES

JKR PROBA VS KEUPAYAAN GALAS

JKR -
Probes

Soil Bearing Pressure

(Blows/Ft) TSF(Tons/Ft%) PSF(Lbs/Ft2) KPA(KkN/mM?)

o 0.004 9.9886 0.a8

2 0.048 106.973 5.12

4 0.093 207.888 9.95

6 0.139 311.807 14.93

8 0.187 a17.922 20.01

10 0.235 525.539 25.16

12 0.283 634.069 30.36

14 0.332 743.028 35.58

16 0.380 852.031 40.80

18 0.429 960.786 46.00
20 0.477 1069.091 51.19
2> 0.525 1176.832 56.35
24 0.573 1283.974 61.48
26 0.621 1390.559 66.58 o~
28 0.668 1496.704 71.66 §
30 0.715 1602.592 76.73 <
32 0.763 1708.471 81.80 @
34 o.810 1814.647 86.89 3
36 o.858 1921 ._4a84 92.00 L}
38 0.906 2029.393 97.17 g
a0 0.955 2138.835 102.41 £
az 1.005 2250.311 107.74 =
a4 1.056 2364.360 113.21 S
as 1.108 2481.555 118.82 ¥
as 1.162 2602.498 124 .61

50 1.218 2727.814 130.61 5

52 1.276 2858.150 136.85

5a 1.337 2994.168 143.36

56 1.400 3136.543 150.18

58 1.467 3285.954 157.33

60 1.537 3443.097 164.86

62 1.611 3608.022 172.75

64 1.689 3783.235 181.14

66 1.771 3967.594 189.97

68 1.858 4162.349 199.29

70 1.950 4368.431 209.16

T2 : 2.047 a4585.551 219.56

74 2.150 4815.788 230.58

76 2.258 5057591 242 16

78 2372 5313.373 254 40 351 A0 A B B0 SR ET S0
80 2.492 5582 . 706 267 .30 JKR PROBA
82 2.619 5866 514 280.89

84 2.752 6164 475 295.16

86 2.892 6477.512 310.14

88 3.038 6805.588 325.85

90 3.192 7149 506 342.32

o2 S 7508.599 359.51

o4 3.519 7882 .531 377.42

o6 3.693 8272.589 396.09

o8 3.874 8678.480 415.53

100 4.062 9099.426 435.68




CORELATION BETWEEN JKR PROBE

AND SPT N VALUE

DF CHIN FUNG KEE
0.091(M) + 1.8




SEISMIC REFRACTION SURVEY

GEOPHYS CAL
SURVEY







INTRODUCTION

Seismic waves are waves of energy that  through the earth, for example
asaresult of an earthquake, explosion or some other process that
Impacted ground.

Wavesthat travel into the ground were reflected and refracted back to
surface and in use for living adaptation.

- T & —

A Adaptation usage of

Exploration of = seismic
archaeological %,

Eh

\
Exploration minerals ’
(g0|d1 Copper, metal’ Y A \r:.., :

oil, etc)
\ ol Groundwater Geological &

o
Environmental
-

exploration Engineering research



Three type of seismic wave that travel into ground

1. Direct Wave
2. Reflected Wave _gq .-
3. Refracted Wave RO

M e S—— 15 0 v

Seismic
source
11/
B A —.ﬂur WEYE e
, j—t—~1—Direct wave—
‘Surface wave i W

SFFIIFEIFELEIES

...........

mwﬁ fsrf Lm i ; '

aicrefraction study, refraction
waves areto-be use for interpretation.

» Seismic refraction provide clear
differentiation of rock and soil boundary




Waves that generated into ground

1 ACTIVE
Wavesthat generated by source (Sedge Hammer, explosive, etc)
2. PASSVE

Waves that generated from surrounding environment

Active (A) and Passive {P) Surface Waves
Propagating In-line (i) and Off-line (o)

LInekzraprenand
1 Niily Tosre:d
— Refraction

--- Reflectan ar Diffraction

‘ Active [A) Surface YWaves (Hammer Gensratad)
B FPassive (P) Surface Waves (Traffic, Culural Activities, stc.) — Direct Waves

: Body (B) Waves
— Air Waves




[’

Seismic study consist of :

-

Survey
To determine and mark location of source and receiver

Source
Generate to released/produced energy(wave)
Examples: Hammer, vibroseis, explosive (dynamite)

Geophones
Detect seismic wave

Seismograph
Record and measure motions of the ground, including
seismic wave.



[’

Seismic Refraction Survey Method usually

used in Geotechnical purposes
A seismicline consist of aseries of 24 geophoneswith 12
on either side of geophones channel.

The geophones are laid down about 5m length to each
othersunder sub-surface.

Shotswill be performed about 7times using
sledgehammer which are divided into far shotsfor 2
times, end shotsfor 2times ,intermediate shotsfor to 2
timesand 1for middle shot.

Each of geophones will received signal/seismic wave that

produced by sledgehammer(shot) and itsrecorded in the
seismograph.



Layout of Geophones and

Seismograph

—a | 4 T =
VvV Shot point :
Seismograf
¢ Geophone
_ﬁ &_

20 meter
1 oS l4| 5 6 7
\Vi ? \/ V Y, ¥ \V

Far Shot G1 Intermediate Middle Intermediate G24 Far Shot
End Shot Shot Shot Shot End Shot

Fig. 3: Layout of geophones and shot points along a seismic spread
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Example of interpreted data
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Example of interpreted data

Seismic refraction survey di cerun runtuh di Taman Supreme,
Kuala Lumpur ==

Line 3 seismic tomogram

215
210 Bouldery area

Fig, 1. Silo

205 Boulder ? 1
200

195

190, BH 2
185 (Oﬂ'set 3.5 m}

180

Elevation (m)

LEGEND

0 5 10

Horizontal distance (m) graphicpanic.com
I ——TTa— —



Seismic Survey performed at site




What kind of equipment used in a
seismic survey?
| 4R

# 1 % ¥ l.-":':t'
Wi
Seismograf

Sledgehammer



Table. Seismic Compressional Wave Velocities
(after Bonner and Schock, 1981) Velocity in m/s

Material

Sand

Sandy-gravel

Clay

Alluvium

Soil

Weathered bedrock
Granite

Bagalt

Sandstone
Limestone
Metamorphic rocks
Andesite

Shale

Quartzite

Unsaturated

200-1000
400-600
700-1200
400-900
320-450
300-900
4200-5500
5500-6200
2500-5100
3300-6200
3000-6500
5000
3700-5000
3000-5400

Water-saturated

900-2000

900-1600
1100-2500
1000-2000
1000-1800
1200-1800
5000-6500

3000-5500

5300




ADVANTAGES

=Yg ,
Can detect both lateral and depth variations
In a physically relevant parameter.

Can produce detail images of structural
features present in the subsurface.

Can be useto delineate stratigraphic and
~ depositional features.
~



DISADVANTAGES

Amount of data collected in asurvey can rapidly
become overwhelming.

Data s expensive to acquire and the logistics of data
acquisition are more intense than other geophysical
methods.

Datareduction and processing can be time
consuming, require sophisticated computer
hardware, and demand considerable expertise.

Direct detection of common contaminants present
at levels commonly seen in hazardouswaste spillsis
not possible.

Alow density layer underneath a high density layer
could interferethe velocity value detected in a
seismograph.

/7



RESISTIVITY SURVEY
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RESISTIVITY
SURVEY




INTRODUCTION

The purpose of resistivity survey IS to
determine the resistance rate underneath
the earth surface.

The soll resistivity is related to numerous
geological parameter such as amount of
liguid and mineral content, porosity and
degree of water saturation in the rock.

This survey have been used for many
decades In hydrogeological, soll
Investigation and mining as well.



RESISTIVITY CONCEPT

i
|

The measurement of the resistance /rate of
subsurface Is using the Wenner concept.

Basically, this concept is using 4 electrodes at
the same time to get resistivity value.

The measurement of resistance are normally
made by allowing the current flow through
subsurface. The flowing current is then being
measured. Hom the current and voltage
value, resistivity can calculated.



RESISTIVITY CONCEPT

Current electrode

Fig. b wenner Schl!’mberger confn!uration
- Hectric Qurrent
]

Hectrodes



RESISTIVITY CONCEPT

Where V =Voltan (V)
| =CQurrent (A)
R=Resistance (Ohm)



1The electr
2.Each of e
~ other and

PROCEDURE
ode embedded aboutﬂgm N scgil.
ectrodeislocated 5 meter each
connected through cable to the

selector.

he selector Is connected to

resistivity meter.
3. The selector act as controller to these four

electrode

known asCLP1 P2, 2

4.Current will flow from Clto C2.

5.The funct

lon of electrode P1& P2isto determine

the resistance produce by the soll




2D RESISTIVITY SURVEY LAYOUT

Multicore cable  Ejactrode [ ]<— Resigivity Meter
l l Ground Level : Selecior
::_:TII_TIIIIFII:’TTTIIIIIIIlllllillllllllllo
{ 2% 4681

8 9 10 11 12 13 14 1516 17 18 19 20 21 22 23 24 25 26 %7 38 29 30 31 32 33 34 35 36
[

10 cm embedded in 5 meter between each
soil other.




CONCEPT OF RESISTIVITY

- i ‘
| ot

Resistance isinversely with current

The lower resistance value, the higher amount of
current flow through it.

Water isabad conductor, but, the underground
water isthe best electrical conductor.

Thisis because the underground water contain
dissolved minerals.

These mineral make underground water the best
conductor.

The lower reading of resistance show that the arealis
saturated.

Meanwhile, a higher reading of resistance meansthe
layer isdry and hard.




EXAMPLE OF RESISTIVITY RESULT

g

Hakisan cerun di Lot 280, Tanah Lapang JTS & KPB, DBKL, Jalan Bilis, Bangsar

Line R1 resistivity tomogram

Fractured zona 64.0

- T Fracturad zona?

- - ) g -

I

. O ) O O . . H soil
: 200 800 2000 3200 4500 .

a

-
Fecisiny




2-0 Resistivity tomogram
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PLEOFBD RESSTIVITY



cation of resistivity survey lines and boreholes




OTOS OF RESISTIVITY SURVEY WORKS
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ography, resistivity lines and groundwater occurrencesin
study area
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D resistivity distribution at depth 1 meter from

ground surface
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D resistivity distribution at depth 3 meter from

ground surface

Groundwater seepage area
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D resistivity distribution at depth 4 meter from
ground surface
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D resistivity distribution at depth 6 meter from
ground surface
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D resistivity distribution at depth 10 meter from
ground surface
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Apparatus For Resnstiwty Survey

Resistivity Meter




ADVANTAGES OF RESISTIVITY

Non-destructive mappingtechnique

The greatest advantage is it doesn't disturbs the
structure nor the function of the soll.

y Temporal monitoring

This approach is advance for monitoring the physical
changesin soil water distribution.
Data acquisition facilities

The Improvement of computer controlled multi
electrodes arrays has led to an important development
of electrical imaging.

Large sensitivity of the measurement

The sensitivity of the electrical resistivity measurement
Is spread over a wide range depending on the soil
physical properties.



RESISTIVITY OF ROCKS, SOILS &

MINERALS

Resistivity In ohr.m

10" 10" 16" 16” 10 w0 o1 04 10 10 10 o0 0t 100 40 107 a0® 10
Whet Cry

1]

Granite
Diiarite
Andesite
Basalt
‘ Gabbro
Hornfels g g
Schists
Marble
Cuarizite
Slate

Conglomerates =

Sandstone
Ehale
Limestone
Dialarmite

Marls

Clay

Alluvium

0Of Sands

Fresh Grounchwater
Sea Water |

85% Pyrrhotite 1
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Iron
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WORK SEQUENCE OF ROTARY
DRILLING WORK

Setting up the
borehole equipment
at the prescribed
location

Sart drilling up to
1m or 1.5m interval
using

Repeat the whole
process for the next
intervals

Change the drill bit
with the split spoon
=> take ST
disturbed sample




WHY WE HAVE TO PERFORM SI?

7 ONE BOREHOLE EVERY THREE > OMNE BOREHOLE PER DAY....
DAYS..COMPLETE 5I REPORT COMPLETE SI REPORT....
IN THREE MONTHS Ill ONE MONTH Il

COMPLETE SI REPORT THREE DAYS.........
3 MNOT EVEN NECESSARY TO VISIT
THE SITE Il




