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1.  INTRODUCTION:

This report deals with Geo-technical investigation at the site for
construction of various buil'dings in the proposed campus of the All India Institute of
Medical Science (AlIMS) a Gorakhpur, Uttar Pradesh. The work of conducting the
detailed Geotechnical Investigation has been awarded to us wide work order No.
HSCC/D&E/AIIMS/Gorakhpur/Soil-Survey/2016/08 on  dated 21-11-2016 which
Includes investigation in field, laboratory testing of bulk samples collected from the
site and submission of the test report from the office of M/s. HSCC (India} Limited,
NOIDA, Uttar Pradesh.

The scope of work for Geotechnical investigation to be carried
out with the locations has been planned by the client. Purpose of the investigation is
to determine the nature and properties of soil strata in the bore holes and
representing them through log sections showing the levels, nature and properties of
various strata to a sufficient depth below the level suitable for foundation, proneness
of site to artesian conditions, seismic disturbance and other engineering properties of
soil.

This report includes the detail of Methodology of investigation, collection of
samples, field and laboratory test resuft including their interpretation/ analysis,
recommendations on the properties of soils required for design of foundation and
suggesting suitable type of foundation and safe allowable bearing capacity for safe

and strong foundation.
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2. SCOPE OF WORK:

For the proposed construction of buildings, it is required to

determine the safe allowable bearing capacity together with necessary engineering

characteristics of underlying soil strata. Since the safe bearing capacity of soils must

be evaluated on the considerations covering shear failure and permissible settlement

of sub-soil strata as per 1S: 6403-1981, IS: 1904-1978 and IS: 8009 (part-1)-1976

hence the scope of work is as follows:

2.1

2.2

2.3

2.4

2.5

2.6

ol

2.8

2.9

2.10

Boring six numbers of boreholes of 150 mm diameter within the proposed area
of construction.

Conducting the Standard Penetration Test (SPT) at every 1.50 metre interval
or at change of strata in all the boreholes.

Collecting disturbed soil samples at every 1.50 metre interval or at change of
strata from the boreholes.

Collecting undisturbed soil samples from the boreholes at 3.00 metre interval
or change of strata.

Collecting water samples from the bore holes and testing them for harmful
salts.

Excavating trial pits and conducting field density tests at varying depth.
Conducting ground water investigation by geophysics equipments

Collecting Ground water samples from the bore wells in the nearby area and
testing them for potability.

Conducting Plate Load Test at defined location.

Conducting Dynamic Cone Penetration Test at defined location
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2.12

2.13

2.14

2.15

Conducting Static Cone Penetration Tests at defined location.

Conducting electrical resistivity test at defined location.

Transporting all the disturbed and undisturbed soil samples collected during
the field investigation to our soil mechanics laboratory in Delhi.

Conducting the laboratory test on all the soil samples collected during field
investigation for determination of their engineering characteristics.
Compilation of field and laboratory test results, working out the safe allowable
bearing capacity and preparing the report including detailed recommendations

and necessary precautions.

3.  GEOLOGICAL INFORMATION OF THE REGION:

3.1.

Geography:
Gorakhpur city, (26° 41" to 26° 50' North latitude and 83°20 to

83°27' East longitude) is situated in the Terai belt of Eastern Uttar Pradesh,
India. Due to pleasant climate, it was considered a mini hill station by British.
In term of population growth, it is at present the second largest city, after
Varanasi, in Eastern Uttar Pradesh. Geographically the city is situaied on the
left bank of river Rapti at the confluence of the river Rapti and Rohin. After the
1970s with the establishment of various institutions and organization and other
infrastructural developments, major changes have taken place in every
sectors. It is a major center of socic-economic commercial, cultural and
administrative activities of north eastern U.P. To the north-east of the city a
large lake named Ramgarh Tal lies and on the east lies a forest tract of

kushmi. City is 815 km. north-west from Kolkata, 272 km. north-east from
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3.2

3.3.

Allahabad, 232 km north from Varanasi, 262 km east from Lucknow. The
roads radiate from the city to Nautanwa and Sonauli, Maharajganj and
Thuthibari (both up to Indo- Nepal border) Kasia (Kushinagar), Gopalganj to
Assam in the south-east, to Deoria Siwan- Chapra- Kolkatta; Barhalganj —
Allahabad/Varanasi in the south and Lucknow, Kanpur, Delhi in the west. The
city is well connected by road and railway from the major cities of the country
where as Delhi is connected with air routes. Delhi-Kanpur-Gorakhpur- Barauni-
Guwabhati/ Kolkatta main line of northern, north east, central north east, and
north east frontier railway traverse the city from east to west with Domingarh—
Goraknpur- Gorakhpur cantt. Two branch lines run north ward to Nautanwa
and Gonda while other one broad gauge runs north Bihar. The total area of the
city is 136.85 km?.
Climate:
The climate in Gorakhpur is referred to as a local steppe climate.
There is not much rainfall in Gorakhpur all year long. The temperature here
averages 24.9 °C. Precipitation here averages 396 mm.
Demographics:
According to the 2011 census, Gorakhpur district has
a population of 4,436,275, roughly equal toc the nation of Croatia or the US
state of Kentucky. This gives it a ranking of 40th in India (out of a total
of 640). The district has a population density of 1,336 inhabitants per square

kilometre (3,460/sq mi). Its population growth rate over the decade 2001—
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2011 was 17.69%. Gorakhpur has a sex ratio of 944 females for every 1000

males, and a literacy rate of 85.97%.

3.4. Topography:
The topography of the city is largely plain with a marginal

gradient/ slope from narth to south. The slope decreases from the middle of
the city to both east and westwards. The height of the city ranges from 72
meters in south and south west to 95 meters in North above the mean sea
level. In the north newly developed part of the city has elevation more than 85
metre and decreases toward south. The least elevation is in the southern part
of the city which is along the Ramgarh Tal and Hobert embankment and NH
28. Most of the area of northern parts has the elevation between 80 to 85 mts.
There are numerous water bodies within the city and the biggest Ramgarh tal
is situated in the south eastern part of the city. The elsvation is much irregular
and gradients are also very uneven. But there are three north-south elongated
low lying lands which are deeper having the height less than 80 mts. It seems
that these are the older beds of Rapti in west, Gorghoia Nala in east and other
channel between them. The areas along river Rohin and Gordhoianala have
the height between 75 to 80 mts. The height from eastern bank of Ramgarh
Tal to extreme east, up to city boundary, is continuously increasing. The
southern part of the city has comparatively lesser height which ranges
between 75 to 80 mits. It is lowest part of the city. The Ramgarh Tal and its

water covered area has the height around 70 mts. Thus, the southern part
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from Ramgarh Tal to west ward is a low-lying area where height increases
from east to west.

Hence according to the height, the city can be divided in two
paris- first- northern half part of the city which has more than 79 meters height
while second -half southern part has the elevation between 74 to 79 mts.,
except higher paiches of area of civil lines and Dharmshal bazar around
railway station. The area along Gordhoian nala to Ramgarh Tal and extreme

southern pari between river Rapti to Ramgarh Tal has lowest elevation

3.5. Seismicity:

In the earthquake zonal map of India the district fies in zone 1V
liabie to severe damage by earthquakes. Although no major earthquake
occurred close to it, the tract being not far from the Great Himalayan Boundary
fault, experiences the effects of moderate to great earthquake occurring there.
The seismic intensity may not exceed VIl on the Modified Mercalli scale 1931.
The forests are generally found in the northern portion of the district, though in
the past they extended as far as to the south of Gorakhpur and along the Rapti

in south-eastern part of the district.

3.6. Geology:

The geology of the district exposes nothing beyond Ordinary River
borne alluvium which is not old. The mineral products are few and
unimportant. The minerals of commercial value are the nodular limestone

conglomerate known as kankar, brick and saltpetre. The last occurs principally
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in the south and south-east and is manufactured in a crude state in
considerable quantities most of it being exporied to markets of Bihar. In the
Bansgaon tahsil kankar is most abundant and quarries are seen at many
places. It is also extracted from some places in Mahrajganj tahsil. Lime is
obtained by burning kankar. Brick clay is abundant everywhere and bricks are
made all over the district. The scil in the district is light sandy or dense clay of
yellowish brown colour. The sand found in the rivers is medium to coarse

grained, greyish white to brownish in colour and is suitable for construction

purposes.

4.  FIELD INVESTIGATION:

The field investigation work at this site was carried
out from February 20", 2017 to February 24" 2017. The following investigation waork
was carried out:

41.  Six numbers of boreholes of diameter 150 mm were made within the
proposed layout of the building. The boreholes were progressed using power
winch driven percussion drilling machines.

Gasing was used to keep the borehole stable. The records of achieved depth
of bore holes have been given in Para No. 6 (Water Table) and locations of

boreholes have been reported in “BOREHOLES LOCATION PLAN” in

Appendix A.

4.2.  Standard Penetration Tests were conducted at 1.50 metre as per the

procedure in IS 2131-1981 in all the bore holes. For conducting the test, the

Branch office: 131, Patparganj Industrial Area,Delhi- 110 092 Phone: 011- 43519098 Page 7 of 114
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bottom of the borehole was properly cleaned and spiit spoon sampler was
properly seated in position in the borehole. The split spoon sampler resting on
the bottom of borehole was aliowed fo sink under its own weight; then the
sampler was allowed to penetrate 15 cm with the blows of the hammer 63.50
kg weight falling free through 75cm, thereafter the split spoon sampler was
further driven by another 15 cm. For the 3rd and final drive, the sampler was
further allowed to penetrate 15 cm. The number of blows required to affect

each 15 cm of penetration was recorded. The first 15 cm of drive is

considered to be seating drive.

[ 0lin ]
| 2.5mm) Open Shoe Tube Head Rollpin
%. | / \ g/
el 77 A T SANNNNNNNRNNNSN, NSO NSNS =ea a7 p s v p g y ) 77
,1._.\ ;-‘ ’/ “\\ . o ;?’/TIM"&
| L35im | L3 S8 imo i & _
Z_ T (49mm) {38.Imm) {5imm) i
T e I\w«;\\\ NN s fwj/%f/ﬂ;
v i
(650237 3
- Bal Ven
fwlis B
€23 1 0 mm) {437 16 782 m)

Structure of SPT Sampler

The total blows of penetration for the second and third 15 ¢cm of penetration is
termed the penetration resistance N. The N values are indicative of the

compactness/ relative density of cohesion less soils and consistency of

cohesive soils.

In case the blows count of SPT in soil (including the number of blows of
seating) exceeds 100, the corresponding penetration was recorded and this

particular test at that depth stopped. If the total penetration is more than the
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seating penetration of 15 cm, then breakup of biows count for 15 cm seating
penetration and for remaining portion of penetration is aiso given.
SPT ‘N values are correlated with relative of non-cohesive stratum as per BS:

5930 (1999) - for sandy strata and with consistency of cohesive stratum.

CORRELATION FOR CORRELATION FOR
CLAY/PLASTIC SILT SAND/NON-PLASTIC SILT
Consistency | Penetration | Relative Penetration Value
of clays Value Density of

sand

[ Very Soft Oto2Blows | Veryloose 0to 4 Blows

Soft 3 to 4 Blows Loose | 5to 10 Blows

Medium Stiff | 5to 8 Blows Medium 1110 30 Blows |

Stiff | 9to 16 Blows Dense 31 to 50 Blows i
i Very Stiff I' 17 to 32 Blows Very Dense il Above 50

Hard Above 32

In this method, the sampler acts as a probe and the driving energy is supplied
by the fall of the drop weight. The values of ‘N’ depend on the compactness or
relative density of the materiel. In hard formations, the testing is discontinued
it ‘N’ value is found to be more than 100. It is termed as refusal.

‘N value depends upon degree of saturation and over burden pressure of the
formation. Silty fine sand and fine sand below the water table develop pore
water pressure depending on the in-situ void ratio which in turn affects the
effective stress. This change in effective stress influences the ‘N’ value

considerably.
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Terzaghi and peck have recommended a correction for ‘N’ values in case of
saturated silty and fine sand when the ‘N’ observed in the field is higher than
15.
Modified value ‘N'= 15+ (N-15)/2.

Soil sample obtained from standard spoon sampler for ali above standard
penetration tests were collected in the polythene bags of suitable size. These
samples were property seal, labelled, record and carefully transported to the
laboratory for testing. The results have been reported in Table 1 to 6 of
Appendix B under the title “SUMMARY OF TEST RESULTS”

4.3. Disturbed soil samples were tried to e collecied at every 1.50 metre
interval and at significant change of stratum. Soil from cutting edge of SPT
samplers and retained in split spoon sampler, used for Standard Penetration
Tests was taken as disturbed samples. These samples were placed without
delay in adequately sealed polythene bags. Where the collection of disturbed
soil samples could not be collected from SPT samples, Shelby tubes were
driven and retained soil samples were obtained. The laboratory tests were
conducted on the collected soil samples and reporied in Table 1 to 6 of

Appendix B under the title "SUMMARY OF TEST RESULTS".
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4.4. Undisturbed soil éamplés were tried to be collected in accordance with IS:
2132-1986. Undisturbed soil samples (UDS) was obtained at every 3.00
metre interval.

Undisturbed samples were collected using 75 mm dia and 450 mm long MS
tubes provided with sampler head with ball check arrangement. Collection of
Undisturbed samples in very hard cohesive soils/ dense granular
soils/gravels/ cobbles/ pebbles/ boulders, refusal strata is practically not
possible and such collected samples will not truly represent the undisturbed
conditions.

Immediately after taking and undisturbed sample in a tube, the adopter head
was removed along with the disturbed material. The visible ends of the
samples shall each be trimmed off any wet disturbed soil. The ends will then
be coated alternately with four layers of just molten wax. More molten wax will
then be added to give a total thickness of not less than 25mm. The faboratory
test results have been reported in Table 1 tc 6 of Appendix B under the title

‘SUMMARY OF TEST RESULTS".

4.5. Ground water samples have been collected from all the bore holes made
during the investigation, the resuits of which have been listed in table 7

“CHEMICAL TEST RESULTS ON WATER SAMPLES" of Appendix B.

4.6. Two numbers of Ground water samples have been collected from the bore

wells existing at site which are being used for agriculture purpose. These

Sranch office: 131, Patpargani industrial Aféé,Delhi- 110 092 Phone: 01 ?——43519098 Page 11 of 114
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4.7.

4.8.

4.9,

4.10.

4.11.

4.12.

samples have been reported in tabie 20 *POTATABILITY TeST RESULTS
ON BORE WELL WATER SAMPLES" in appendix B.

The depth at which ground water is struck during boring was carefully noted
and the depth of water table was ascertained subsequenily in the completed
borehole by the following method.

Dynamic Cone Penetration Test were periormed in accordance with IS
4968 (part 1) -1976 and the results have been reporied in table 10 to table 14
‘DYNAMIC CONE PENETRATION TEST” of Appendix B.

Static Cone Penetration Test were periormed in accordance with IS 4968
(part 1) -1976 and the results have been repcrted in table 15 to table 19
“STATIC CONE PENETRATION TEST RESULTS” of Appendix B.

Piate Load Test was performed in accordance with 1S 1888-1982 and the
results have been reporied in table 8 "PLATE LOAD TEST” of Appendix B.
Electrical Resistivity Tests (ERT) has been conducted as per IS: 3043-1987
at one location. The locations have been marked in Appendix-A “Bore hole
location plan”. The results have been reported in Table 9: “ELECTRICAL

RESISTIVITY TEST” of Appendix B.

Vertical Electrical sounding tests at four locaticns has been conducted for
the purpose of finding the quality of water in the underground aquifer and to
estimate the yield of the aquifer. Test locations have been assigned by the
Engineer Incharge of the client. The detailed methodology, Test locations, test

results and conclusion have been given in Appendix G.
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5.1.

5.2.

5.3.

5.4.

5.5.

Druneh offies: 191 ,

LABORATORY TESTS:

The following laboratory tests were

cted to determine the engineering characteristics of sub-soils:

Field moisture contents were determined by oven drying method as per IS
2720 (part 11)-1973. The results have been reported in table 1 to table 6

*‘SUMMARY OF TEST RESULTS” of Appendix B.

Field density of soil strata were obtained using Shelby tubes in accordance
with IS 2720 (part XXIX)-1975. The results have been reported in table 1 to

table 6: "SUMMARY OF TEST RESULTS" of Appendix B.

Mechanical sieve analysis test were performed in accordance with IS
2720 (Part IV) - 1985, for the purpose of identification by grain size analysis,
on coarse part of the soil samples and the results have been reported in

table 1 to table 6 “SUMMARY OF TEST RESULTS” of appendix B.

Particle size analysis test by hydrometer method were performed in
accordance with IS 2720 (Part IV) - 1965 on the part of soil samples
obtained after the sieve analysis. The results have been reported in table 1

to table 6 “SUMMARY OF TEST RESULTS” of appendix B.

Atterbergs’ limits tests were performed in accordance with IS 2720 (part
V)-1985 and results have been reported in table 1 to table 6 “SUMMARY

OF TEST RESULTS" of Appendix B.

Matpargan] INGUSIAl AreaDellis 110 0S¥ =hung. 8] 1- 43318088 Page 13 ot |13
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5.6.

Shtfa

5.8.

5.8.

Specific gravity tests were performed in accordance with IS 2720 (part lil-
sec. 1) -1980 and the results have been reported in table 1 to table 6
“SUMMARY OF TEST RESULTS” of Appendix B.

Direct shear tests were performed as per 1S 2720 (part X1)-1971, on the
undisturbed soil samples obtained during the field investigation. Some of
the tests were conducted on remoulded samples as undisturbed samples
could not be collected. The results and the density of samples have been
reporied in table 1 to table 6 "SUMMARY OF TEST RESULTS” of Appendix

B

Chemical Tests on water samples collected from the bore holes, has been
conducted in accordance with IS: 2720 (part XVI)-1997 for the purpose of
determining the contents of salts harmiul to the sub and super structure of
the buildings. The results have been reported in Tabte 7 *CHEMICAL TEST

RESULTS ON WATER SAMPLES” of Appendix B.

Potability tests on water samples collected from the bore wells has been
conducted in accordance with IS: 10500-1991 for the purpose of
determining the suitability for the purpose of drinking. The results have been
reported in Table 20 “POTABILITY TESTS RESULTS ON WATER

SAMPLES" of Appendix B.

6. WATER TABLE:
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The depth of water table, encountered during the boring

operation and the coordinates of the bore holes and other tests locations with the

elevations from Mean Sea Level (MSL) have been listed in the table below:

| -110.443

Co-ordinate.. .- Depthof | T
o Borehole | [Pepthof
Bore Hole |  Easting | Northing | Elevation (rn) - Water table .-
(m) M me MR
BH-1 | -445545 | 153376 | 82.98 20.00 490 |
BH-2 | 491.004 | 51.693 | 83.72 20.00 5.10 |
BH-3 | -180.444 | 107.003 | 83.48 20.00 480 |
BH-4 96.707 ! 136.077 | 83.54 15.00 4.80
| BH5 101.821 | 4.287 ! 82.77 . 20.00 4.00
BH-6 -51.233 lr 142 647 I 83.19 ' 20.00 5.10
DCPT-1 | -425.378 | -10.961 83.92 -
| DCPT-2 | -231.807 | -131.151 | 83.36 .
| DCPT-3 | -3.917 4778 | 8366
DCPT-4 | 200.052 | 123952 | 82.81 ' 8 -
DGPT-5 | -166.208 | 218.628 | 8348 | - | h B
FD-1 469.853 | 106.768 | 8349 | - |
FD-2 | -413.634 | 26.048 | 83.14 s
FD-3 | -155.853 | 40.637 | 83.53 :
FD-4 | 88217 | -253.603 | 81.05 - : !
FD-5 83.830 | 39.197 | 83.57 . . |
| ERT-1 | -116.316 | 138.717 | 83.54 5 _ﬂ
| PLTH | ]

-19.351 | 83.56
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7 Co-ordinate ‘ E)Dpnn of Depth of |
m | Serehole ] |
Bore Hole | - Easting | Northing | Elevation | (m) Water table |
(m) " (m). (m) (M) 5

SCPT-1 | -494.785 | 134.485 82.87 = |

[ —

SCPT-2 | -185.318 | -69.578 83.63

SCPT-3 | 36.000 -246.103i 89.78

|
‘ SCPT-5 | 57252 | 178542 | 83.62

|
SCPT-4 | 149.962 | -65.948 | 8127 | - - |
|
|
|

! BM-1 | 0000 | 0.000 84.12

7. DETAILS OF SOIL STRATA:
The classitication of scil strata have been done
with the help of soil characteristics obtained in laboratory tests as per IS 1498-1978.
The detailed nature of the soil strata have been reported in table 1 to table 6:
"SUMMARY OF TEST RESULTS” of Appendix B.
in general the soils found at this
site consist of inorganic silty clays of low to Intermediate plasticity upto the depth of
3.00 meters. After this depth of 3.00 meter soil strata consists of inorganic silty sands
of low to none plasticity till the depth of investigation except one bore hole (BH-3)
where Slity clays of low plasticity found after the depth of 18.00 meter.

The entire soil stratum exhibits no

expansive property and contains no harmful salts.
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|
!
!
|
L

| TECHPRO ENGINEERS PVT,.LTD. ~  RepoitNo. 1666

(AN SO 9001: 2608 Certified Company) -

Rev. No.: Ri

Geotechnical Investigation for Construction of new AlIMS at Kuraghat, Goraxkhpur, Uttar
ey vy
Pradesh.

{
|
I

8. CALCULATIONS AND RESULTS:

The safe allowable bearing capacity of the
foundation for the proposed building structure has been calculated on the shear
failure criteria suggested as per IS 6403-1981, 1S: 1904-1989 and settlement criteria
as per IS: 8009 (part-1)-1976.

Looking at the site condition, sub soil stratification and type of proposed

structure, calculations havo beon done for Raft foundation, izolated and strip footing.

85.1SHEAR FAILURE CRITERIA:

Based on C-¢ values:

Mixed (Interpolation in between

TP Ol SRl el " General and Local shear failure)

Factor of safety (F.S.) = 250
Depth of critical water table = 2.00 meter
Net allowable bearing = Qua (KN/M?)

Gna = (1/F.S.) [0.667¢ Ng Sg do + q (Ng - 1) Sqdg + 0.5 By Ny S, cW']

Where,
B =Width of foundation (metre)

D = Depth of foundation (metre)

& = Angle of shearing resistance (degree)

¢ = Cohesion intercept (kN/m?)

vy = Bulk density of soil above the base of footing (kN/mS)

q =1d = Effective overburden (kN/m?)

N, Ng, Ny, = Bearing capacity coefficient based on initial void ratio eg

Branch office: 131. Patparganj Industrial Area,Delhi- 110 092 Phone: 011- 43519098 ‘Page 170f 114
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dc, dg, dy = depth factors

W’ = Water table correction factor

9.1.1 Raft Foundation
Shape Factors:

S. =1.00
Sy =1.00
S, =1.00

Substituting the values, the value of gn, can be calculated as per table

below
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struction of Setting up of new AHMS at Kuraghat,

Gorakhpur, Uttar Pradesh.

9.2 SETTLEMENT CRITERIA:

Soil strata at this site mainly consists of silts of low plasticity, Silty sands

and poorly graded sands, hence the Settlement of the soil layers below

the base of footing has been calculated on the basis of SPT values

obtained during the fisld Investigation.

Settlement for applied pressure (Sy) = (ds x Sy x Dsy/ (W'x100)

Where, S:is in mm

gs - Permissible pressure (kN/m?)

Su - Settlement for unit pressure of 1.00 kg/cm®

W' _Water table correction factor

N = Corrected average SPT value

B _ Base width

D = Depth of footing

Ds = depth factor

The settlement of isolated focting at different depth and base width can

be calculated as per the following table: Keeping in mind that actual

width of the footing may be more than used in shear failure

consideration, settlement calculations have been made for double width

of the footing
9.2.1 Raft Foundation

| BSQE B D N | s, | w } s i) J 5t
BH1 | 2500 | 2.00 | 1251 | 30.0 | 050 | 15853 |08 | 75
BH1 | 25.00 | 250 | 1251 | 300 | 050 | 16108 | 097 | 75
CBH1 | 2500 | 3.00 | 1267 ; 300 | 0.50 | 16276 | 086 | 75
| BH2 | 2500 | 2.00 | 1322 | 200 | 050 | 16494 0os | 75 |
Branch office: 131, Patparganj Industrial Area, Delhi- 110 092 Phone- 011- 43519098  Page 23of 114
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BORE
NO.

BH2 | 2500 | 250 | 1322 | 29.0 | 050 | 166.64 | 097 | 75
8H2 | 25.00 | 3.00 | 12.85 | 200 | 050 | 16837 | 096 | 75
BH-3 | 25.00 | 2.00 | 16.23
BH-3 | 25.00 | 250 | 16.23 | 21.0 | 0.50 | 230.12 | 087 | 75

B D N 5 w’ qs de Se

210 | 050 | 12362 | 098 | 41

BH-3 | 2500 | 3.00 | 1574 | 21.0 | 050 | 23251 |096| 75

BH4 | 2500 | 2.00 | 16.40 | 210 | 050 | 21989 | 098 | 72 |
BH-4 | 2500 | 2.50 | 16.40 | 210 | 050 | 23012 |o087 | 75
BH-4 | 2500 | 3.00 | 1634 | 21.0 | 050 | 23251 | 086 | 75
BH-5 | 25.00 | 2.00 | 19.63 | 180 | 0.50 | 26573 | 098 | 75

| BH-5 | 2500 | 250 | 19.63 | 180 | 0.50 | 268.47 | 097 | 75

| BHs | 2500 | 3.00 | 2033 | 180 | 050 | 27127 098 | 75

| Bre | 2500 200 | 18.14 | 190 | 050 | 25175 | 098 | 75

" BH6 | 2500 | 250 | 18.14 | 190 | 050 | 25434 | 087 | 75

| Brs | 2500 [ '3.00 | 1823 | 190 | 0.50 | 25699 | 086 | 75

The settlement is within the allowable limit of 75 mm.

9.2.2 Isolated Footing
e ] U] s W T

| BH-1 | 400 | 250 | 1209 | 30 | 050 | 10163 |082 | 50 |

| BH-1 | 400 | 300 | 1209 | 30 | 050 | 10823 | 077 | 50
BH-2 | 400 | 250 | 1271 | 27 | 050 | 11292 |o082 | S0
BH2 | 400 | 300 | 1271 | 27 | 050 | 12025 | 077 | 50
BH.3 | 400 | 250 | 1549 | 21 | 050 | 14518 | 082 | s0

BH-3 4.00 3.00 15.49 21 0.50 154.61 10.77’ 50

BH-4 | 400 | 250 | 1571 | 20 | 050 | 15244 | 082 | 50

BH-4 4.00 3.00 15.71 ‘ 20 0.50 162.34 0.77I 50

0.50 14518 | 0.82 50

| BH5 | 400 | 250 | 1510 | 21

BH-5 4.00 3.00 15.10 21 050 | 154.61 0.77 50

| BH6 | 400 | 2.50

B
1725! 17 | 050 | 17740 | 082 @ 49 |
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S at Kuraghat,

A o e R B
‘ BH-6 | 400 | 300 | 1726 | 17 | 050 | 190.99 0_7?[ 50
The settlement is within the allowable limit of 50 mm
9.2.3 Strip Footing
Bi\?gﬁg B D NS e Wer e g, dy S
BH-1 200 | 250 | 1218 | 25 050 | 15257 | 0.70 \ 53
BH-1 200 | 300 | 1218 | 25 050 | 176.65 | 0.66 ‘ 58
BH-2 200 | 250 | 13.98 | 22 050 | 14592 | 0.70 I’ 45
BH-2 200 | 3.00 | 1398 | 22 050 | 17771 | 066 |! 52
| BH-3 200 | 250 | 1578 | 18 | 050 | 15552 | 070 | 39
| BH-3 | 200 300 | 1578 | 18 050 | 18061 | 0.66 | 43
BH-4 2.00 | 250 | 19.21 15 050 | 15716 |0.70 | 33
BH-4 2.00 | 3.00 | 19.21 15 050 | 191.40 | 066! 38
BH-5 200 | 250 | 1544 | 19 050 | 172.80 | 0.70 | 46
BH-5 200 | 3.00 | 1544 | 19 050 | 210.30 | 066 | 53
BH-6 200 | 250 | 1287 | 24 050 | 155.31 | 0.70 | 52
{ BH-6 200 | 3.00 | 1287 | 24 050 | 189.06 | 0.66 | 60

The settlement is within the allowable limit of 60 mm

Branch office: 131 Patparganj Industrial Area, Delhi- 110 092 Phone: 011- 43519098
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10 RECOMMENDATIONS:

Keeping in mind, the field test results, laboratory test results and IS codes

of practice the following recommendations are hereby made:

10.1 Raft Foundation:

Raft foundation shall be provided for building structures to be constructed

on RCC framed columns. The depth and corresponding safe allowable

bearing capacity shall be as follows:

Depth of foundation Safe bearing capacity
(m) (kN/m?)
200 125.00
| 550 160.00
I o 162.00

10.2 Isolated Column footings:

Isolated footings may be provided for building structures to be constructed

on RCC framed columns. The depth and corresponding safe allowable

bearing capacity shall be as follows:

Depth of foundation: | - Safe bearing capacity
() =  (kN/m?)
250 100.00
3.00 110.00

Branch office: 131, Patparganj Industrial Area, Delhi- 110 092 Phone: 011- 43519098
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10.3 Strip footings:

Alternative strip footing may also be provided for building structures to be
constructed on RCC framed columns. The depth and corresponding safe

allowable bearing capacity shall be as follows:

Depth of foundation Safe bearing capacity
(m) (KN/m?)
2.50 145.00
3.00 175.00

10.4 If any loose pocket/ strata are found during the excavation, the foundation
shall be faid only after ensuring that the same has been cleared and

appropriate remedial measures have been adopted

for Techpro Engineers Pvt Ltd

(Ar (é;g’;)'

B.Tech (Civil), M.Tech.
Principal Consultant &
Managing Director
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Geotechnical Investigation for Construction of Setting up of new AIIMS at Kuraghat,
Gorakhpur, Uttar Pradesh.

APPENDIX-B
TABLE-7 : CHEMICAL TEST RESULTS ON WATER SAMPLE

Salt (mg/litre)

Depth of

Bore : H
No Sample p il

: (m) Sulphates Chiorides
BH-1 4.90 7.40 220 260
BH-2 5.10 7.50 230 270
BH-3 4.80 7.40 220 260
BH-4 4.80 7.50 230 270
BH-5 4.00 7.54 220 270 |
BH-6 5.10 7.50 235 | 260 |

gt Pt Ly

Branch office: 131, Patpargan] Industrial Area.Delki- 110 092 Phone: 011- 43519098
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Geotechnical Investigation for Construction of Setting up of new AlIIMS at Kuraghat,
Gorakhpur, Uttar Pradesh.

APPENDIX ‘B’
TABLE 08: PLATE LOAD TEST (PLT-1)

FIELD INVESTIGATION METHOD:

A test plate 75 cm x 75 cm square was used
as a model for the prototype foundation. The plate was placed at 1.50 metre below
natural ground level and subjected to incremental foading. Settlement ai each
increment of load was measured and load-settlement curves plotted. The bearing
capacity and the setilement of the foundation were determined with the help of the

load-settlement curves for the test plate. The test was conducted as per IS: 1888-

1982
Average Settlement Cumulative
: Load (T) . (mm) Settlement (mm)
! 3.00 | ~1.00 1.00
' 6.00 | 0.63 1.63
' 9.00 2.90 4.53
12.00 | 257 7.10
15.00 6.49 13.59
17.00 12.21 | 25.80
Calculations:

From Load Settlement curve:

Ultimate Load: 17.00 T

N
ﬂ
El

Uldmate Bearing Capacity: 17.00/(0.75x0.75) = 30.2
Factor of Safety = 2.5

Safe bearing capacity: 30.22/2.5 = 12.08 T/m”
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APPENDIX-B
TABLE 9: ELECTRICAL RESISTIVITY TEST

The term “earth resistivity” expressed in ohm-meters (abbreviated ohm-m) is one basic
variable affecting resistance to earth of an electrode system. But the actual value of earih
resistivity need not be measured to check the electrode earth resistance. Consider other
fields where the value of resistivity is measured; also some of the factors affecting it that
are of interest in earth testing.

Earth resistivity measurements can be used conveniently
for geophysical prospecting to locate ore bodies, clays, and water-bearing gravel beneath
the earth’s surface. The measurement can also be used to determine depth to bed rock
and thickness of glacial drift. Measurements of earth resistivity are useful also for finding
the best location and depth for low resistance electrodes.

Such studies are made, for
example, when a new electrical unit is being constructed; a generating station, substation,
transmission tower, or telephone central office. Finally, earth resistivity may be used to
indicate the degree of corrosion to be expected in underground pipelines for water, oil,

gas, gasoline, etc. In general, spots where the resistivity values are low tend to increase

corrosion. This same kind of information is a good guide for installing cathodic protection

Type Resistivity range (Q-cm)
3 Clay and saturated silt 0-10
| ; “m-Sandy clay and wet silty sand | 10-25
:_ Clayey sand and saturated sand ! 25;-50
f— Sand ; 50-150
LAl L For Techoro Bogine g PV, Lm -
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-
Type Resistivity range (Q-cm)
- :
¢ Gravsl | 150-500
|
« Weathered rock 100-200
-
- Sound rock : 150-4000
(
¢ For Techon Drofprs vt Lid.
lanares Tartmisnd
{
-
(
¢,
Qe
(.
ol

Branch office: 131, Patpargan Industrial Area,Delhi- 110 092 Phone: 011- 43519098 Page 45 of | 14




_rrh
i;

(AN 1SO 9001: 2008 Certified Company) |

TECHPRO ENGINEERS PVT.LTD« |

Report No.

1666 |

Rev. No : RB1 ‘

HETIHE W ST

Geotechnical Investigation for Construction of Setting up of new AIIMS at Kuraghat,

Gorakhpur, Uttar Pradesh.

APPENDIX-B
PLOT-1-ERT RESISTIVITY TEST (ERT-1)
Ele'ctr‘ode ‘| Resistance, Resista:r_j't':e, Resistance, Resistivity
Spacing; Onm Onm. : Ohm. Ohm-M !
M (Norih/South) | (East/West) | (Average) |
0.50 6.74 5.13 5.94 18.64
1.00 343 251 2.97 18.65
2.00 1.16 191 1.54 19.28
3.00 1.05 1.08 1.07 20.06
5.00 0.73 0.65 0.69 21.67
7.00 056 057 0.57 24.84
10.00 033 0.34 0.34 21.04 |
15.00 017 027 0.22 1 2072
20.00 0.14 021 0.18 | 21.98

100.00 -

| ——Resistivity, O..

ERT Test 01

Resisitivity, ghm-m

%@

-
,'

1.00

5

10

15

25
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( APPENDIX ‘B’
¢ TABLE-10: DYNAMIC CONE PENETRATION TEST (DCPT-01)
¢ | Weight of Hammer: 65 Kg
] Diameter of Cone: 65 mm -
' ‘ l Testing No. | 01
;
i | 5 Depth (meter) Nos. of blows f?r ?ach 100 mm
. = Dejcueon Total Nos. of blows
= | (N1+N2+N3)
FROM [ TO N1 N2 N3
7 ’_
’ 0.00 ! 0.30 3 4 | 3 10
{
0.30 0.60 3 2 | 1 | 6
|
f 0.60 0.90 1 i 2 4
| 0.90 1.20 1 2 2 5 i
! | i
[ | 1.20 ' 1.50 2 2 | 2 | 6 '
| |
; | |
' ' 1.50 1.80 1| 2 2 | 5
|
z . 1.80 2.10 3 2 2 7
o M~
‘ 5 2.10 2.40 3 3 3 9
[a\}
( 2
& 2.40 2.70 3 4 4 i
& o
{, 2.70 3.00 4 4 4 12
(
: 3.00 3.30 4 4 4 12
. !
t»
( 3.30 3.60 4 4 4 12
L. 3.60 3.90 4 4 4 12
( '
‘ 3.90 4.20 5 6 6 17
{
| | ;
{
{ ! 4.20 4.50 6 5 6 17
| —
I‘ 450 4.80 | 5 5 |' 7 | 17

.6:1 T Tad Puge 47 of 114
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I . . ‘ Nos. of blows for each 100 mm
i Depth (meter) chrie
= penetration Total Nos. of blows
I 2 ¥ (N1+N2+N3)
FROM O N1 N2 N3
|
4.80 5.10 | 5 6 6 17 i
|- 510 ! 5.40 6 6 6 ‘ 18
|
]
| 5.40 5.70 5 5 6 | 16
5.70 6.00 6 6 7 19
: 6.00 , 6.30 6 7 7 20 f‘
j . .' :
j 6.30 6.60 | 6 | 7 8 21
| i |
: 6.60 6.90 7 1 8 8 | 23
| |
|
|
5 6.90 7.20 7 9 10 | 26
: | i
N 7.20 , 7.50 7 10 11 ! 28
o 7.50 7.80 g9 12 14 35
(@] |
8 |
7.80 8.10 9 11 16 36
8.10 _ 8.40 11 15 19 45
|
8.40 8.70 12 18 23 53
|
5 8.70 9.00 13 17 25 55
9.00 9.30 15 22 25 62 '
i i f
i 9.30 9.60 | 17 24 31 72
1 |
|
; 9.60 9.90 |18 26 31 75

i A s L)
Menazer Techaieal

PERLE-1 S
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APPENDIX ‘B’
TABLE-11: DYNAMIC CONE PENETRATION TEST (DCPT-02)

Weight of Hammer: 65 Kg

Diameter of Cone: 65 mm

. ‘ Testing No. | 02
. Depih (rhetel Nos. of blows f?r ie'ach 100 mm
| w penetration Total Nos. of blows
E (NT+N2+£N3)
FROM TO N1 N2 N3
. 0.00 0.30 U 3 6
0.30 0.60 4 4 3 i
| 0.60 0.90 3 3 3 9
" 0.90 1.20 3 2 3 8
‘ 1.20 1.50 2 | 2 2 6
|
| |
150 1.80 1 2 3 6
1.80 210 2 | 3 4 9
~
= 2.10 2.40 3 3 4 10
[aN]
{ g'
_ g 2.40 2.70 4 3 4 !
- 270 3.00 3 4 5 12
3.00 3.30 5 4 4 IS
| 3.30 3.60 5 5 5 15
3.60 3.90 4 5 5 i
3.90 4.20 6 7 7 20
| 4.20 4.50 7 7 2l
L )
‘ | 450 | 4.80 4 | 5 5 14
| . .
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D - Nos. of blows for each 100 mm
i Jepth (meter) -
= penewration Total Nos. of blows
| 5 ; (N1+N2+N3)
FROM TO NA N2 N3
4.80 510 4 | s 6 | 16
5.10 5.40 5 5 6 16
5.40 5.70 5 6 7 18
5.70 6.00 6 7 f 7 20
6.00 | 6.30 6 7 8 21 |
630 |  6.60 6 | 8 9 23 |
: ' !
660 | 6.90 7 8 9 24 i
6950 | 7.20 7 s | 1 27
~ | | r i
S | 7.20 7.50 7 10 | 12 29
g‘ | ]
& 7.50 7.80 8 11 14 33
7.80 8.10 10 13 16 39
8.10 8.40 10 14 18 42
8.40 'i 8.70 9 15 19 43
8.70 9.00 11 17 22 50
9.00 | 9.30 13 21 29 63 i
! |
9.30 ; 9.60 16 27 33 76 |'
| ]
For Techots Boglfesrs Bvi Lid.

il

3

Miananar Tedbnisgl
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‘ APPENDIX ‘B’
- TABLE-12: DYNAMIC CONE PENETRATION TEST (DCPT-03)

Weight of Hammer: 65 Kg

N ' Diameter of Cone: 65 mm

( —
Testing No. | 03
p
{ A P gk 2oa (
1 Depth (meter) Nos. of blows '?' ?aCh 100 mm
(¢ = : peneiration Total Nos. of blows
‘ b= (N1+N2+N3)
¢ L FROM TO N1 N2 N3
‘ ‘ 0.00 0.30 8 5 4 17
-
# ! 0.30 0.60 3 3 3 9
! 0.60 0.90 2 2 3 7
|
0.90 1.20 3 3 3 9
’ 1.20 1.50 3 4 3 | 10
: 1.50 1.80 2 3 3 8
[' 1
¢ 1.80 2.10 3 3 3 9
It o~
» S 2.10 2.40 3 3 3 9
[a\]
( g
; b 2.40 2.70 4 3 3 10
g3} Y]
. 2.70 3.00 3 5 5 13
(
3.00 3.30 5 4 4 13
(.
() ' 3.30 3.60 4 4 4 12
{ ! 3.60 3.90 4 4 4 12
{
( 3.90 4.20 4 3 4 11
( 1.20 4.50 4 5 5 14
{
' 4.50 4.80 4 5 75 Pt Lid.
{ L _ A 1
. q |
}I-'E:'i‘._'.lﬂi'.f}-_.r Teuwieal
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i
| ‘

« Nos. of blows for each 100 mm
il Depth (meter}) trasi o
- | & penetraion Total Nos. of blows
5 j (N1+N2+N3)
- FROM T0 N1 NZ N3
4.80 5.10 5 4 |’ 5 14
{“' -
- Jl 5.10 5.40 4 5 4 13
| .
¢ ' 5.40 5.70 6 6 5 17 F
5.70 ‘ 6.00 6 6 | 6 18
'k !
; | 6.00 6.30 6 6 7 19
6.30 6.60 7 i 7 7 21
. 6.60 6.90 7 8 10 25
i ' [ ; '
| 6.90 | 7.20 8 10 | 10 28
3 | |
§ | 720 | 7.50 10 11 12 33
{ o | {
o | ' : :
7.50 7.80 "o 15 | 39
( 7.80 8.10 12 16 17 45
€
- ' 8.10 8.40 14 18 18 50
( 8.40 8.70 14 18 17 49
— i
( 870 | 9.00 16 21 25 62
s 9.00 i 9.30 19 26 30 | 75
|
&
, Por Techoro Englegss Pyt 14d,
ot :
Mansaar Techninal
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APPENDIX ‘B’
TABLE-13: DYNAMIC CONE PENETRATION TEST (DCPT-04)

-Weight of Hammer: 65 Kg

Diameter of Cone: 65 mm

Testing No. | 04
. Depin (meter) Nos. of blows f?r +e_ach 100 mm
& penetration Total Nos. of blows
a: (NT+N2+N3)
FROM TO N1 N2 N3
0.00 0.30 11 13 13 37
| 0.30 0.60 11 8 7 26
| -'
| 0.60 | 0.90 6 [ 4 4 14 '
|
0.90 | 1.20 3 | 3 |‘ 3 ’ 9
- 1.20 1.50 2 2 | 2 | 6
1 |
{ 1.50 1.80 2 1 2 5 5
i i
, 1.80 2.10 2 2 2 r 6
~
T é 210 2.40 2 3 3 8
. &
S 240 2.70 3 2 3 8
(. “‘ .
=. 2.70 3.00 3 3 3 9
(o 3.00 3.30 2 3 3 | 8
( 3.30 | 3.60 3 2 3 8
A 3.60 3.90 4 5 4 13
(
3.90 4.20 4 5 5 | 14
( .
{ 4.20 450 5 5 5 ; 15
, . L SR I--‘- Tags ‘ {;!-3
' 4.50 l 4.80 6 5 F '6=‘~"“'"5*.1| e v 14
( S = - L
. 4 IH
i W oicad
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! ) Nos. of blows far each 100 mm
- Depth (meter) o O ,
\ = EEEE Total Nos. of blows
. =< (N1+N2+N3)
; FROM TO N1 N2 N3
. |
f | |
) | 480 5.10 6 | 7 6 19
¢ ; 5.10 5.40 5 7 6 19
« I T
| 5.40 5.70 5 5 6 16
f |
! 1
. : 570 | 6.00 - 5 6 | 16
g |
! | 6.00 6.30 6 8 8 22 -.
. 630 6.60 8 10 | 9 27
_i . !
L 6.60 6.90 10 10 | 10 | 30
| |
| 6.90 720 | 12 9 "o 32
| i i
. 720 | 7.50 11 12 12 | 35
, I s i
‘ I & 750 | 7.80 12 13 16 41
o
t |5 _
[aV)
( 7.80 8.10 17 | 17 16 50
f 8.10 8.40 17 19 17 53
i‘\‘,. 1
8.40 8.70 17 18 | 18 53
i
- 8.70 9.00 13 13 13 39
|
| 9.00 9.30 14 14 13 | 41
‘ !
; | 9.30 9.60 16 22 23 61
o |
L 960 | 9.90 23 | 25 28 76

Branch office: 131, Patparganj Industrial Area.Delhi- 110 092 Phone: 011- 43519098 Page 54 of |14
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APPENDIX ‘B’
TABLE-14: DYNAMIC CONE PENETRATION TEST (DCPT-OS}_

Weight of Hammer: 65 Kg
Diameter of Cone: 65 mm
( Testing No. | 05
| ,
i , Nos. of blaws for each 160 mm
Depth (meter) S
i PRSIy penewaiion Total Nos. of blows
QD: (N1+N2+N3)
FROM TO N1 N2 N3
|
0.00 0.30 6 i 4 2 12
T | —
0.30 0.60 2 i 2 2 6
0.60 090 | 2 | 3 3 8
| |
0.90 1.20 4 | 4 5 ‘ 13
|
1.20 1.50 4 | 3 4 ‘ 11
| |
1.50 1.80 4 | 4 3 ‘ 11
|
1.80 210 4 S 4 11
N~
[ é 2.10 2.40 3 3 4 10
g
&' 2.40 2.70 5 . 4 4 13
i 2.70 3.00 4 7 4 15
3.00 3.30 4 4 5 13
{
: 3.30 3.60 4 5 4 13
3.60 3.90 4 3 3 10
]
3.90 4.20 4 : 5 5 14
4.20 4.50 4 5 5 14
| :
| | 450 40 O P 2
|
Branch office: 131, Patpargan] Industrial Area,Delhi- 110 O9-Chane:011-435J9008 meos 74 Page55of |14
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Deoti Nos. of blows for each 160 mm
Al epth (meter) § CEE
= peneiraiion Total Nos. of blows
= (N1+N2+N3)
! FROM TO N1 N2 N3
480 | 510 3 4 5 12 ]
| i
: |
5.10 540 | 5 6 6 17 :
! |
i
5.40 5.70 6 6 7 19 f
=
5.70 6.00 9 9 6 24 ;
6.00 8.30 7 6 7 20 |’
} 6.30 6.60 7 7 6 20 |l
‘ 6.60 6.90 7 8 7 20 ’
6.90 7.20 7 8 6 21
,_ 7.20 7.50 8 8 9 25
|
.
s 7.50 I] 7.80 8 9 9 26
&
oy 7.80 8.10 8 7 8 23
N
8.10 8.40 8 8 8 24
8.40 8.70 7 8 8 23
8.70 9.00 7 7 8 22
9.00 9.30 8 9 10 27
9.30 9.60 i 10 12 13 35
i
9.60 9.90 15 15 15 45
9.90 10.20 16 15 16 47

Branch office: 131, Patparganj Industrial Area.Delhi- 110 092 Pnone: 011- 43519098
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r APPENDIX ‘B’
- TABLE-15: STATIC CONE PENETRATION TEST (SCPT-01)
;-
-
(,
-
‘
;
Result Awaited

!
i
X
‘t_
(
(\.
(«
(
{
i
‘ For Techzrs Knotrpass B0t 144
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- |
e L

C APPENDIX ‘B’
r TABLE-16: STATIC CONE PENETRATION TEST (SCPT-02)
r
e
-
-
{
i
Result Awaited
=
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APPENDIX ‘B’
TABLE-17: STATIC CONE PENETRATION TEST (SCPT-03)

Result Awaited

Branch office: 131, Patparganj Industrial Area,Dethi- 110 092 Phone: 011- 43519098

Page 59 of | 14




&% | TECHPRO ENGINEERS PVT.LTD.
-_%j"?‘f—,gz (AN 1SO 9601: 2008 Certified Company)

‘o |

Hev. No.: R |

| e A, sl

—-—-Geotechnical-Investigation-ior-Construction-of-Setting-up-of new AlMS at #u raghat, -
Gorakhpur, Uttar Pradesh.

3
|
I

APPENDIX ‘B’
TABLE-18: STATIC CONE PENETRATION TEST (SCPT-04)

Result Awaited

o ._ A
Por Tackom In
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APPENDIX ‘B’
TABLE-19: STATIC CONE PENETRATION TEST (SCPT-05)

Result Awaited
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APPENDIX ‘B’
TABLE-20: POTABILITY TEST RESULT ON BORE WELL WATER SAMPLE

Result Awaited

oy L el gy *—r»:- l‘ L‘i
rt}r 5 -au;_adla_:__;... b i

7
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APPENDIX-C
CHART-1: BORE LOG CHART (BH-01)

-{etﬁgro E;agmea‘a?% Ltd.

Projssis. ng{ e 1 s 1_.:\.: hﬂw i LEUEL
Fiad o Susd R TTME

FUAG f (riabhpe)

* Mm&(mu:rex P sfx.ff

Lore Hale Mo 04

ﬁr%;z’mé%ékﬂ:ﬁ%m? fel <8

Eocailon.

Diim. 13 Bovlngg / Brllimz o §

&

Ei{fﬁf BrifiLeg

Wnter Loval Sl Ly, Spag

SDEded <

A812413,

!

(i

]

o
a1
o
#
5,
o
:
Cie Ploces i

Dheatind BN

{m)

* A

tmim) 1 Mg
st fopll 6T

Tlevation ()
Tume Talion

=]
5
0
o
a
o
o

¥

oo
il

E
)%‘_ -
-

F
L
2|

zﬁ"}'ﬁ}v 8 wﬁ’:ﬁ %5_
J

=]
D&

P
B
L

1160

g Bhg

EHE 135D [08

| % A piS
ASSEID 0105

o ioo gy HSUWepds T—

Eeﬁfﬁ "i-:"a Sy —ﬂ'@"’q"‘p} Q(

fif\agi;fg.g_l j1eT _—Muﬁ l‘{i*w&;ﬁ wt

Arbrouiation Usesd U
; thtandard Penaialive Test () »500;

g it il F . Btende | Bapatraion Tod i
indiphorbed Sampis C-Oors Sempte D DiskibedBampls ¥ - Sendand Papedraion wEl )

Branch office: 131, Patparganj Industrial Area,Delni- 110 092 Phone: G5 43510068 - 1.




——

£%  TECHPRO ENGINEERS PVT.LTD. Report No. 1666

= },%‘ {AN [SO 9801: 2008 Certitied Company)
= ! Rev. No.: B1
|

Geotechnical Investigation for Consiruction of Setling up of new AlIMS at Kuraghat,

Gorakhpur, Uttar Pradesh.

APPENDIX-C
CHART-2: BORE LOG CHART (BH-01)

4 = g 1
£ Boref Drilt Ly fam s
T b TR
,ﬂl} & B v
Araiesis —_—

Lasutbon. fx.@l
| AEeinod of Rurks !
s, Uf Baring

Dute: FremBa), s4m

Coug Lowersd * {9 ™ wihiin” &1,
Begt/ BUN !_é; “5 e !
g| 8 g lugl|® |
% g .fr{nl g ‘g; el g 55 2 fﬁﬁ %‘E gg E‘_ Beseription
sl Ele |, BERis 5|3 2 agasls |
=& | = = = lEemid | W ® I A R “ .
losopoaspusoipl 213 (ol g | |—|— e IPVe scuag]
19|t to [orbs] — g Srepebd —o| |- : W i
I ihenlinen o g ESpptd 1 | L _-~_£-5{5"
”.5;3.!3._.4:}?_._;;5%;_ ,.__M*ﬁ L i et || g o v | .
[T loenatehbatpln: 613 13 | 1y | |— i Sndwitnivage
‘- kSR fles] ——Brdh ;,c!m[.;'ﬂ-' d—iL— ' — 8 —
monasseudplnl 4 19 [l |22 ] —ieded <l
I e o et
(¥ T i) SV R Y prp-f_d
B ED | — | Bl

194611640 |f0S] —gh

——

ll9m L5 SI0 LS D ﬁ 2 | 1g |98
; e
+

oolinsLgpis

95| ionlieg —| e Clpeniy

W E1
|3 el | U SUppet

| Belig i non s Ll clesknt

IR YCH4CPID 6 19 | 16

3%,{-1? &g‘ﬁhikﬁ e @ﬁﬁ&ui Llele

BO«Te0 S0 SIPIDI T | (] 1 (G

s =y e o ey

e

bt e - SR

< Tode WY |
b Rada

L

=3 T
TS B Ty

> ]
Abbrasintion Used: U - Unskrnad Semsts C-Cars Szmote (- Distirbed Saiiple # - Siandard Panstralion Teat
iy

A Mefusal iSiandans Senalssten Test (M) 2180, T

ey - &
T
Techroe Enciveskeve. 140,

Branch office: 131, Palparganj Industrial Area.Delhi- 110 892 Phone: 011- 43 19098

.
3

Page 64 of {14
samacer Tagholoal




TECHPRO ENGINEERS PVT.LTD Report No. 1666

|
£ }
'—ﬁ{f‘— 3 (AN ISQ 9001: 2008 Certified Company)

|
|
! !
. ! r
i | ‘ .
~ ‘ Rev. No.: R1 i
E ' i s b |
¢ - GeotechnicalInvestigation for-Construction of Setting up of new AlIMS at Kuraghat; ;
= Gorakhpur, Uttar Pradesh. 1
(.k
APPENDIX-C
& CHART- 3 BORE LOG CHART (BH-02)
= |
. Te-.:iaprn Fn;giufew?vz Lad. ale e 7 Bore/ Drill 1 Log !
ProjeerletAec it £ gﬁ@it Bl Rore Hole No.: 02
lr Ex o 3= . £y
&mrm&ﬁ‘uﬁﬂé. at bgeba Hhan { Luy) Crevad Eevaton:
{ Methad pf Bt Deitig: /] @ﬂt ;‘ a,, suff Water Lavel (5tat]
[7' SBorizsl Brilllng Exninmens: I]dn s {?f 7 }ﬂ—“ e, €8 ﬁ}?;%f Dttt
= . Casing Lawered 1 5T Dutss From £ ¢ e }3!
\‘ Dyl RUN | SPT: Mo of blows i wE o |
— 2 -t S
( Bl ElL—w o - g |5 g 5 1=
=3 P E = - - - S ol S - s
( 3| AR AR R B E i
s SiEslz 12132 1B51B58 | &
r é 5 E= N EEE’ = jmaE| & -5 i E oiE=lEa O i l .
~ . E £ " st = 4
, Lol o EEiT pui rapeids] — =1 P gt sand
: = < 5 g e :{’_ ul
i 0t s BSier [ fas A ,.:_-;fgz.@} — b= | s
— — = 7 i i T =
51 il ']_l-f'\'_'- v L‘fufgt"fr‘f-:{ — o
Wl R EOT [ode] - (Do g cheping IS R R
7 = 2 B s iy - _ Rl
] S pAseusitil g s (s ko] |~ fd‘;; Shnt
7] has st fear]- Bovels |afeduig =Ll e
' bl SR80 34 | ’C's:a-,ﬁfec*??x’"f s e (3 s .r’-'-’:ﬂ' =
{ h 230 en o) = D_d‘m F ,:_:',q{#-‘-'%?:}‘io | e AT
v ) o .-(,{'5".."_
{ !
7
r‘ a -
i e
( 9
L 5
( L]
( Y _
( 4 '
i £ , il 3 s
f_ 5 T [ . 3 =
_ P '}"ﬂﬁ R sl — e r,a' ,:;{ex.a*a.!\ﬁ_ S b e ’Ff &
( vl g Beolel U] siffed Bt ok = = co—
( i 20 ;—:1- gulseef— [fer # :-.x‘mé’%ﬂg; i S ,ds:v =i
{ 3 . q Ll‘;j*\ﬁ it {,-—-‘} T 619 18 -3 F“?a_ P G
" I = =¥ - d ,uix = S
U pst— | fitn i = e i~
t IR ) S R O P R 5 I o
-1"|'¢.
{ Abmaninar. L G - Liniiainst af.;d am:;.,a K,m Samade D Dlsurbed Sevpie P - Swwiend Penebution Tus L
Mo Bt ¥t A e B et s Tt SN = P
¢ For Teckoms Zaf‘fzevm\*‘“’ fid.
8ranch office: 131, Patparganj Indusirial Area,Deihi- 110 092 Phone: 011- 4351909 J Page 65 of 114

If’sﬂnfﬂ-n = n'"'-ﬁir-_n‘;




| |
&9 | TECHPRO ENGINEERS PVT.LTD, |  ReportNo. 1866

|

|

(AN 1SQ 9001: 2008 Certified Company) 5: =

__ i Rev. No.: R1 }
|
|
f “Geotechnical Investigation for-Construction-of Setting-up-of new-AlIMS at Kuraghat;
Gorakhpur, Uttar Pradesh.

APPENDIX-C
CHART-4: BORE LOG CHART (BH-02)
»z*’mapre EagineersPvi. Lid, R Bore! Dedll Log
Projeet. Ff ?:""f"'l..-&t-.fq_f f-‘ ST B {{. HELL 2 BoreHale Na: D 24—

¢ 1 postiai: ﬁn‘h.jws-r frgpes B us Clh L e 0 ¥V
Methord of Roring/ Bylifiag gu Seyl " Shheld 44 Watry Leved (Stathn §- Lo fpr
¢ Eorheg! Bridisy Eaquipmants: é’_;w i L f‘; ¥ ‘*gT & e £M3 “”’r«e’}ki&u&z LI ET b
. Costng Loversd ; L6 XD P Az
‘ Desthr RIS O g Te® -}_ ;i
{ g fam) “ . iz lanls | &
‘ = £ | S Z&44 82§ z =SB C | #
lasfeTslegiol 6 (8 13 [IY S
1e-3sinew 008 — oyl 5 i\gzmgﬁ-ﬂ —_ = f .
. L L5 i {' &gﬁir};‘?&{# | - -~ 5,,!«;41.-.'—
' AT gl we] = [Ravt ¥ e sl i I
{ I 2/ B - ET P 1 g
: ' UG- ST 08 - | Bose s ;;\';i}‘a'-a--' = e e cond) ij'i'i.“ﬁ,?w
|l 5‘;| _.LJ:,T: l;u:%qj'{,'? ; -1'-;5 *;- el ‘:Tl LN L S B . L
o] PIsSINwhos|— (fovel?  [cloabong
{ '[_, |J¥*.< el ious] Y ELL:}}J@,} I

L pSusiso hast- ey Honsts
V| Jesepisspusi/sl s [ur 1o {37
( Lo Syyosioas]— |ford ¥ cledey

‘ ' v 1¥ mi ool &Lﬁ ‘}qf“ 1 el —

g i f? 3R L8 00 ope) — ﬁn‘ﬂr_,f Tl e \\ﬁ Gir}{‘ﬁ?ré‘f V-H‘ “‘r-‘v v A

L p e ; i‘g ’;' '.lr yﬁ.\:“ e

L L 55 ] m=rs

‘ a e g ve

L

TR P

(\,k —

i N i

v ¢ \i ¥ + S
*.

Shemedmsion Head: 1, 1 fnsfintreins Samphy 7 St e gl T Dishusias E'.«l'.l'!'q: T sy qi d‘gl“l‘l‘u’“t";
"ﬁ el = ] '
: Bitusal (Blandard Penetralios Test (N) 2100 FUT T »f'CC;:U Ln{-l?.\.&""g i 1";

Puge 66 of | 14

Branch office: 131, Patpargan| industrial Area.Delni- 110 092 Phone. 011- 4357




4 j — i A ]
#£D | TECHPRO ENGINEERS PVT.LTD. | Report No. 1666

%W i Rev. No.: R1 ‘I

~Geotechnical Investigation for Gonstruction of Setting up-of new -AlIMS at Kuraghat,
Gorakhpur, Uttar Pradesh.

APPENDIX-C
CHART-5: BORE LOG CHART (BH-03)

~- ‘I
Terhgm I:EjEtﬁU:r'i?\‘t Ltd. G oref Dirill Log .}gv,{ { (L
?ra&ehs’j'h;[& L%fs"m-a éru 1“,-] R P
P
. silm Biia f % i
Laeativns Yikheg bt BroteinfUA ‘-«‘31 : Gromui Bievsnni— (7.5
V ) ': } L, N _—
Agatbod of Boring! Driliing: /1] 6 Bhail Wi Lavel Staide 4
Brving! Theiltiag Byulpments: %’,,wﬂ- f‘f“ﬂf’“‘ B, ﬁiauﬁagfﬁrﬁ}mss
Tasing Laweered : 1oty From $ 7 2 00
| Deptas RN i [ma_ Mo ol Blows wH s 1
Tl 5 {31 . E l=n iy
il £ 1. : iRl
2|2 z 32 g1 8] 2z |8 158 |38 =
5 2 SIER 818 18| 2 le2l353°15
*""1’-? - | BB | 313 = EBlEE % A
Sl 8 | & £l jedld | 218 z BE|guld &
%l e oot onlo | owled — Sra s e g;.au%w,mmww
i = : | 3 Wi
- e . £ = 5 T ] T =
! [e3P UL st~ (o Y L.imw;sr I { e ol —
v [ .
4 -8 B30 030} U | callecfodt
' zflm\"%”f,g .:me
21918
L Hovikg 2 | chidwi
£ S
F ol gfs&:‘%ﬁﬁ—
o Brtly ¥ {Clerfr
1 l.-§ & é‘
» S16 [
2 Cotissn
/4 '5".:»,»3;?}"?) p?
1 Govipus pusilip s |y |9
h §USTE ST bS] - L-"c-ﬂ‘-vg}.;? WESN
& by R : -
" *?.fﬂ E@#)! ’d.'“-ﬁ?,f 6 b Al )¢ : ,
” TS| V2 be0f — | Geidd MOesns
5 G-oelF v ol 1 [siifPed]
f ’_;” U.!\'?;_j"\-q‘ et L — E{Eﬁ'ﬂf’g .}" clan oy 4
. , A 3
L7] (B9 psiyeio i 13 -
Z'g e s ) 2ff TT-. U n =% o= M e
2 3 erg;;.} {“’L"“‘?_T’ | } _ i _ ,,,_f._(t; .
. (e ¥
Az-—»ﬂ., T !tain Yo
=

Branch office: 1 31, Patpargan; Industrial Area Delhi- 11C 092 Phone: 011- 43?19098 Page 67 of 114

Alm;. EsT pEniine




| I
é?ﬂ“%i
|

TECHPRO ENGINEERS PVT.LTD,
{AN 150 9601: 2008 Certitied Company)

Report No. 1666 ‘

Hev. No.: R1 i

Geotechnicaltnvestigationfor Construction-of Setting up of new AtMS-at Kuraghat,
Gorakhpur, Uttar Pradesh.

£

APPENDIX-C
CHART-6: BORE LOG CHART (BH-03)

,u‘agm&?rfﬁj Rt

4T w‘g"gsf i 1,5..13-.{\: ¥

= e

.
1&0@@.,1(»2’?«.,}‘,;:[ bromeiinfua (U i ) )
Nstaad of Borlag! Brilling: ﬁw;»f ‘.?r nmﬂw

7 MR foy drree

Bore/ Drilt Log
Bore Hole Ne &%)

S et ["/ ,‘1’_.-‘-'

Connd Fhavaiing: -

Viater Lavel

i ) SJ.‘HI“C  Saggery e

Burizel Brifilng Baslpments E‘,Hm /‘1“«"""1’“
| Casteg Loweeed r TTPHY
. DeplyRUN | | | &F1: Mool Bowa Bl |-
e ¢ . | EE 3
{.E_.‘ 1“} ﬁ [ ; %% ?\;A o )
5 == ; - B B & | = i é;ﬁ = Drseriptian
¥ s8N B | 2l 21 3 lasizBiz™l &
E| E Biggle B 17| 3 B35 £ig | ©
Z1 8 | & s |32 Z|%iag] =2 BEEIES € &
e, iextllagylosit/ni g | 1) 4R 4 —_ | Pie  camet
@ ) o213 | § |
i : £F : don i O N R : — — r,', -
5! 7.1 E. g“:"j —i-jt'&g (:-} - 2:{."\-"4 53 ._I-f-v-;wf.-r-,“:‘?-' , ._ﬁ‘:.
T PwEw ey saled | S l= | - de-
I_l."'-' i _,Lg' (S8 3248 ] f:{.‘ﬂ'.q‘?'*",.,_;s" :_f.:.f: ﬂb‘?‘- — ) — F rl:fﬂ —
I _E-;.Q"““' ;g%g‘?% i/;ﬁ (5 Ig" w.: ?’ = B - ' :lﬁg 75
1 usigm o] - [Bend# Cleafue — - 1= | e
- i YHRITAT e
I 5 72 B o e e
f 1 2g it [l E?H:f & ;_’:ja.ﬂr'-(?-‘{n bl 1) Tl & fc:{,_. &
#I welyrelwiy | s  Ao-
M1 RMvehsier Wit i X & !
Tl PSeRSskug, L 149 Ol -
"1 PSS sy jhos| — [ty o~
- 3.
w1 heshlagsif/s 1o 42 ler
ol BASSfnniges) w'g A i
B TFumlov BV IU |5y P Am—
iz JT;{JEJE’@.&-‘SE”’ ﬂ‘“—":"!fi}'
i e
7 J_")?ng'iﬁ'[:. ’m r;’L‘;r 6 ,CJ ‘3[;_'{ ;'\ri Ii’ ?‘.c‘.,
7] Beusiswisy— [y #[ole - ,;;i__p -
E/ﬁ 192 va 2 Ta g E’ 3 1] I3 -
Eot 'scgz_grr;ﬁf.%giw?_ R |
! = *j X1

Ansravizion Used: U= Untizurbid Sampte (-Cops Saaple T Ohtuhed Bam

Yor ‘GC‘J?--‘

B Holusal (Bl d Booatrlion Tast (8.2 100

Branch office: 131, Patparganj Industrial Area,Delhi- 110 092 Phone: 011- 4351
li. £

Page 68 of { {4




@Jﬂ L

TECHPRO ENGINEERS PVT.LTD. | Report No. 1666 ‘

(AN 1SO 9001: 2008 Certified Company) | |
' Rev. No.: B1 I‘

| v g, g

Gﬂotech'noal Investigation-for-Construction of Setting-up-of new AIIMS -at Kuraghat, -
Gorakhpur, Uttar Pradesh.

Branch office: 131, Patpargan] lndustriaI'Aréa,De!hi— 110 092 Phone: 011- 435
I‘E“""fuﬁ ang 'P‘d_ﬁﬂé!

APPENDIX-C
CHART-? BORE LOG CHART (BH-04)

_Q..:{?-?ﬁ EnginsersPet, L{El\ vt td foy el
Frojests *b]-. TR Aaf.’.wi/" i

Bore Hole Mp.s
Groand Elvation
O Water Levl Statick 4 50 pd
Dis, Of Baring / Brilfiagt, |
Tigtar ysz.;&{g!f;;@; -0

&y

B, £"'}g,3 L‘ J ff'_ {)l "r
5 o {J' "

Sethod of Boring! Difiling: H{ th,L.s. SR 625E

Cryin) i
L5 oprba

! Bacey’ Prifliag Ereloments

E Taglng Lowersf 2

""" _ {2 ook Hfe . Boref DriltLeg  seeot(l)

Dep/BUN | 1 |SPT: Mo ofbigws Tk | ==
£ i z o E ¥ F
= - ; = i
= E 5w = 5 B = - Zeuil
# | ; oo i gl e e =
f s =i ¥ I8 = =
: FIE312 (842 E8(3808 |2
DioSTIeR - i L g"&“’“..,rh} sswal +
: = ; ¥
v rR e | oof ] * | Boye fﬁ.érw?
. 2l . I ' e = o
I"' :‘"u \FS*]" ,»:"j ”! J—E \:fz J.&%-s’{:i ! '_ UL Q‘E’f‘ *\G\! '\;‘ = B
wolss] [—1-| —~] =] ~] | Bove. ¢ éir .
1 ] Fo et 2 E: «g’;Sd E};ﬂa'? _‘;’}‘ :r'* .‘- ; o e - &‘ Uii.‘rl_.’ f?
) v — » | o e {\Q..:ﬁ; Afgflmg
= N e T = f .
X ASld A TEITE A B .r-cu:-
S **C—_-S el Bt - -— =
asfpd A 13 P22l P el
L5 lkns 1.4
H g5 e | ] — | — i
b A5 Rer | S [1o 18 23 fge
1t ax ) BGE L et 7
AS T 6 |8 KL 113 e
1 S—S’ 5 gl [ E (‘fﬁ‘“"{“{ﬂ
1 A ffees [ Lot -
- 0y b ot '
l " ]
5 WhEla s |7 UL o
L8 Fus -1 = =
PR A = U =
[ 7 HS fepelS | & |Le 11T [ w— AL
4 - - . ] il /Y
1% 5 v s i 1)_*}.59 (7 SRR
2 T

¥ Barrple G-Dore Semple O-
5T

For

g
Tan
A%

1
ﬂ T DS

Eﬁ*ﬁ'ﬁi““? Lé

Fadl ZRis

Page 69 of |14




. & TECHPRO ENGINEERS PVT.LTD, | FeporiNo. 1666
JT{EL,% {AN1SO 98001: 2008 Certified Company) -l i

!
|
%@1 Rev. No.: R1

wiTnd e

Geotechn'cal Investigation for Construction of Setting up of new AlIMS at-Kuraghat;
Gorakhpur, Uttar Pradesh.

o
e s e

-
APPENDIX-C
@ CHART-8: BORE LOG CHART (BH-04)
e, i3 Wwael “‘F =

- ,{}pm %n**immi’ﬂ{ljt_:i\ oty For AZTPIE Lotiakhfa Bore/ Drili Log SWE (¢

;enieeu, AR e L LS 0 & p e e Bore Hole Noa o & '
é “Lecatian:, L;mﬂvmih e Gromad Elevathn .
- et uﬂsudm;-funmnr ! gwgeﬁx{,m;;{;;%,w Level (Statle L4, GQTH
@ Baring’ Drilling Equipmaists: -"j’“ﬁs ol "#-(j D, ©F Bur'ajj,f'mfﬁng., s B
ﬁ‘swg tawmeds 13 PHC e From § : =
[ = g - - it

k Dp@RUN | BPT: Mo, of blows <%z
‘¢ fg 1 b = 3;%; &

ol e - 42 | @ = = :

Eig: iEe|=| B £ 85| 3EiE | o

Elel2ie|855|21%8 |22 E8(85)5 |2

¢ ;zé S TR T Y T

M
{ 1.‘. -
t Iy
( i
‘ i 5’3"?
.
k‘.
{
(,
{

Fi%E il
q
{
: |
: i o]
{ | i
{ i '
| i 1 k

! I ; | i ! |

L T e ] ] s
¢ o B | . | | |

Lravlabien Ussd: 4 » Undiatiabiag Lartnis Gl S
T Mafisal (Sengard f*frm%snﬁﬁﬁ Teat (i) > 1{3{3}“*

Branch office: 131, Patparganj Industrial Area,Delhi- 110 092 Phone: 011- 43519098 h Page 70 of |14
I"u’??ﬁf"ﬂhz 1é45nnis 3

adisidsod ARl




| |
£ | TECHPRO ENGINEERS PVT.LTD. Report No. 1666

|

§—Fﬂl § (AN ISO 9001: 2008 Certified Company) '

‘7 Rev. No.: R1 .

’ i ol iej e

Geotechnical Investigation for Construction of Seiting up of new AIIMS at Kuraghat,
Gorakhpur, Uttar Pradesh.,

APPENDIX-C
CHART-S: BORE LOG CHART (BH-05)

T&hp“‘i} EmgmeersﬁL itd
Prafeets UTEEOH

/l !@ a’*‘;‘w

|'W -’.ao’:‘law""
i) ousd Thvating: = |70
Locatisat. -:. «?,,‘s. n,:)l‘,\ (e Grousd - ,LV a

$ : THURINDL N 8 o e
aderhod of Borins/ Britiey ﬂ&f g F{eACUERIUAS Wt Level (Sl i T

Boring Dritling Equlpmasnts: {7 pe- Of fyetad Dia. Of Borlag / Bellimg 1, § S0 P+ 1.
7 . ¥ T Lot
Casving Lowered ¢ 1 S1d4" bate: Fram 81/ 5/ g0 £9) 2
Depthl RN . SPT: Na. of blows | - E i T i
£l 5 () _ . fg H “g % g
: F s 158 & s8] s = [ 2128 5 Heserigiiee
o : IR |2 9| 5 lgg5els |
2 ElplkiZals|dia] z BEES|IS 2 : .
g2 D88 10.50 ponjes] - - 1 2:34 (-1l genagd |
;_;Ii “* = i P
e ¢-5011-00 L & {Zﬂ"fd' V. ; |
v Loy (gl aciies - |- ST i 1 dv \ [‘:_'E‘J-r'.a‘*e;ﬂf
S5y 150 .1 E:Tx; et -;_Jrff«.
v| oS5 [Asigeld |4 | 4] 7 By PR iy comd
vl Fasselas] | Dave pdis e
n|  MBCRIS| A5 Ussi— | — |- 115 b Cellected
vl RIEBwoles] | |Bee g o
S T R
(it Fas1A 50068

7 jéa 5415 @ﬁiibﬁ
i 5*&’25 6--.61? E' R
v [emiaslasEE
IR LT
n| [EENEIS A5iin L
nl 198i%-00f 05
I S-po|BUS LI — X

n] [5h58ee 55| |Roke | L4

T Fen[FusiasBel S | % V2 |9 |34 TR ive sead wit
i I u ] = o i h . f
3 s ', - = g -5 - Wt C}“ GL.;(/("(;
ol wshesthy o (cdhgel 5 i oy
3 b e ¥ W 3 .'}l‘?""r
Rishresdabon Usad: 1 - Undisiussed Saraphe T-Sors Somple O ufé;&é ‘tam-u ?“m&ﬁé&i Penstration Tesl i -'_'!T%i

&: Rafusst {Slandavd Pensiralion Tast () > 106

.ﬁd

Branch office: 131, Patparganj Industrial Area Delh| 110 092 Phone 0t11- 4351909'? it Page 71 of 114
IVJ-‘\FH_«:-Q*‘- e 3y




R,

I

£ | TECHPRO ENGINEERS PVT.LTD.
%ﬂ‘ﬁ—gi (AN 1SO 9001: 2008 Certified Company) ' .
%wi i Rev. No.: R1 i

oy
D
°
(@]
i
=z
o
@
[op]
.‘Y;
2
N
3
s /5
Y

Gﬂotechmcal Investigation for Construction-of Seumg up oi new AlIMS-at-Kuraghat;
Gorakhpur, Uttar Pradesh.

APPENDIX-C
CHART-10: BORE LOG CHART (BH-05)

% EEeT
hipro Eng ineersPyl, iad. N figdui=e ;mm,&';gwﬁfsrﬁ Driil Log
#hpro Engh 47 ek o s
?mmt.dgfsr’;«}rn Y i ﬂtuf Bore Hole Mo CF

. Geonrd Blevation: = 3w DR
Loratisar. L«t "'...'.:-',]" “'"}LU‘ L_}ix j /

’-}'Le L‘u’;n—“. . i x|y P
hated of Borling Drm.u«;. l‘ A3 %*"L‘* Fi Water Leoved (Btadich &4

Berlep! Drifling Equipmenist g’:‘, wEt- & é “‘fj 22l Bia, ﬂ!‘iieﬁﬁ;{ﬂr&]mgg |
Coagbowersi: LR Dat Eom LA
2 ST T =
BB als
= =
3 é % - 8‘&’ g1 2
=l g g E% n |3
Bl B a3 2ale |2 |
- LRl ' ST G s A
i AR E
22511108 ol Hoge o4
. ‘
) ’?"{T ¥
;}f('—’-‘ _.lfr-fﬁ 355'.1.«%3__};-’3:{-- = =
; FaspHetios Boie &
-=r }k@-ca;\a'uj.l_}j'?;‘i’% -~
[ i : X R i
7 Teudiswe syl | Bepclivy |
- T + v Y 3
v (b BSeejn @SEL}?% L
I} sl Soeost [ B 2
§.et AT | & g
o s J,g-_gf,_,zgg%i 7 .
2 ISR S e fope &

vl ErREeRd Asie|- | -
F g

7] Rl [ By oy S,
5 ] - = - . T T e i . &:‘?rr ". _;i-'w”l?-l =
n| s A ) ¢ 93 ‘ . = ,Jﬂa;.s. %l 4-.;’-::

| o] | Bt o o
o9 P v}
g

M Wi 3 e :

*f“ ]

& el s
Sureviation Usad: U - Undishirkad Sample C-Usre Samgle O iﬁs@yfwi Sarpls P Sundeyd Penuieion 1
S+ Falensl (Btsmdard Penemalion Test (4] 2150 o'y

For Techarn

Branch office: 131, Patparganj Industrial Area,Delhi- 110 092 Phone: 011- q35 ) Page 72 of {14




SN W A

'\ ; |
TECHPRO ENGINEERS PVT.LTD. I Report No. 1666

(AN 1SC 9001: 2008 Certitied Company)

! Rev. No.: B1

|
|
‘ Geotechnical Investigation for Construction-of Setting up of new AIH\/‘S at-Kuraghat,
,' Gorakhpur, Uttar Pradesh. ‘

APPENDIX-C
CHART-11: BORE LOG CHART (BH-06)

o Dril Log Sheef-

Techpry anmuﬂ‘s?‘ﬁ. 14,
Prades !4'#‘51T§!,q{ﬁf ;a,r |L} T

Borz Hole Mo ©

I 2y

Lascatinn:, o g Cryanil Bveties: £
£ af{ i
ireethiod of Bowlpy Delling: w'f?' v S

/
Bering Drifilng Saglumsmts: f'r‘*w = efyated

Caskag Lawered 1 ,i»,—? iand

1 Tepit RUN T 371 No.of Blaws v E |

£l g () La .. i 128l B

i 2 Elwg | o 4 [ B 851 T

R SiSE - 818 2 B |22 8% &

s Eip) . (BIEDS 2 9|2 EgagqE (o

Sl E|glipdlaln|8l 2 FE|RSIC | &

- s 1 § 4 &\““HT“
Al |0oeiosRIEsED | vl mawaliy. — | —— ,;{’gg R
{ [ i g

e gsei-oo ) Sﬂ'ﬁﬁ ¥ Klecspos.

= o &
& Colle la el

b 2l E e HID

i {i ;fM‘@% ,E_C Lgmy u;-' 4
1 4

e Celladie;

e 5 '.*}""“"]f % C{én-t 4

] D B85 — %’}faéﬁﬁ_}'& A"E," : -
£ Liost ;égseqf i:/y Z1s 9

0] Jhaslewl _
T |SwBEoU (e U |callestpls |
i S0 18- 12 [0-70 - ﬂﬂ""}v‘f.f :é'ffeanwh};
v Fafpusivig %, als |5 1k c
vl TSR Les) — fvc,:{?/g Dﬁ,,w_‘,%v
DR 2T Y B "

Fiug. s‘w{ “*5‘}"\‘ el

1 T 15120 RG0S |~ &.,;,&/g Fz_i% 5*}% i Z;,{ﬂ,-—
W GECIZ D (00r| U | sBPkd % — Clo—
o e e T O e e Y e
2 £f .
7] Fofe (30 Vi1 e 9144 LY e o -_--‘6{5‘ e
A%l Buspest La§] fgc?g?;, ;&ﬁrj«,gar, R —o—
s S =5

Abbrgviaton Used U -

Urssiuronad Sarmple D-Oode Bammpte 0 Disturkes Samsle P - Slandard Pansliralion Test

R Rsfsst [Bandued Bonatration Test (N 2100}

Brancli oflice: 131, {'atpargen] Industrial A'ea Delini- 110 092 Pliune. (}lal 43514 Page 73 of 114

Rtilatar:t 4




e =

29 | TECHPRO ENGINEERS PVT.LTD. Report No. 1666 |

o)) B (AN 1SO 8001: 2008 Certified Company)

J %@V‘ ' Rev. No.: Ri |

|
i
i
|
|
|

L} i
Geotechnical Investigation-for Construction-of Setting up of new AlIMS at Kuraghat,
Gorakhpur, Uttar Pradesh.

APPENDIX-C
CHART-12: BORE LOG CHART (BH-06)

ct'hp Langinesss w4 a0
; e “M?‘ _g o u&{ ,{;m ? i Y1 53#’ ’A“:*_TI'{'»-:S Eﬁ?’i}'nnli I M 24 fo /‘-

A
Lamailne:, -r‘ %§v#1| ot u?-\d -%H.*‘ Lil‘}_,}
Al { gl

Ftethad of Boring Drilliae | Lo 5 :
gﬂm&‘m&%mmw;u *%“‘*'J - g b DT VB,
e, O Borlag/ Osilfise -, LETram -

| Castag Lowsred: 15 Py fate: ?mmfsf;i‘g{ 1% g {58
ok I Drpt}_m{w | | 89T No.ofblows ! «Ele | | ]
£l = {em2 i o g igy |2 =
5|3 Eigm ! o] 2 3 JBgiE =
Sl = ) £/zai 81 B B g 1F B IZF & Desriptian
: = = i o = AT e BT - ] ¥
Bl E| - (€128l (%% )2 |83(3eje |0

b= F |2 =did | B ‘r:;z;ﬁgg-ﬁﬁ =

0% MBSt as RUs 11 18 [Juy <2 = i

’* 3 SIS0 05T — Plorive » e .':w‘\ae}-
"] BT RS U |callstig
LY LHSERt e 0%0) - [Bority 5 foleating

] i -Lif}jjh% 4 g e S{“?‘i j‘ f,""“ *“X—‘;l—
T y ; - . 3
il L‘E_i.m i‘-l ‘.ﬂ G508 U FZ‘L' [‘?&,{Z

(1 jlm il A Il i T S o
v BEBUSWRsIOLTS LT 25 [us
i I s L T Rl e T Y S e
o N L R e
B e o i o D

WA [T Tst
m L0 120 [|ws | - ﬁm!aﬁ Cledming. g o
: A, el 3

T PEEBRwTela O o jgr {;«ry&nm YA Wg

S B3 utlse v 55— j]a-ri;g;? Cuf@hi'ﬁ =

:"‘E'f.:'f:%‘. i oy :H'Eyif/ﬁ' E _J % 7 '?a o

- ]_ | ~ ks
! : f i

1 i ! | | |

Abbraviation Usad: U - Unidishurhed Sam wig G-Care & wﬁa
arg Somste B 854 245
R Rifuesnl (Stamitird Penetation Tt M > i1 iadhe “j o

Pace 74 of 1|4




FI1 o mhlwmsn_ . ) _ BBO6LSEY -11L0 *dUOYd g60 0L | -ly18Q ealy {euisnpu| .Emm‘_m%mn_ .vm._” -99410 Youe.g
[~ . _ . . m = - ) A1pnserd aof =
| 9 1< LT 1S9 6L8l BLEI S S9 0¢ 0 0 0 TN-TO 10 s£epd pue syps aqued.toug S-dd

QUSE[J-UON P8L1 0€0'T vLEl C 3 199 0 0 0 WS Spuws LS p-ad
- : . . - . Ajppse[d [
6 ce e G891 SG6°1 so9l I 8§ €l 0 0 0 10 M0[ Jo shep oyues.coug £-ad
z . ] Aipnserd ao —
S iz 9t | 9sut | et | egw b % | ot | o0 0 | 0 | TR | g tup pus snes opeedaon; | Z-GU
— ] - — = = B == — e Ayonsed R
01 ¢l 4 98’1 670'C 09°11 £ 9 e 0 0 0 10 A0] Jo e[ druedsouy I-a4a
_ o o = o = O 2 ol a |
— — o — = g (13 T

<8 | 2B | <8 |93 |85 | BE | B | 8 |-F|.B|. 2% g 5

$5 | 85 | @& v | 2o | §¥ | £ | F |g% GE || 5| ¢ =

TE| TR | T | 88 | BE | 2E | @ S |8 |[Te|Te| 3| ® 2

2 ! g < B ! Q® S ~ = & B R 7 wondixsa(y [10s g
! & = < < 2 7 = T =] B,
~ g <

_ =3 Z
sy 839qaayy AIN)SIVIA] pue AJISud(g sis{|euy 221§ uje.nsy = ®

1S31 ALISNAA a13id

‘ysepeid :Eﬁ ..Sar_xm._o_o. ‘reybesny| 1e mE:«ﬂ?wc jo dn Bunes Jo co.zo::mcoo 10} cozma:moé_ _mo_c;om;om_o

a-XIaN3ddv

it Taks milespie

LY T"ON "A8Y

(Auedwod peyilied 8002 11006 OSI NY)

9991 'ON Hoday

"AL7"IAd SHIINIDNT O"HdHOA |




§%‘ TECHPRO ENGINEERS PVT,LTD.
?JJ' LB (AN 1SC 9001: 2008 Certified Company)

|
%Wl ‘

| TN B e

|
‘ Geotechnical Investigation for Construction of Setting up of new AlIMS at Kuraghat;
| Goraknpur, Uttar Pradesh.

. APPENDIX-E
GRAPH-1: PARTICLE GRADATION CURVE (BH-01)
[ Ciay | Silt | FineSand [ Msd.Sand | C.Sand | Gravel |

- 7 Ce)
1l Fre T m-sl
|
T
|

——1.60 Metre

71 111] i
LA/ {1}

—=—2.50 Metre

| t ——4.50 Metre

Il
| | Y
3 /g/ | RN
e 4NV B T
I % I’ I I.! : 1
2 fl““ll | '! i ]
3 /| B
la—J II_ ___.I. !_
2 | L
|

[
i

0.100 1.000

Particle size (mm)

[ Clay | Silt | FineSand | Med.Sand | C.Sand [ Gravel |

|| ——7.50 Metre

i
i | —#=—10.50 Metre

1| ==—13.50 Metre

[ Particle size {mm)

Gravel . Pariicle Size >4.75 mm Fine Sand: 0.075mm< Particle Size €0.425 mm
Goarse Sand : 2.00mm< Particle Size <4.75 mm Sift - 0.002mm< Particle Size <0.075 mm
Medium Sand : 0.425mm< Particle Size <2.00 mm__ | Clay .<0.002mm

\,_--_ LN —

Branch office: 131, Patparganj Industrial Area,Delhi- 110 092 Pho“n‘Tﬁ RO E R AT ROGB. o s Page 76 of (14




J'

| §;_"j : |

&9 | TECHPRO ENGINEERS PVT.LTD.,

Report No. 1666 |

SERC

{AN IS0 9001: 2008 Certified Company)

X7

|
Rev. No.: R1 i

|
Geotechnical Investigation for Construction-of-Setting up-of-new AIIMS-at Kuraghat, |
Gorakhpur, Uttar Pradesh. ,'

APPENDIX-E
GRAPH-2: PARTICLE GRADATION CURVE (BH-01)

[ Clay | Siit [ FineSand | Med.Sand | C.5and | Gravel |
100.0 =
T LA T
90.0 | !'I —7 Ll Il : ! || ——18.50 Mete
80.0 } - .' | I / l : —=— 18,00 Melre
B L L]
70.0 +— - T e ; -
T i | M
c 60.0 ! L] mERIn
A 50.0 | | | |
= B | ‘ | 11 | [ 1] |
s | : B | i R
c 40.0 —— i [ T
B a0 | LLALE L T 1] L
CDno.ﬂ — 4 'I‘ L I'_n | [.J|r|
- ! T/ T
10.0 ; i' — AL : T
| | | I: ! i L | | | i
0.0 g = : —
0.001 0.010 0.100 1.000
Particle size (mm)
Gravel . Particle Size >4.75 mm Fine Sand: 0.075mm< Particle Size <0.425 mm
Coarse Sand: 2.00mm< Particle Size <4.75 mm Silt : 0.002mm< Particle Size <0.075 mm
Medium Sand :0.425mm< Particle Size £2.00 mm | Clay :<0.002 mm

Hranch ofice 131, Palpargan] Industrial Area,Delhi- 110 092 Phonc: 011 43519098

Dace 77 ol 114




£ ;

%‘? =

' (AN 150 9001: 2008 Certitied Company)

TECHPRO ENGINEERS PVT.| TD.

it ] hgn’hﬁﬁ‘r

Geotechnical Investigation for-Construction of- Setting up of new AlMS ai Kuraghat,

Gorakhpur, Uttar Pradesh.

APPENDIX-

E

GRAPH-3: PARTICLE GRADATION CURVE (BH-02)

‘H'

[ Clay | Silt | FineSand | Med Sand | C.8and [ Gravel |
100.0 T N % W -
90.0 | | - L | |4 ! ;'_i, | il '!!L+1.00Metre
1] . // Ll Ll | —=—2.50 Metre
80.0 T T : e Tl I -
' ||l| | g'r‘/ / 1] | | ‘ ——— 4.50 Metre
L700 T !' il I I 'I|/|,J/ / ! |||| | IT
<33 | 4] | | | Eob _'_
I A 0 1 IV A RN \:
e T T L2 T |
— | | b | | L]
c 40.0 RN ' | % I Wi ‘ -
o [ | 1/ 2 Lo
d‘_’ 30.0 : I i| = —}— —! ,_'T:= — | ,_ _ll_ l__l_
{0 /il Bl L | il
[ | : P , RN
/l i 1 L B
T ! i RN
I | L
0.100 1.000
Particle size (mm)
[ Clay | Silt | FineSand | Med.Sand [ C.Sand | Gravel |
100.0

|| ——7.50 Metre

—#—10.50 Metre

——13.50 Metre

0.100

Particle size (mm)

1000

| Gravel . Particle Size >4.75 mm Fine Sand: 0.075mm< Particle Size <0.425 mm |
Coarse Sa : 2.00mm< Particle Size <4.75 mm Silt :0.002mm< Particle Size <0.075 mm
Medium Sand : 0.426mm«< Particle Size <2.00 mm | Clay . <0.002 mm |

1 ﬁ,-mf, o iy
Branch office: 141, Patpargani Industrial Area,Delhi- 110 092 Phdne 51 1-

x

i

14 |=

it

5 SR

Page 78 of 1 (4

4

i




‘ -

- 2 = ! 8 1666 |
3 @% - TECHPRO ENGINEERS PVT.LTD. | Aeport No. 1 2 |
= %__M}f%! (AN 1SO 8001: 2008 Certitied Company) | i
) S | ' Rev. No." R1 | :
I | i | | | ‘
, | ‘ ' |
‘ l Geotechnical Investigation for Construction of Setting up of new AlIMS at Kuraghat, ‘
i ' Gorakhpur, Uttar Pradesh. |
~
{ APPENDIX-E
- GRAPH-4: PARTICLE GRADATION CURVE (BH-02)
a | Clay | Sift | FineSand | Med.Sand | C.Sand | Graval |
‘-
100.0 W 1 T
: 5 S|
( 90.0 ||| i I| | | _‘ Bl |5 !|I || ——16.50 Metre
. | | | RN
a 80.0 1| i ARSI fi _' | | L1 —~=—18.00 Metre
e | l ; I I |
‘ 70.0 Bl —— i ,i ) T
I i | | | |
" 2600 e | L
i | b | | | (1}
. 8500 (— - 3 R s i i i S e i
LIS . s i A
; IREREI AR L
53300 T I‘i‘;- ] S .| T . [ ] T 7 i
: T T
20.0 RS W | | | E S | ‘ : |
' [ TTTH I T FHHT L]
10.0 L L il AR | 1]
: NN || I | 1 L ETH il It
00 EIH%A LU T L
0.001 0.010 0.100 1.000
Particle size (mm)
{
i
Cx | Gravel : Particle Size >4.75 mm Fine Sand: 0.075mm< Particle Size <0.425 mm
{ Coarse Sand : 2.00mm< Particle Size <4.75 mm Silt : 0.002mm< Particle Size <0.075 mm
Lo | Medium Sand : 0.425mm< Particle Size <2.00 mm Clay : <0.002 mm
o
[ ¥
(.
Lo
(.
N
(
(
(
(
L
(
Branch office: 131, Patpargan] Industrial Area,Delhi- 110 092 Phone: 011- 43519098 Pageﬁof Lid




2%  TECHPRO ENGINEERS PVT.LTD. |
ggé{f' Ly (AN ISO 9001: 2008 Certitied Company) |

Rev. No.: R1 |

Geotechnical Investigation for Construction of Setting up of new AlIMS at Kuraghat,
Gorakhpur, Uttar Pradesh,

APPENDIX-E
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APPENDIX-E
GRAPH-11: PARTICLE GRADATION CURVE (BH-05)
| Clay | Silt | FineSand [ Med.Sand [ C.Sand | Gravel |

100.0
90.0
80.0 _
70.0 |

| | ——16.50 Metre

! —=—18.00 Metre

£ 80.0
L1

© 50.0
[1x]

£ 400
o
Qo

= 30.0 :

s _

20.0 i

|

100 | —— 1

|
0.0 =

0.001 0.010 0100 1.006

Particle size (mm)

Gravel . Particle Size >4.75 mm Fine Sand: 0.075mm< Particle Size €0.425 mm
Coarse Sand : 2.00mm< Particle Size <4.75 mm Sitt : 0.002mm< Particle Size <0.075 mm
Medium Sand : 0.425mm< Particle Size <2.00 mm | Clay 1 <0.002 mm
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APPENDIX -F

GRAPH-1: SPT CORRECTION & PLOT FOR BORE No. 01

20.00

Bore Hole No. : 01 Depth of water table: 4.90 m
: _ SPT
Depth of | Type =1 Bl YETaUIGEN [} e Correction | SPT
sample of Soil Recorde | density Pressure dilatanc | Factor Carractad
P d (Wm?) (tm’) i s )
1.50 12 1.847 2.770 12.00 1.43 17.17
3.00 9 1868 |  5.603 9.00 1.20 10.76
4.50 11 1.868 | 8.404 11.00 1.06 11.66
6.00 13 1.868 11.205 13.00 0.96 12.53
7.50 .16 1.868 | 14.007 15.50 0.89 13.78
9.00 17 1.868 | 16.808 16.00 0.83 13.25
10.50 | 17 1.868 | 19.609 16.00 0.78 12.43
12.00 | 14 1.868 | 22411 14.00 0.73 10.25
13.50 | 22 1.868 | 25.212 18.50 0.69 12.81
15.00 | 23 1.868 28.013 15.00 0.66 12.49
16.50 |35 1.868 30.815 25.00 0.63 15.64
18.00 25 1.868 33.616 20.00 060 | 1193
20.00 |30 1.868 37.351 22.50 0.56 | 12.63
SPT N Value (BH-01)
0 20 40 60 80 100
0.00 . |
AEENTRTEN
L O
5.00 : —
= T —8—SPT Recorded
S I. . —ld, = CEITE
E - | _E__ —&—=S5PT Corrected
< 1000 -
=
S ]
o
2 1
o =Fel
15.00 000 ) i )
- |
|
|
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APPENDIX -F
GRAPH-2: SPT CORRECTION & PLOT FOR BORE No. 02
Bore Hole No. : 02 - | Depth of water table: 4.90 m
SPT
= a
Depth of | Type SoL SUIK. Dverbugern after Correction | SPT
sample | of Sail Hetoids, | engltvy b Presasure dilatanc | Factor Carrected
o d wm¥ . | wm® .
1
1.50 10 1.728 :] 2.592 10.00 1.45 14.53
3.00 14 1.708 .- 5.125 14.00 1.23 17.15
4.50 13 1.708 | 7.688 13.00 1.09 14.17
6.00 16 1.708 | 10.250 15.50 0.99 15.40
7.50 .10 1708 | 12.813 10.00 092 | 919
9.00 15 1.708 | 15.375 15.00 0.86 ! 12.87
10.50 9 1.708 17.938 5.00 0.81 | 7.26
12.00 19 1.708 20.500 17.00 076 | 12.95
13.50 | 17 | 1708 | 23.063 16.00 072 | 1156
15.00 ! 24 1.708 | 25.625 19.50 0.69 | 13.40
16.50 ] | 33 | 1708 | 28188 24.00 066 | 15.73
18.00 | 27 | 1708 | 30750 21.00 0.63 13.15
2000 | o 38 | 1708 | 34167 26.50 059 | 1566
SPT N Value (BH-02)
4] 20 40 50 80 100
oo T EREN I 1]
E| b | I i
! i |
BEEE | | A
HENEN
IEEEEEEE
5.00 EENENEEE
| I
|z TITTITIT I ] —eeseTRecodes
| E o | == SPT Corrected
| = 10.00 - i f j
| = ? :
! [«X 1
a 3 |
e i
[ 15.00 - :
: e ] i
i !
|

T Tty Fian' g vt g4,

— — - \
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( APPENDIX —F
¢ GRAPH-3: SPT CORRECTION & PLOT FOR BORE No. 03
I Bore Hole No. 1 03 Depth of water table: 4.80 m -
; SPT s
Depth of | Type oEL B Overburden | o . | Correction| SPT
i | Recorde der*sﬁy Pressure o :
sample of Soil ; dilatanc | Factor Correcied
d (t'm? (tm 8 1y
1.50 10 1.895 2.843 10.00 1.42 14.22
3.00 18 1.828 5.483 18.00 1.20 21.65
4.50 13 1.828 8.225 13.00 1.07 13.87
6.00 16 1.830 10.983 15.50 0.7 15.04
7.50 14 1.830 13.729 14.00 0.80 12.54
5.00 24 1.830 16.474 19.50 0.83 16.28
10.50 29 1.830 19.220 22.00 0.78 17.23
12.00 17 1.830 | 21.966 16.00 0.74 11.82
13.50 | 35 1.830 | 24.711 25.00 0.70 17.48
15.00 ] 49 1.830 27.457 32.00 0.66 21.25
16.50 58 1.830 | 30.203 37.00 0.63 23.35
18.00 | 24 | 1.830 ! 32.949 19.50 0.60 11.76
20.00 | 29 | 180 | 36610 22.00 057 12.49
i
SPT N Value (BH-03) i
i
a 20 40 60 0 100 |
0.00 [
NN R 2 EN
ENEENRER |
= i |
| [ | | | ! :
e |
5.00 :
S
o ~&= SPT Recorded
-.S__. O SEL S
GEJ - =8 SPT Corrected
— 1000 I Nl |
= =
joR
[ —3 +
o | ]
15.00
= S U588 :—‘l.
R Ir
} 20,00 + : i
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APPENDIX -F
GRAPH-4: SPT CORRECTION & PLOT FOR BORE No. 04
Bore Hole No. : 04 : Depth of water _Table: 480 m
: SPT; Bulk ‘Overburden SPT : .
d (tm’) (m®) :
1.50 7 0.000 0.000 7.00 1.50 10.50
3.00 14 1830 | 5.489 14.00 1.20 16.83
450 21 1.830 |  8.234 21.00 1.07 22.40
6.00 23 1902 | 11411 19.00 | 096 18.20
7.50 29 1.902 | 14.264 2200 | 088 | 1943
9.00 12 1902 | 17117 1200 | 082 | 986
10.50 18 1902 | 19.969 16.50 0.77 12.71
12.00 14 1745 | 20936 14.00 075 | 1057
13.50 52 1745 | 23554 33.50 072 | 239
15.00 25 1745 | 26171 2000 | 068 I 1360 |
- __i
SPTN Value (BH-04) |
0 20 40 60 80 100 |
0.00 — | |
|
g .
[ S
5.00
i — -——----—:—-—--i —&—SPT Recorded
E | == SPT Corrected
£ |
= |
a
= 10.00 SUSE B, |
|
15.00
= OF sE5R0 Finclee s Bye R4,
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APPENDIX —F
GRAPH-5: SPT CORRECTION & PLOT FOR BORE No. 05
Bore Hole No. : 05 Depth of water table: 4.00 m
e T SPT
Depth of | Type EECTOI, i ?ér:gity gr\;esr:jrrgen after Correction| SPT
samplg of So.rl d (D’ng_ Wm—_a) guatanc Facior Corrected
1.50 7 1.725 2.588 7.00 1.45 10.18
3.00 10 1.856 5.567 10.00 1.20 11.98
450 16 1.856 8.350 15.50 1.06 16.46
6.00 20 1.867 11.205 17.50 0.96 16.87
7.50 22 1.867 14.006 18.50 0.89 16.45
5.00 [ 19 1.867 16.807 17.00 0.83 14.08
10.50 | 23 1.867 19.609 19.00 0.78 14.76
12.00 | 63 1.867 22410 39.00 0.73 28.55
13.50 : 41 1.867 25211 28.00 0.65 | 19.39
15.00 | 55 1.867 28.012 35.00 066 | 23.01
16.50 | 65 | 1867 30.814 40.00 063 | 2502
18.00 | 77 | 1.867 33.615 46.00 0.60 27.43
20.00 : 62 i 1.867 37.350 38.50 0.56 21.60
‘ SPT N Value (BH-05)
0 20 40 60 80 100
0.00
5.00
i ~&—SPT Recorded
B
; g —&—SPT Corrected
| — 10.00
=
Q.
]
o
15.00
i {
|
20.00
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APPENDIX —F
GRAPH-6: SPT CORRECTION & PLOT FOR BORE No. 06
Bore Hole No. : 08 ' o Depth of water table: 510 m .~
g T % - [.8PT R i
Depth of | Type gp T 5 S“”‘_, Querburden | aier | Correction| SPT
sample | of Soil | ECr08 | cenSLy b dilatanc | Factor. .. -| Corrected
"l d (ym? (¥m®) + ' i
1.50 10 1.750 2.625 1000 | 145 | 1449
3.00 | 14 1.720 5.159 14.00 122 | 1712
4.50 12 1.720 7.738 12.00 109 | 1305
6.00 10 1.844 11.065 10.00 097 | 968
7.50 13 1.844 13.831 13.00 0.89 | 1161
9.00 34 1.844 | 16597 2450 | 083 | 2039
10.50 34 1844 | 19363 | 2450 078 | 19.13
12.00 .67 1.890 | 22.682 41.00 073 | 29.34
13.50 63 1.890 | 25517 | 39.00 069 | 2685
15.00 45 1.890 | 28352 | 30.00 0.65 | 19.60
16.50 | 59 1890 | 31187 | 37.00 0.62 ! 22.99
18.00 | 35 | 1890 | 34023 | 2500 059 | 1481
20.00 | 30 | 1890 | 37.803 | 2250 | 056 | 12.53
SPT N Value (BH-06)
0 20 40 60 80 100
0.00
| 5.00
'- !
I ' —&SPT Recorded
@ —&=SPT Corrected
E Bl
~ 10.00
=
o4
[dd]
=]
15.00
| 2000 +——
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ANNEXURE-G
ELECTRICAL RESISTIVITY SURVEY

INTRODUCTION

[.1

Branch office: 131, Patpargan) Industrial Area.Delii- 110 (0392 Phone: 011 =i'35‘:t-=3='1§i

Introduction to Resistivity Surveys:
Geophysical resistivity techniques are

based on the response of the earth to the flow of electrical current. With an
electrical current passed through the ground and two potential electrodes to
record the resultant potential difference between them, we can obtain a direct
measure of the electrical impedance of the subsurface material. The resistivity
of the subsurface, a material constant, is then a function of the magnitude of
the current, the recorded potential difference, and the geometry of the electrode
array. Depending upon the survey geometry, the data are plotted as 1-D
sounding or profiling curves or in 2-D cross-section in order to look for
anomalous regions. In the shallow subsurface, the presence of water controls
much of the conductivity variation. Measurement of resistivity is, in general, a
measure of water saturation and connectivity of pore space. Resistivity
measurements are associated with varying depths relative to the distance
between the current and potential electrodes in the survey, and can be
interpreted qualitatively and quantitativety in terms of a lithologic and/or

geohydrofogic model of the subsurface.

The ultimate objective of a VES at a locality is
to obtain a true resistivity log similar to, for example, the induction log of a well

at the locality, without actually drilling the well. However, because of inherent

- i Tli 4

3

L
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1.2

limitations {which will be discussed briefly), the resolution of the VES methods
is not as high as that of the induction log. Nonetheless, the VES methods

remain as the most inexpensive methods of subsurface exploration. On the

other hand, its resistivity varies according 1o small changes in water salinity.

This property together with the low cost makes the VES methods very suitable

for groundwater exploration.

Electrical Properties of Earth Materials

-8
]
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Table 1: Typical Range of Resistivities of Earth Materials

The electrical resistivity of rock is a property which depends on lithology

andfluid content. The resistivity of coarse-grained, well-consolidated sands to

nesaturated with fresh water is higher than that of unconsolidated silt of

thesame porosity, saturated with the

same water. Also, the resistivities

¥
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ofidentical porous rock samples vary considerably according to the salinity
ofthe saturating water. The higher the salinity of the water, the lower
theresistivity of the rock. Thus, it is quite possible for two different types ofrock,
such as shale and sandstone, to be of essentially the same resistivitywhen the
sandstone is saturated with saline water and the shale with freshwater. For this
reason, the number and thicknesses of the geoslectric units asdetermined from

Vertical Electrical Sounding (VES) measurements at a locality may not

necessarily be the same as the geological ones.

1.3  Resistivity Surveys: Application and Limitation
Resistivity  (Geo-electrical)

surveying is one of the most versatile and successful geophysical prospecting
methods for mineral prospecting, ground resistance measurements, geological
and geo-technical mapping, bedrock studies, certain civil engineering

applications and also for ground water prospecting.

The greatest limitation of the resistivity sounding method is that it does not take
into account lateral changes in the layer resistivity. Independent geophysical
and geological information are necessary for a valid interpretation of resistivity

data.

2.0 ELECTRICAL RESISTIVITY METHOD

2.1 A brief description
Electrical resistivity method consists of transmitting

electrical current into the earth through a pair of grounded metal electrodes,

and measuring the resulting polential generated across the sacond pair of

o TR . NN - ¢+ ¥
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grounded metal electrcdes. There are a variety of electrode arrangements
(arrays) that can be used.

The electric resistivity of a rock formation limits the
amount of current passing through the formation when an electric potential is
applied. It may be defined as the resistance in ohms between opposite faces of
a unit cube of the material. If a material of resistance R has a cross-sectional
area A and a length L, then its resistivity can be expressed as

r=RA/L

Units of resistivity (r) are chm-m.

Resistivity of rock formations vary over a wide range,
depending on the material, density, porosity, pore size and shape, water
content and quality, and temperature. There are no fixed limits for resistivities of
various rocks. In relatively porous formations, the resistivity is controlled more
by water content and quality within the formation than by the rock resistivity. For
aqguifers composed of unconsolidated materials, the resistivity decreases with
the degree of saturation and the salinity of groundwater. Clay minerals conduct
electric current through their matrix, therefore clayey formations tend to display
lower resistivities then do permeable alluvial aquifers. The representative

resistivity values of common earth matertials are displayed in Table-1 for
reference.

2.2 Instrument used
Geoelectric data acquisition was carried out by using the Resistivity Meter

Aquameter CRMAUTO C. The instrument is equipped with microprocessor

fechnology which employs ingenious methads far exiracting subsurface
For Teztimm Tepinase: D 749
e RIS DR l—w»uaﬁ 4 L }.'.;%,u,,
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Therefore the heavy down pour during a limited period creates the havoc of
water logging and flood and most of the water use to flow without economic use
except some water which is collected in the water bodies and the depressions

spread in the city.

5.0 GEOPHYSICAL INVESTIGATION

5.1 Field Methodology of VES
The most popular Schlumberger array was used for

the detineation of vertical variation of resistivity in the sub-surface. In this
configuration current electrodes are moved outward in steps while potential
electrodes remain fixed and moved occasionally. In present VES investigations,
the spread length of 400 m has been selected for the ground water prospect in
the sub-surface. The center point of the spread was selectednearby the
proposed location (due to existing wheat crops their and ground clearance of
400 m long straight profile). A metal electrode, made of stainless steel, was
driven into the soil at each end of the spread (A & B, Figure 2). Both electrodes
were then connected to the current port of the instrument with the cables,
located at the center of spread. The electrodes M and N (Figure 2) were also

driven into the soil and connected to the respective voltage terminal.

5.2 Layout and computation

Al M | N L B mR [L? — a?]
Pa B

b = B r— - e

Fig 2: Schematic diagram of VES layout

(AR Yor Terhmo Droineis e Ttd.
)
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e

A, B = Current Electrodss

M, N = Potential Electrodes

a = Separation between potential electrodes
L = Separation between current electrodes
pa= Apparent Resistivity

5.3 FIELD DATA ACQUISITION

The Vertical Electrical Sounding (VES) investigations were conducted in the
proposed area on 2" March 2017. The vertical electrical sounding (VES) were

carried out at 4 proposed points as displayed in Fig 3.
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5.4

5.5

Field Data Processing
Upon compietion of a field resistivity data acquisition, a

value is calculated that represents the apparent resistivity of the volume of
earth that the current flows through.

R [1? — a?]

= 1
Pa i (1)

Where,

Pa= Apparent Resistivity

a = Separation between potential electrodes

L = Separation between current electrodes
Computed apparent resistivity data vs electrode separation is plotted on log-log
scale. The electrode separation is plotted on X-axis and apparent resistivity
values on Y-axis. The plotted apparent resistivity values are shown as circles

and black tine.

VES Data Interpretation

The interpretation of each sounding curve was carried
out by the use of curve maiching technique and by an automatic interpretation
program and curve is matched and modified by trial and error until a very close
match (with the standard curve set, shown in red lines) was attained between
the calculated and standard resistivity curves. The differences between the
observed and calculated blocks were minimized to obtain an acceptable
agreement of the fitting process (Loke & Barker, 1996). A measure of this

s
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difference is given by the roct-mean-square error (RMS%). However, the
lowest RMS error may show large and unrealistic variations in the model
resistivity values and might nct be the best from a geclegical concept.
Notwithstanding this, reasonable values of RMS (3.12-7.81) were maintained
for all the profiles.

While the resistivity method is used to measure the
resistivity of earth materials, it is the interpreter who, based on knowledge of
local geologic conditions and other data, must interpret resistivity data and

arrive at a reasonable geologic and hydrologic interpretation.

In geophysical inversion, one seek to find a model that
gives a response that is similar to the actual measured values. The model is an
idealized mathematical representation of a section of the earth. The model has
a set of model parameters that are the physical quantities we want to estimate
from the observed data. The model response is the synthetic data that can be
calculated from the mathematical relationships defining the model for a given
set of model parameters. All inversion methods essentially try to determine a
model for the subsurface whose response agrees with the measured data

subject to certain restrictions and within acceptable limits.

5.6 VES Interpretation Result
The proposed project area was covered with 4 VES
points in order to delineate sub-surface Ithological units and occurrence oi
ground water and its quality. The area is covered by unconsolidated alluvial
Branch otfice: 131, Patpargan] Industrial Area,Delhi- 110 032 Ph ey 0T - 438 F098 5 d2en Tt TRake 102 of | |4
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deposits comprising of medium to fine grained sand, clay and kankar. Ground

water occurrence in the project area is primarily in the unconfined aquifer.

The interpreted result of all 4 VES is enclosed in Annexure-A from Fig 4

to Fig 7.

6.0 QHSE

. We care for utmost safety of man and machinery during field operations.
Provisions have been made as per industry standard to acquire highest quality of data.
As a concern to the environment, the crew desisted from any littering in the surrounding.

7.0 OPERATIONAL STANDARD

We adopt ASTM (American Scciety for Testing and

Materials) standard guidelines D6431 equipment, field procedures, and interpretation

l methods for the assessment of the electrical properties of subsurface materials and their

pore fluids, using the direct current (DC) resistivity method.

8.0 LIMITATION

¢ A fundamental limitation of all geophysical methods lies in the fact that a
(. given set of data cannot be associated with a unique set of subsurface conditions. In

most situations, surface geophysical measurements alone cannot resolve all ambiguities,
@ and some additional information, such as borehole data, is required. Because of this
¢ inherent limitation in geophysical methods, a resistivity survey alone is never considered

a complete assessment of subsurface conditions. Properly integrated with other
( information, resistivity surveying is an effective method of obtaining subsurface
. information. All surface geophysical methods are inherently limited by decreasing

resolution with depth.
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A common feature of all electrical methods is that the models derived
from the electric profiling are not unique. That is, depending on the subsurface geo-
electric structure, there may be many models that will produce essentially the same
apparent resistivities. This is known as the principal of equivalence. To overcome this
limitation, computer software programs include routines for evaluating the equivalence of
a given model! relative to the observed resistivity values, resulting in a model that
provides the closest fit to the cbserved data. In brief, the limitations of electrical resistivity

technique can be summarized as:

a) Interpretations are ambiguous; consequently, independent geophysical and geclogical
controls are necessary to discriminate between valid alternative interpretations of the
resistivity data (Principles of Suppression & Equivalence)

b) Interpretation is limited to simple structural configurations.

c) Topography and the effects of near surface resistivity variations can mask the effects
of deeper variations.

e) The depth of penetration of the method is limited by the maximum electrical power
that can be introduced into the ground and by the practical difficulties of faying out
long length of cable. The practical depth limit of most surveys is about 1 Km.

f) Accuracy of depth determination is substantially lower than with seismic methods or
with drilling.

g) Presence of high-tension wire, fences or elongated buried conductor may affect the

resistivity measurements.

9.0 DATA COLLECTION FROM EXISTING BOREWELLS I —JSQ’\i
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Sub-surface

litho units,

bore diameter, ground water discharge and its quality has been selected as parameter to

obtain general information about the ground water availability and yield in the proposed

area. The gathered information is tabulated below:

. Bore Installed Approx.
S.No. Location Dia Qty Pum.p Da T
Capacity
1 7.5" 1 15 HP 240 LPM
2 Sugarcane 6" A 15 HP 240 LPM
3 Research Station 4" 3 7.5 HP 100 LPM
4 e 4 5 HP 60 LPM

Table 3: Data from existing borewell at sugarcane research station

10.0 DRILLING RECOMMENDATION

Based on the interpreted result it is observed that

the saturation exists in the depth range of 12 m to 145 m within the aquifer formed of

mainly fine-medium-coarse grained sand. In terms of lithological variation and

occurrence of ground water in the sub-surface, all the surveyed points are almost

similar in nature. However, eastern end of surveyed area are comparatively better for

borewell drilling for ground water exploration and preferences are tabulated hereunder

on the basis of observed resistivity values and aquifer thickness

Preference VES Approx.
Order Location Discharge

1 VES-03 350 LPM

2 VES-04 350 LPM

3 VES-01 300 LPM

{ 4 VES-02 250 LPM

Table 4: Preference order for borewell drilling

The above estimated ground water yield are qualitative only based on the information

-
Yor 't

from existing borewells in the surroundings

Branch office: 131 Patpargan; Industrial Area,Delhi- 110 092 Phone: 011- 43519098
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11.0

CONCLUSION
From this study, several conclusions can be made. Perhaps the most

important conclusion is that vertical electrical resistivity sounding (VES) do provide
adequate and inexpensive means of studying the sub-surface for the ground water
exploration purposes; and, notwithstanding inherent inaccuracies caused by lateral
inhomogeneities and anisotropism, interpretation of VES data leads to the knowiedge
of the maximum depth below which it could be unlikely for groundwater aquifer o
oceur.

The geophysical investigation revealed that the subsurface consists of
layered structure composed mainly of fine to course grained sand and silt.In general,
the upper 10 m layer formation of sand with silt comes under dry to moisture
accumulation and is having resistivity values in the range 68 — 211 Q-m. Saturation
occurs below this depth extending till 140 m depth in the unconfined condition. Ground

water quality in this zone is mostly potable to brackish.

Branc
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