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Soil investigation has been carried out at Ganganagar, Burdwan Road, Ward No-
a(SMC]), P.S-Siliguri, and Dist-Darjeeling for the purpose of designing suitable
foundation for Basement +Lower Ground + six Storied Commercial cum
multiplex Building,

The cbjective of the exploration work was to determine the probable sub surface
conditions such as stratification, denseness or hardness of the strata, position of
ground water table etc, and to evaluate probable range of safe bearing capacity
for preparing safe and economic design of foundation,

The plot is more or less level and the Spot is 0.50m abave from existing road
level. Seven 150 mm dia bore holes were taken down to a depth of 15 m below
the existing ground level at the site as per location shown in the site plan, Auger
boring and bentonite mud drilling were used for drilling the holes. Standard
Penetration Test was done on the soil at different depth.

Laboratory testing on selected undisturbed/representative soil sam ples were
done for classification purpose and to determine their strength & other physical
properties.
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OILINVESTIGATION
e D e r:_.'_ll-|:¢l.d'=-:-|,;l|:';_:_-;':||:-

(A) EIELD TESTS:
1. Standard penetration tests,
Z. Determination of In-5itu density,
(B) LABORATORY TESTS:

1. Natural moisture content
2. Specific Gravity
3, Grain size analysis,

1. Standard Penetration Tests :-

A standard split spoon sampler is driven 45 cm into the ground by
means of a 63.5 kg hammer falling freely from a height of 75 cm. The total
number of blows required to drive the second and third depth of 15 em [
Le.total 30 cm ) is called the standard Penetration resistance [ N blows per 30
cm). After the blow counts are recorded, the spoon 1s withdrawn and a

P representative sample is obtained for identification tests, The N value has
been corrected as per 1S: 2123-1981,
Corrections:
a} Due to Overburden — The N value for cohesionless soil shall be corrected
for overburden [N°).
b] Due to Dilatancy - The value obtained after correction due to overburden
shall be corrected for dialatancy if the stratum consists of fine sand and
siit below water table for values of N° greater than 15, as under [N");
N'= 15+ % ( N'= 15)
2. Determination of In-Situ density;
The in-situ density of soil is determined by core cutter method as per

15: 2720 (Part XXIX) - 1975,
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(B) LABORATORY TESTS:

The soil samples collected from the bore holes during field Investigation were
sent to the laboratory for determination of soil classification and physical
properties.
The following laboratory tests were conducted on soil sample.
tural mo ntent: [t is the ratio of weight of water in the voids to the
weight of solids. It is expressed as percentage,
[t is determined in the laboratory by Oven drying method as per 15: 2720
[Part-11)-1973.  In this method the soil sample (collected in the air tight
polythene pack] is dried in thermostatically controlled oven at 105-1109C for
24 hours.
2. Specific Gravity: Specific gravity is the ratio of the weight in air of a given
volume of a material at a standard temperature to the weight in air of an equal
volume of distilled water at the same stated temperature.
The specific gravity of soil sample is determined by density bottle method as per
15: 2720 {Part 111 /Sec 1] - 1980.
3. Shear Strength test;
When an external load is applied on a soll mass, shearing stresses are induced in
it. If the shear stress developed on any plane in the soil exceeds a certain limiting
value, failure of the soil nccurs.
The maximum shear stress which a given soil can withstand is called its shear
strength,
The factors governing the shear strength of a soil are:
(a) Internal friction.
(b]Cohesion,
A5 it is seen from bwo no's bore log data sheet that the average soil strata
at 2 to 4 mis fine, medium & coarse sand, which is cohesionless(C=0), so
shear parameter angle of internal friction (@) is found out from
correlation between angle of internal friction and corrected SPT
value as per IS5 6403 : 1981.
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Unconfined Compression test and Vane Shear test is applicable for pure

forms of clay.

2 in size lysis :
The soil samples collected from the different depths were used for determination
of Grain Size analysis, This is determined in the laboratory by the mechanical
analysis, which consists of:

(a)Dry mechanical analysis or sieve analysis.[15-2720 (Part-4)- 1985]

(b) Wet mechanical analysis or hydrometer analysis, [I5-2720 {Part-4)-

1985]
of Net in ity of §

Net SafeBearing capacity of soil is determined considering the following two
aspects :
1. Shear failure of soil as per 15:6403-1981: Under this aspect calculations are
made for both General Shear failure and Local Shear failure and appropriate
value of the either, or a interpolated value as per void ratio is determined as the
net safe bearing capacity from shear failure point of view,
Z. Allowable settlementas per 15: 8009 (Part-1)-1986: Maximum permissible
settlement for RC.C. structure and the type of soil as mentioned in the
report(sandy] Is S0mm as per I1S: 8009 (Part-1)-1986. Tn the present case
considering all aspects, allowable settlement as indicated in the Net allowahle
bearing capacity Table has been assumed to determine the Net Safe bearing
capacity by the formula suggested by Bowles(1988):
Net Safe Bearing Capacity =48Ne-Ra((B+.33)/2)25. R,
Where
Neor= Design N{SPT) Value
5:= Allowable Settlement
Ra= Depth Correction Factor =
B= Width of Footing
Rw= Water Table Correction
The Net allowable bearing capacity is taken as the lesser of the two values
determined considering the above two aspects.

The calculations are shown in table- 8,9,10,11 &12
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Table-

BORE LOG DATA SHEET
! E}U_,E: ‘:_'r
LING etk 75 L=
The spot is 'I]I.E:?I]I m
DIA OF BORE BMD GRDU”DI abovefrom road
BED RL lovs
TERMINATION x '
DEPTH | 1500 m | LOCATION
COMMENCED ON : COMPLETED ON - | GANGANAGAR, BURDWAN
| 22/10/2018 24/10/2018 ROAD, WARD NO-5, PS-
GROUND WATER LE"I.-"EL 2.7 M Down from G.L 5[L]EUR] DIST-DARJEELING. |
| BESCRIPTION OF STRATA | LEGEND | FROM | 70 | Thickness | N | 54M pLES =] DEPTH. |
| _ m m m 1.-’1Im: Type | Ref No. _ m
Silty fine, medium, |
Course sand with 200 245 k45 | 17 P P-11/1 2.15-245
_Gravel grey in colour, e | e s e oo =
Do = 300 (345 045 | 15 | P | pay2 | 315345 |
Do 400 | 445 0.45 24 P P-11/3 4.15-4 45

Silky ﬁnE medium,
Course sand with

500 | 5.45 (.45 25 P P.llf4 | 5.15-545
Gravel grey in colour.

600 | 645 | 045 18 P PII/S | 6.15-6.45

Do
o 7.00 | 745 0.45 22 P P-Ilj6 | 7.15-7.45
Do 8.00 | 845 0.45 27 F B-II/7 | B.15-845

Silty fine, medium,
Course sand with
Gravel grey in colour.

9.00 | 945 .45 26 P P-11/8 9,15-9.45

10.15-
. . : 18 5
Do 10.00 | 1045 | 045 P PS | oes
11.15-
i §
- Do 11fm 1145 | 045 i+ P | P-1I/10 1145
12.15-
: 3
Do 12.00 | 1245 | 045 0 | B [Puan| R
Do 1800 1345 | 045 | 65 | P | P12 i
| 13.45
14.15-
| bo 1400 | 1445 | 045 | 100 | p | puiz | 1418

Code: U- Undis mrbed sample, D - D]btu.l!'tlﬂd Sample, L - Large D’Iameter, C - Core
W-Water Sample, P-Penetration. Test, V - Vane Shear Test

No. of disturbed Sample : NIL No. of UDS : NIL No. of Vane Test : NI
No. of Large Diameter Sample : NIL No. of SP.T.: Seven (07) No. of Watfr_S_amplE/@i‘l?@
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Table-2

BORE LOG DATA SHEET

| TYPE OF BORING | SHELL & AUGER | TYPEOFDRILLING | [ — BOREHOLENDZ |

The spotis 0,50 m
DIA OF BORE 150 MM BMD | [EROLHBE | s tromons
BED RL
- : | el
TERMINATION
DEPTH 15.00 m “ | LOCATION
COMMENCED ON : | COMPLETED ON : | GANGANAGAR, BURDWAN |
__22/10/2018 24/10/2018 | | RDAD, WARD NO-5. PS5
GROUND WATER LEVEL | 27 M Elnwn frnm G.L SELTGUR] D!ST DAR]EE LING,
- --- I ‘ﬁ' ; .. - ﬁ "' I .T‘j:' e -
ailty fine, medium, -
Course sand with 2.00 | 245 0.45 14 p P-11/1 215-2.45
Gravel grey in colour,
Do 300 | 345 0.45 20 P P2 | 315-3.45
Do ———— 400 | 445 45 22 P P-11/3 4.15-4.45
Silty fine, medium, |
Course sand with DD | 545 (.45 21 P P-11/4 5.15-5.45
Gravel grey in colour, |
Do 600 | 645 | 045 | 16 | P | PAI/S | 615645
Da 700 | 745 0.45 18 P P-11/6 715-7.45
Do BOO | 845 0.45 24 P P-1l/7 | B15-8.45
| Silty fine, medium, T
Courss sand with a.00 | 945 0.45 21 F P-11/8 9.15-9.45
| Gravel grey in colour. . -
Do 10,00 | 10.45 0.45 a7 F P-II/9 | 10.15-10.45
Do 11.00 | 1145 | 045 3B P P-1/10 | 11.15-11.45
Do 12000 | 12.45 h45 46 P P-I1/11 . 12.15-12.45
Dao 13.00 | 13.45 (45 52 P P-T1/12 | 13.15-13.45
Do 14.00 | 1445 | 045 | 120 | P [ P11/13 | 14.15-14.45

' Cade ; U-Undisturbed samp]e, D - Disturbed Sample, L - Large Diameter, € = Core
| W-Water Sample, P-Penetration. Test, V - Vane Shear Test

MNo. of disturbed Sample : NIL Me, af LIDS ; MIL M. of Vane Test : NIL
No. of Large Diameter Sample : NI, No.of SPT.: Seven (07)  No. of Water Sample : NIL

&
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Table-3

BORE LOG DATA SHEET

BORING | SHELL & AUGER | TYPEOFDRILLING | | BOREHOLENO.3 |

The spotis 0.50 m
DIA OF BORE 150 MM BMD | LIURIE | o from zoad
BED RL
i . ! level.
" TERMINATION T e
DEPTH 15.00 m ' LOCATI ON

| COMMENCED ON : COMPLETED ON GANGANAGAR, BURDWAN
, 22/10/2018 24/10/2018 ROAD, WARD NO-5, PS.-

GFI.':JU I"'i]J WﬂTER LE‘I.-’EL

| 2.7 M Down from G.L SILIGURI, IJT‘?T Dﬁ. RIEELING.

: Pﬁ:ﬂm' e Mﬂ}.ﬂe e :
g m Valug | Type | Ref. No, M
| Silty fine, medium, :
Course sand with 2.00 | 2.45 045 13 P | P-lIf1 2,15-2.45
Gravel grey in colour,
} 300 | 345 | 045 | 22 | p | pay2 | 315345
400 | 4.45 (r45 a0 P P-1173 4,15-4.45
" Silty fine, medium, '
Course sand with 500 | 5.45 0.45 1% P | P-II/4 | 5.15-5.45
Gravel grey in colour, :
Do 600 | 645 (45 13 P P-11/5 6,15-6.45
Do 7.00 | 7.45 0.45 19 P| P-lIf6 | 7.15-7.45
D B.OD | B.45 0.45 25 P P-I1/7 8.15-8.45
Silty fine, medium,
I Course sand with 9.00 | 9.45 {45 21 P PIljB | 0.15-945
Gravel grey in colour.
' Do 1000 | 1045 | 045 | 39 | P | PI/9 | 10.15-10.45
Do 1100 [ 1145 | 045 410 P | P-I1/10| 11.15-11.45
Do 1200 | 12.45 45 43 P P-11/11 | 12.15-12.45
Do 1300 | 1345 | 045 JI 65 | P | P-IIf12 | 13151345
1400 | 1445 45 | 120 P P-I1/13 | 14.15-14.45
Code : U- I.IJ]dJE.hJ rhed E;I:m].lle. [t - Disturbed Eampiu, L - Large Diameter, C - Core
W-Water Sample, P-Penetration. Test, V- Vane Shear Test
Mo. of disturbed Sample ; NIL No. of UDS : NIL No, of Vane Test: NIL
[ No.of Large Diameter Sample : NIL ~ No, of 5.P.T.: Seven (07)  No. of Water Sample : NIL

5
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Table-4
BORE LOG DATA SHEET
| 'TYPE OF DRILLING | OLENG
The spatis 0,50 m
A OF BORE 150 MM BMD G:Eg ﬁlw above from road
] : | ’ level,
TERMINATION |
DEPTH | 15,00 m | - LOCATION
COMMENCED ON : COMPLETED ON : | GANGANAGAR, BURDWAN
22/10/2018 _ | 24/10/2018 ROAD, WARD NO-5, PS.-
GROUND WATER LEVEL SILIGURIL DIST-DAR]JEELING.
DESCRIPTION OF STRATA | TEGEND. | FROM [ 10 | Thiowmess | W [ saMPLEs | permi
HIE m I m Walue | Type | Ref No M
Silty fine, medium,
Course sand with BHM—/——= 2.00 | 2.45 0,45 15 P | BII/1 | 215-2.45
Gravel grey in colour. ———— )
Do ——— 300 | 345 | 045 23 P | P-II/2 | 315-345
Do 4.00 | 445 045 17 P P-11/3 4.15-4.45
Silty fine, medium, i
Course sand with 300 | 545 .45 18 P P-11/4 2.15-5.45
_Gravel grey in colour,
Do GO0 | 645 0.45 11 P P-11/5 B.15-6.45
Do 7.00 | 745 | 045 22 P | PII/6 | 7.15-7.45
Da 8.00 | 845 | 0.45 27 P | P-IIf7 | B.15-845
Silty fine, medium,
Course sand with 9,00 | 9.45 0.45 23 P | PII/B | 9.15-945
_bravel grey in colour. I (PRI, .
Do 10.00 | 1045 | D45 41 P | PI/9 | 10.15-1045
o 11.00 | 11.45 045 53 p P-11/10 | 11.15-11.45
| :
Da 12.00 | 12,45 0.45 56 B P-11/11 | 12.15-12.45
Do 13.00 | 13.45 045 &1 E P-11/12 | 13.15-13.45
Do 14.00 | 14.45 0.45 160 PP-II/13 | 14.15-14.45

No, of disturbed Sample : NIL

| No. of Large Diameter Sample :

Mo, of DS : NIL
NIL

No, of 5.P.T. : Seven (07)

Code : U-Undisturbed sample, I - Disturbed Sample, L - Large Diameter, C - Core
W-Water Sample, P-Penetration. Test, V - Vane Shear Test

Mo, of Vane Test : NIL
No. of Water Sample ; NIL

Acharya Associates,/ 204 Burdivan Koad? Narest Agarwal & Otfeers/11/2018

10




%

Table-5
BORELOG DATA SHEET
['TYPE OF BORING | SHELL & AUGER | TYPE OF DRILLING HOLE 3
. - The spotis 0.50 m
DIA OF BEORE 150 MM BMD GIEIS[[JJ ::F"J above from road
- . =t level.
TERMIMNATION
DEPTH ‘.LS.{H]' m LOCATION
COMMENCED ON : COMPLETED ON : GANGANAGAR, BURDWAN |
22/10/2018 24/10/2018 ROAD, WARD ND-5 PS-
GROUND WATER LEVEL 2.7 M Down from G.L I SILIGURL DIST-DARJEELING,
| DESCRIPTION OFSTRATA | LEGEND | FADM | TO | Thickness| N | SAMPLES | DEFTH |
m | m m Value | Type | Ref Na, M
Silty fine, medium,
Course sand with 200 | 245 0.45 19 P P-11/1 2.15-2.45
Gravel grey in colour. )
Do 3.00 | 345 0.45 ¥ P P-11/2 3.15-3.45
[ 4.00 | 445 0.45 15 P P-11/3 4.15-4.45
Sty fine, medium, ' |
Course sand with 500 | 545 045 14 P P-11/4 5.15.5.45
|_Gravel grey in colour.
10
Do 600 | 6.45 .45 P P-11/5 6,15-6.45
_ Do 7.00 | 7.45 045 13 P P-llfe 7.15-7.45
= -
Do B.00 | 845 .45 21 P P-11/7 B.15-8.45
S-ill:;.r fine, medium,
Course sand with g 900 | 9.45 0.45 25 P P-II/8 | 9.15-945
_Gravel grey in colour. : " i
Do 1000 | 10.45 | 0.45 By P P-11/9 | 10.15-10.45
Dy 11.00 | 1145 | 045 50 P | P-II/10 | 11.15-11.45
Do 12.00 | 12.45 | 0.45 54 P |P-II/11 | 12.15-12.45
] 13.00 | 13.45 (.45 70 P P-11f12 | 13.15-13.45
Dh 14.00 | 14.45 0.45 110Q P P-11/13 | 14.15-14.45
Code : U-Undisturbed sample, D - Disturbed Sample, 1, - Large Diameter, C - Core
W-Water Sample, P-Penetration, Test, V - Vane Shear Test
No. of disturbed Sample : NIL No. of UDS : NIL No. of Vane Test : NIL
No. of Large Diameter Sample: NIL ~ No.of S.°.T.: Seven (07)  No. of Water Sample ; NIL

i1
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Table-6
BORE LOG DATA SHEET
| TYPE OF BORING | SHELL& AUGER | TYPEOFDRILLING | [ BOREHOLENO.&
The spot is (.50 m
DIA OF BORE 150 MM BMD BAOUNLy above from road
BED RL
level,
TERMINATION
DEFTH 15.00m LOCATION
COMMENCED ON ; | COMPLETED ON ; GANGANAGAR, BURIWAN
22/10/2018 24/10/2018 | |ROAD, WARD NO-5, PS.-
! GROUND WATER LEVEL 2.7 M Down frnm G.L SIL[EUFI[ D[ST—DHR{E ELING.
| DESCRIPTION DF STRATA | LEGEND wﬁiﬂ]'-i |70 ] Thickness [N _ DEPTH.
L m m Value
Silty fine, medium, '
Course sand with 2.00 | 245 0.45 | 32 Po| P-II/1 | 2.15-2.45
| _Gravel grey in colour. ' ]
Do 300 | 345 .45 28 P P12 3.15-3.45
Do +.00 | 445 .45 32 P P-11/3 4.15-4.45
Silty fine, medium,
Course sand with 500 | 545 0.45 26 P P-Il/4 | 5.15-545
Gravel grey in colour,
[ 6.00 | 645 045 20 P P-11/5 6.15-6.45
Do 7.00 | 745 0.45 30 P P-IlJ6 | 7.15-7.45
Do 800 | B45 0.45 40 P | P-11/7 8,15-8.45
Sy fire, midium,
Course sand with o.00 | 945 0.45 al P P-11/B 9,15-9.45
Gravel grey in colour, B
D 10,00 | 10.45 045 88 P P-11/9 | 10.15-10.45
Do 11.00 | 11.45 045 b P P-1I/10 | 11.15-11.45
Do 1200 [1245| 045 | 65 | P |P0i/11 | 12.15-12.45
Do 1300 | 13.45 0.45 a0 P | F'-II,."IE | 13.15-13.45
Do 1400 | 14.45 0.45 130 P | P-11/13 | 14.15-14.45
Code : - Undisturh&d hamplﬂ. D - Disturbed Sample, L - Larpe ﬂ:amctur, C - Core
W-Water Sample, P-Penetration. Test, V - 'I-’am: Shear Te:arr
No. of disturbed Sample : NIL No. of UDS : NIL No. nf‘f&m_ Test : NIL
No. of Large Diameter Sample : NIL ~ No.of S.P.T.: Seven [07)  No. of Water Sample : NIL

12
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e-7
BORE LOG DATA SHEET
|L1;L *I».I ~OL b Lo =
The spotis 0.50 m
DIA OF RORE 150 MM BMD GROUMD/ | above Mo roud
BED RL
L level, |
TERMINATION :
DEPTH 15.00'm LOCATION ,
COMMENCED ON : COMPLETED ON : CANGANAGAR, BURDWAN
22/10/2018 Z4/10/2018 ROAD, WARD NO-5 PS5
ERCIIJND WATEH LE'i.-’EL 2. ? I".-f ani'l I"Tﬂm G L SILIGURL, DIST-DARJEELING.
oM
Silty fine, medium, =|:
Course sand with =——— 2.00 | 245 .45 17 P P-11/1 2.15-2.45
| Gravel grey In colour, ———xs |
Doy ————— 3.00 | 3.45 .45 25 B P-11/2 3.15-3.45
Do 400 | 445 | 045 | 18 | p | Pay3 | 415445
Sity fine, medium,
Course sand with 2,00 | 545 0.45 20 P P-11/4 5.15-545
Gravel grey in colour.
Do 600 | 645 045 13 P P-1i/5 6.15-6,45
: |
Do 700 (745 | 045 | 25 | P | PAI/6 | 7.15-7.45
Do BDD | B45 0.45 30 P P-11/7 B.15-8.45
Silty fine, mediurm,
Course sand with 9.00 | 945 0.45 25 F P-11/8 9.15-9.45
Gravel grey in colour. |
Do 10.00 | 10,45 | 045 4 P | P-I1/9 | 10.15-10.45
Do 11.00 | 11.45 0.45 &0 P | P-1I/10 | 11.15-11.45
D 12,00 | 1245 [ 045 | 70 | P |Pdi/11 | 12151245 |
13.00 | 1345 | 0.45 85 P | P-11/12 | 13.15-13.45
14.00 | 14.45 | 045 125 P P-11/13 | 14.15-14.45
Code : U-Undisturbed sample, D - Disturbed Sample, L - Large Diameter, C - Core
W-Water Sample, P-Penetration. Test, V - Vane Shear Test
No. of disturbed Sample : NIL No, of UDS : NIL No. of Vane Test : NIL
No. of Large Diameter Sample : NIL ~ No.of S.P.T.: Seven (07)  No. of Water Sample : NIL
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GRAIN SIZE ANALYSIS OF BORE HOLE 1 AT DEPTH 4 M
Total wt of sample = 248.2 Em
Sieve size| Wt of Witeof |Wtofsoil | Percent |Cumulative| Percent
Sieve Sieve + retained retained finer
sl
mim Em gm gm (0] (%) ED)]
4.75 4242 4502 35 14,10 14.10 H5.90
2.36 3778 382.6 4.8 1.93 16,04 B196
1.18 242 345 3 1.Z21 1724 B276
0.5 338 416.4 K26 21.19 A0.44 61.56
D425 321.4 3334 12 4 33 43.27 56,73
0.3 3456 359 13.4 L 11 4H.67 5133
015 3462 462.8 116.6 4698 a5.65 4.35
0.075 A38 3446 6.6 2.66 98.31 1.649
Pah iq.2
GRAIMSIZE AMALYSIS
120.00 - : - : . '
| ] LU T T T
100.00 e o i =TT —r T |
l || 1
LU | | 11| ottt | |]]
EO.00 ot S W ' | —_—
? | | i : : I i I 1 B I | : | I
| I || |
E 6000 ' l : | | L —
* | a1} NI
1] | | | | | | I
m 4000 | | : : _ — : L
20.00 —1 H : =1
TTUZ T Il
PR L3 1 - i1l
01 0.1 ) ) i 10
Particle Size|mm)
CLAY % SILT % SAM B GRAVEL %
FIMNE %= MEDIUM % | COARSE %%

] 1.659 5504 2724 1.93 14,10 10
Uniformity Co-efficient{Cu) = DeofoLo 3.23
Co-efficient of Curvature{Cc) = (D30)2/{De0* D10} 0.59
SOIL IS POORLY GRADED SAMNDY 50IL
berrr—— - —
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SOIL 1% POORLY GRADED SAMDY SCHL
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GRAIN SIZE ANALYSIS OF BORE HOLE 2 AT DEPTH 4 M
Total wit of sample 2337 gm
Cumulati
Ve
Wt. of Wtof |Wt of soil Percent percent | Percent
Lieve Sleve Sleve + retained retained finer
size sl
I gm Bm gm (45) (%) (%]
475 4742 4368 12.6 540 540 a4.60
L 377.8 380 2.2 194 6,35 93.65
1.18 342 244 6 2.6 1.11 746 0254
0.6 363.8 433 74,2 31.82 395.28 al.7d
425 3214 335.2 13.8 5492 45,20 54,80
0.3 345.6 357.8 122 523 S0.43 4957
015 346.2 459.6 113.4 48.63 Q806 .94
0.075 33E 340.2 22 0.94 100.00 .00
Par (1] 0.00
GRAINSIZE aAnALYSIS
120.00 i i :
: | ' ! |
10:0.00 : | -
: | T |
. 000 | L
" i | | | |
E &0.00 -1 l ] I
) 4000 | | 1
a | 1]
20.050 ' , . | fmre
L1 ' | | ]
0.00 4 L1}
0.y o1 10
Particle Size{mm)
CLAY 9% SILT % LAND % GRAVEL %
FINE % PAEDILM % | COARSE %
] 0,00 54, 80 38,85 (1.9 5,400 100
Uniformity Co-efficient{Cu) =D60/D10 DB0O/D10 325
Co-efficient of Cumature{Cc) = (D02 DE0*DA0) 0,56
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GRAIN SIZE ANALYSIS OF BORE HOLE 3 AT DEPTH 4 M
Total wt of sample 240.7 gm
Cumulati
Vi
Wt. of Wtof Wt of soil Percent percent | Percent
Sieve Sieve Sieve + retained | retained finer
size s0il
mm gm zm gm (%) (%4) (%)
4.75 4242 448 23.8 9.689 989 90.11
236 3778 381.3 3.5 145 11.34 8866
1.18 342 344.8 2.8 1.16 12.51 87.49
0.6 i63.8 4272 634 2634 38.85 61.15
0425 3214 334.3 12.9 5.36 4420 55.80
0.3 345.6 358.4 12.8 532 49,52 50.48
0.15 3462 4612 115 47.78 97,30 2.70
0075 a38 3424 o4 1.83 99,13 087
PaMN 2.1 0.87

GRAIMSIZE ANALYSIS

120,00 . —— e
nu 1]
100.00 : . | J__! . :
[ | | f | '
I 80,00 | | | | [ ]
[ = ’ [ | | { [T1 I
E | il
| 3 .00 — i-!;
| = | _ 1
| & 4000 f : H
| = |
11
i | : L | | BRI
4000 EEE | ] I
| Il | |
| | ! | : | | 1|
i 0,00 .
‘ 0.01 0.1 1 10
[ Particle Size(mm)
! —_— -
CLAY %% SILT % SAND 4 GRAVEL %
FIME %% MEDIUM % | COARSE %

(1] 087 L4492 32,86 1.45 989 100
Uniformity Co-efficient{Cu) =060/D10 DeO/DI0 3.25
Co-efficient of Curvature(Cc) = (D302/{DED*D10) 0n.57
SOIL IS POOARLY GRADED SANDY SOIL
—_——— e

16
Aecharya Associates) 264 Murdwan Rpad Naresh Agarwal & Others/11/2018




e

GRAIN SIZE ANALYSIS OF BORE HOLE 4 ATDEPTH 4 M
Total wt af sample 225.5 gm
Cumulati
ve
wt. of Wtof  |Wt of soil Percent | percent | Percent
Sieve Sieve Sleve + retained | retained finer
size soil
mm Em Zm Em (%) (%) (%)
4.75 4242 4299 5.7 2.53 2.53 97.47
2.36 az778 380.2 2.4 1.06 3.59 96.41
1.18 342 345.5 3.5 1.55 514 94,86
0.6 363.8 447.8 B4 37.25 4239 57.61
0.425 3214 3383 169 7.49 49,89 5011
0.3 345.6 353.7 8.1 3.59 53.48 46,52
015 3462 442 95.8 42 4H 95496 4. 04
0,075 338 3448 6.8 3.02 98.98 1.02
PAMN 2.3 102
| =
[ GRAINSIZE ANALYSIS
1
120,00 , |
. L] i
i 10060 1
EC.00 . | |
k3 | '
2 . | '
5 6,00 ] :
n | 111 |
. ﬁ 40,00 — I 5
| |
| |
' 20.00 - -
I |
0.00 - '
0.01 0.1 10
Particle Size{mm)
CLAY % SILT % SAND % GRAVEL %
FINE % MEDIUM % | COARSE %

B 1.02 449,09 446,30 1.06 253 100
Unifarmity Co-efficient{Cu) =De0/D10 DROSDAO 3.73
Co-efficient of Curvature(Ce) = (D30)2/{DE0=D10)} 0.54
SOLIS POORLY GRADED SAMNDY SOIL

v
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GRAIN SIZE ANALYSIS OF BOREHOLES ATDEPTH 4 M
Total wt of sample 164 gm
Cumulati
Ve
We of Wtof |Wt. of soil Percent percent | Percent
Sieve Sieve Sieve + retained | retained finer
size g0il
mimn B 411] £1T1 (%) (%) (%)
4.75 4242 430.6 4 3.910 3.90 96.10
&30 377.8 383.2 5.4 3.29 720 92.80
1.18 347 3446 2.6 1.59 B.78 91,22
0.6 3638 436.4 T2.6 +4.27 53.05 46,95
0425 3214 3252 3.8 2.32 55.37 44.63
0.3 3456 3494 3.8 2.32 57.68 42.32
0.15 346.2 411 648 3951 897.20 2.80
0.075 338 342 q 244 99.63 037
PAN 0.6 037
— SN
| GRAIN SIZE anaLysis
|
[ 120000 -
- 11111 | |
| | ]| I
100.00 R T
Bi.00 ' | : J I
% | 1
A | . |
3 60.00 ; T
% I .
T - —
| HRL
{ i Py
20.00 :
| 1 1 |
| | | I ! | 1
I 0.00 ' —
. 0.01 1 10
Particle Size(mm)
CLAY %% SILT %% SAMND % GRAVEL %
FIME ™ MAE LR S5 COARSE %

0 .37 44 27 4817 3.29 1.90 100
Uniformity Co-efficient{Cu) =D&0/DI10 DEOSDI0 4,35
Co-efficient of Curnvature{Cc) = (D30)2ADB0*010) 0.47
SOIL IS POORLY GRADED SANDY SOIL vﬁ.ﬁ_ﬁ

7 —\C
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GRAIMN SIZE ANALYSIS OF BOREHOLE 6 AT DEPTH 4 m
1
| Total wt of sample 258.3 g
Cumulati
Ve
Wt of Wtof |WtL of soil Percent percent | Percent
Sieve Sieve Sieve + retained | retained finer
S1ZE sail
mm gm gm gim (%] (%) (%)
475 4242 4491 249 964 0.64 a0.326
2.35 4778 3832 5.4 2.09 11.73 HE.27
1.14 Jaz F46.H 4.8 186 13.59 2641
0,6 363.8 428.1 4.3 24 89 548 61.52
0425 321.4 3351 13.7 530 43,749 5621
0.3 3456 360.1 14.5 561 49 40 50.a0
015 J46.2 4682 122 47.23 96.63 337
0075 338 3451 7.1 2.75 99.38 0.62
PAN 1.6 062
GRAIN SIZE AMNALYSIS
| 12000 B : . :
L ] | i
| || | i
10060 ; T .1 1
| L |
| 5 3000 - -
i) | | | |
| 4 ! |
| 3 om0 . Tl !
o [ |
E 40,00 =
i
2000 i W i
Z [ |
.00 i
0.0 0 10
Particle Size|mm)
CLAY 5 SILT %% SAMD % GRAVEL %
FINE %% MEDIUM %5 | COARSE
(8] 0,62 55.59 J206 209 9,64 100
Lin if'um1it',,r Eu—EH’itiEntﬂ Cu) =DEO/DLI0 DeOSDLIO 3.21
Co-efficient of CurvaturelCc) = (D30 2fDR0*D10) .53
S0IL IS POORLY GRADED SANDYSCHL |

1%
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GRAIN SIZE ANALYSIS OF BORE HOLE 7 AT DEPTH 4 M
Total wt of sample 246.8 pm
Cumulati
ve
Wt of Wtof |Wt. of soll Percent | percent | Percent
Sieve Sieve Sieve 4 retained retairnad finer
slze soll
mm em Em gm {%h) (%] (%]
4. 75 4242 431.9 7.7 312 312 Q6. B
2.36 3778 3g2.2 4.4 1.78 .90 9510
1.18 342 3485 6.5 2.63 753 a2.47
0.4 363.8 440 8 846 J34.83 42 37 5763
D425 3214 341.3 1949 H.06 5043 49,57
0.3 245.6 3557 10,1 o, 05 5452 45,468
015 3462 45 9H.H 40,02 Q9453 547
0075 338 346.8 H.B 250 Q@10 1.90
PAN 4.7 1.90
GRAIM SIZE aAMALYSIS
120,00 - -
| I I |
100.00 ' | - I | | "--T‘
| | 1111 ,f
80.00 - T '
E | | : | || ;
7 | | | ]I !
3 &0.00 i T
m M‘ 1 |
2 4noo ' — T : '
| LU |
2000 — e T
| ] || | 111N |
000 L 1A | |
0.01
Particle Size(mm) H
CLAY % SILT % SAND % GRAVEL %
FIME % MEDIUB % | COARSE 3
4] 1.90 A7.67 45,528 1.78 3.1 100
Uniformity Co-efficient{Cu) =D&0/D10 DEODSDI0 383
Co-efficient of Curvature{Cc] = (D30)2/(De0*D10) 0.5%

SOIL 5 POORLY GRADED SANDY SOIL
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ESTIMATED PHYSICAL PROPERTIES OF SOIL
Depth 2 3 4 - G
Bulk Density, vea(t/m’) 179 179 179 | 1471 | 1%
MatUiral Moisture contemt,w( %} i34 2767 .1 2B 5R 7807
Natural dry density,ysit/m’) 145 140 143 1.496 152
Specific Gravity, G 264 264 264 264 264
' Vaid Ratio, & 0.8z 088 0.85 081 | o7
) Saturated density, ysat{t/m3) 1.90 LET 128 191 1.94
Submerged Density ysub{t/m3) 0.80 OEY LER 091 0.5
Angle of Internal Frictioni@) 3150 3135 Elalr =103 RS
Angle of Internal Friction{@') 264 230 Z1.50 21895 20L.E4 |
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Table-9

SPTIN) VALUE CORRECTION

Yhulk (gm Design N

Depth{M]} |/cc) EOP {c,) N N ' |Value
2 1.79 0.358 134 13 1745 1622 15.70
3 1.79 0537 1.1%9 15 17.78 1629 14.04
4 1.79 0.716 1.11 15 16.70 15,85 12.90
5 1.878 0.939 1.02 14 14.34 14.34 13.08
6 1.96 1.176 0.96 10 9,58 9.58 12.67
7 1.96 1.372 0.91 13 1184 | 1184 1422
& 1.96 1.568 a7 21 18,19 16,60

B = Field W Yalue{Minlmum of all bore holes)
M'= NWalue after overburden correction

W" = M Yalue after Dilatancy correction

EQF = Effective owerburden pressure

C, = Chwerburden cormection

a2
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Table-10

Calculation of Net Safe Bearing Capacity as per 15-6403:1981,Based on
General Shear Failure with @ determined from Design 'N' value, derived
from corrected field N value as per 15- 2131:1981.
Width (B in metre)
f & | & £ 6 &
Submerged Density of Soi lltfma) 0.88 .88 091 .91 094 0,94
| .
Saturated De I'IS-H."'I D{-'inl:li‘ll:[.lll'l'l i} 1.B8 1.88 1.91 1.81 1.94 1.94
Depth{D In metre) 4 4 5 5 & &}
Surcharge (q in t/ m2) 3.52 352 | 454 | 454 | ss7 | 587
Bl degree ) 3097 3097 31.03 | 3103 a0a% | 3089
Water table correction] w') 0.5 0.5 0.5 0.5 0.5 as

Shape factors

5q
1.2 1.2 1.2 12 1.2 L2

4 0.8 08 0.4 0.8 (.4 0.8

Depth factors

d, 112 112 | 115 | 115 117 | 17
d, 112 112 1.15 1.15 1.17 1,17
Inclination factors
i 1 1 1 1 1 1
iy 1 1 1 1 1 1
Bearing capacily [actors

N, 21.28 2128 | 2147 | 2147 | 2105 | 2105
M., 2736 27.36 27.68 27.640 2696 26.96

4Ny 15 duly 9606 | 9606 |12814| 128.14 | 159.55 | 159.55

0.5.B ¥, N,5d, Lw (t/m®) 3239 | 3239 | 24466 | 3466 | 3575 | 3s7s
Ultimate net bearing capacity(t/m") | 12845 | 12845 | 16280| 16280 | 19520 | 1953
Factor of safety 3 3 3 3 3 3

Net safe bearing capacity(t/m*) | 4282 | 42.82 | s427 | 5427 | 6510 | &5.10
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Table-11

Calculation of Net Safe Bearing Capacity as per 15-6403:1981 Based on
Local Shear Faifure with @' determined from Design 'N' value, derived from

corrected field N value as per 15-2131:1981.

Width (B in metre) & 6 & A 6 f
AU IMNRS el T 088 | o088 [ 091 | 091 | 094 | 094
saturated Density of soil(t/m3) 188 188 1.91 191 1.94 1.94
DepthiD in metrz) Fl 4 £ g 6 6
Suicharge W i g 352 | 352 | 454 | 454 | 567 | 567
& ( degree ) 21.90 2190 | 2195 | 2195 21.84 | 2184
Water table correction{ w') 0.5 0.5 0.5 0.5 0.5 05
Shape factors
- 1.2 1.2 1.2 1.2 1.2 12
Sy 0.8 18] 0.8 0.g 0.8 0.8
Depth factors
d, 1.12 1.12 1.15 115 1.17 1.17
d, 1.12 1.12 1.15 1.15 117 1.17
Inclination factors
iy 1 1 1 1 1 1
by 1 1 1 1 1 1
Bearing capacity factors
N'y B.02 8,02 B.06 g.06 7497 7.97
N 748 7.48 7.53 7.53 741 7.4
9. [N'g 1) ol imas 3325 3335 | 4422 | 44.22 55.45 | 5545
058 ¥ N' 5.0, L w' (t/m?) B.86 gas | 943 | 943 | 983 | 983
Ultirmate net bearing capacity(t/m*] | 42.11 42.11 | 5365 | 5365 6528 | 65.283
Factor of safety 3 3 3 3 3 3
Net safe h-earl'ng capacity(t/m") 14.04 1404 | 1788 | 1788 2178 | 2176
24
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Table-
summary Table of calculation of Net Safe Net Safe Bearing Capacities based
onShear Failure and settlement criteria as per codal provisions based on
which suggested net safe bearing capacity has been recommended.

Net
et Safe Safe
Bearing Net Safe gi‘afl‘;'; Bearing | o e
Capacity Bearing Capacity Capacity Net Safe
Depth Width{B} | Length | Basedon Capacity Vaid Bibiting Based on Bearl
Metre L) General Basedon | Ratio | ool 2| Allowable | C* :{E
Shear Local Shear Ratio(t/ Sattlement 't,.ﬂn'lz
Failure Fallure(t/m’) 4 ?} (25 to (/)
tfm) " sOmml(t/
v
6
Metre 5 & 65.10 21.76 074 | 2489 7192 21.92
Raft
Recommendations

1. Above recommendations are mode for RAFT TYPE footings of mentioned
minimum sizes and depth.

2. Raft type footing is recommended at a minimum depth of 6m.

3. Inconsistent soil (specially in areas under the influence of BH-4&5)
at depth between 6m and 7m should be removed and reploced with well
compacted good sand,

4. Geotechnical Engineer to be consulted in case of any doubt,

Checked by:- Prepared by:-
ot e AVLIT Gﬁi Tech)
Chaaned Englwe Geo-Technical Engineer

fno-Technlcal Englneer, Cizss
SRC ampanslmant Maummbar-TT
Hospis More, Maar Chlidean Fr:
Sliguni-T34001, Ph-S4 34030080
Bl choderjes cheBvahos.a.l
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