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REPORT ON

Proposed Basement + Ground + Three storied
Residential (Apartments) Cum Commercial Building ” at
Mouza- Radhanagar, J. L. No.- 39, R. S. Plot No.- 3186 / 3263,
R.S. Khatian No.- 1468, L. R. Plot No.- 3407, L. R. Khatian No.- 8006,
Ward No.- 34, Mahalla - B. C. Road, Holding No.- 83 under Burdwan
Municipality, P. S. - Burdwan, District - Purba Bardhaman, Pin. - 713101

A. GENERAL

It has been proposed to construct a Multistoried building at the above location,

For ascertaining the safe bearing capacity of soil, it was decided to camry out & ;iﬁtﬂilﬂd
sub-soil investigation and M/s, Associated Foundation Engincers was awarded this work
for suggesting the most suitable type of foundation for the above project.

The scope of the work comprised of sinking 3 nos.of bore holes (3x 40m).

The bare holes were of 150mm. in diameter. Standard penetrometer tests were conducted
al close intervals of depth. Undisturbed soil samples were recovered at sultable intervals
and tested in the laboratory. Disturbed soil samples were also recovered at closc intervals

of depth for logging & identification purposes.

Depending on the above, this report presents bore logs, soil profiles & laboratory tests
results. Ii is seen that the sub-spils are of medium guality.
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B, FIELD INVESTIGATION

The various operations adopted during the coarse of this investigation are discussed in
brief below.

BORING

For sinking the bore holes, the shell and auger method of boring was adopted. The holes
were of 150mm. in diameter, These were advanced upto the required depth. Casing
pipes of 150mm. diameter were used initially and bentonite slurry later on for side
stabilisation of bore holes.

SAMPLING

During the course of boring, undisturbed and disturbed samples were collected at fairly
regular intervals. Undisturbed samples of 10cm. diameter were recovered ( whenever
feasible ) by means of open drive sampling using samplers of standard length 45cm. A
two tier assembly was used with a cutting shoe attached (o the lower end of the tube,
This was driven by a jarring link as far as practicable. Afier withdrawal, both ends of
the tubes were sealed with paraffin wax capped, labeled and transported to the
laboratory. A number of disturbed samples were also collected at suitable intervals
for identification and logging purposes.

STANDARD PENETRATION TESTS

A number of standard penetration tesls were conducted at repular intervals in the bore
holes. The tests were conducted by driving a standard split spoon sampler by means of a
monkey of 65kg. weight falling freely from a height of 75e¢m. The number of blows
required for every 7.5cm. Penetration was recorded up to a total penetration of 60em.
The S.P.T. or ‘N* value was estimated as the number of blows required for the middle
30cm. penetration.
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T h-r; split spoon sampler conformed to LS. specification with an outer diameter of
50.8mm. and an inner diameter of 35mm. After completion of the test the sampler
was withdrawn, It was opened and the soil specimen was preserved for logging and

identification purposes.

C. LABORATORY -

The following laboratary tests were performed on undisturbed and disturbed samples to
detenmine the engineering properties of the sub-soil at different depths. All the tests were

Led

Lh

7.

Matural Moizture Comntent.

Atlerberg Limits (LL. & PL.)

Hydrometer and Sieve Analysis.

Bulk Deensity { wet & dry)
Specific Gravity.
Strength  Tests.

Consolidation,

camied out according to Indian standard specifications.

The results of these tests have been presented systematically in resnlt sheets later on.
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D. SUB-SOIL STRATIFICATION AND PROPERTIES
I. SUB-SOIL STRATIFICATION

The exploratory borings at the site revealed a medium quality of sub-soil. The
peneralised soil profile encountered at the site is shown in fig.2 and in the enclosed bore
hole log data sheets in the appendix. The variation of "N values with depth is shown in
figure 3 & in the bore hole log data sheets. The average sub-soil profile with properties
are shown in fig. 4. The results of the laboratory tests conducted to determine the
engineering properties of the sub-soil are presented in the appendix. The other back-up
sheets are also presented therein. Based on visual classification and results of field &
laboratory tests three major strata including filled-up materials are identified.

Brief descriptions of the various soil strata are given below : -

1. TOP -SOIL

The top laver consists of very loose filling of clayey silt with brich bats, sand etc.
extending down to 2.46 m. depth below the E.G.L.

2. STRATUM-1

Soft 1o medium to stiff light grey to brownish grey clayey silt with kankars extends from
2 46 m. down to a depth of 11.00 m. below E.G.L. Clayey coarse silt pockets were

observed at some locations in this layer.

The maximum & minimum values of “N' observed in this layer are 13 & 03
respectively while the average "N’ value is 08.

The average engineering properties are as follows :-

Bulk density 1.E8 am fe.c.
Diry density 1.55 gm /c.c
Water content 22 Yo
Specific gravity 2,71

Void ratio 0. 788

Cohesion 0461  kgfsg.om
Friction angle 0 degree
Liguad limil 42 %
Plastic limit 21 %o
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Sand size particle 08 %
Silt size particle 61 %
Clay size particle 31 %

According to IS classification system , it may be symbolised as CI combination.

3. STRATUM - 11

Moderate dense 1o very dense light brownish grey silty fine to medium o coarse
sand with mica traces extends from 11.00 m. down to the termination depth of
40.60 m below E.G.L, This layer is ideally suitable to support deep foundations in
the form of piles.

The maximum & minimum values of “N' observed in this layer are >100 & 21
respectively while the average ‘N* value is &2,

According to IS classification system , it may be symbolised as 8M combination.

From the above, it can be gaid that the sub-soils are of  medium guality.

Il SUB - SOIL PROPERTIES

The details of laboratory tests resulls have been presented sequentially in the
appendix, The other back-up sheets are given therein as below :-
1. Laboratory tests resulls tables.
2. Bore Hole log data sheets/ field records.
3. Consolidation characteristics.
4. Grain size distribution curves from sieve &
hydrometer analysis.

Based on the bore lops and the laboratory tests results, the average sub-soil profile
with the average properties are presented in fig. 4.
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E. FOUNDATION CONSIDERATIONS AND BEARING CAPACITY

The proposed construction would be a multistoried building . Accordingly the loading
would be moderate which would depend also on column spacing for the proposed RCC
framed structure. However, the foundation design would not only depend on the height
and loading but also on the sub-soil condition. For the sub-soil condition the two necessary
conditions are to be satisfied i.c. the soil would not fail in shear and the settlement should
be within permissible limit.

From the sub-soil condition | it is revealed that the soft to medium stiff to stiff clayey silt
deposit of stratum-1 can  be used as a load bearing stratum for lightly loaded structure,
Shallow foundations in the form of raft footing may be investigated at first in this case
for supporting lightly loaded structure, Raft footing of size 30m x 30m. founded at a
depth of 3.0 m. below . L. may be used according to the column spacing and planming
of the building. Net allowable bearing capacities for such footings have been calculated
keeping the settlement within permissible limit of 10 cm. and these have been shown
below:-

Fooling Size Net Allowable Semlement Recommended
Bearing Capacity, {mm. ) Capacity, ( 1/ sq.m.)
] {t/sq.m.)

Raft= 30m x 30m 10.9 100.0 7.4
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For moderate to heavily loaded structures , deep foundations in the form of bored cast-in-
situ R.C.C. piles have been investigated for the proposed construction . These should rest
at (- 20.0 m, having cut-off at (-) 1.5 m. below the EG.L. depending on functional

requirement.

PILE_CAPACITY DETERMINATION

Ultimate Load Capacity, Pu=Pf+ Pt
Pl=rDx[95x46x075]+nDx9.0[0.88x 10.0x tan 32° ] =2584D
Pt =Atgt= xD*/4 [ 0,88 % 10.0 | x (25-1) = 166 [?

+ Pu=2584D+166 D

~ Pall=1034 D+ 66417 (FOS=2.5)

For 400 mm. dia pile, Pa= 521

The following safe load carrving capacity values may be used depending
on requirament ;-

PILE DIA, mm. PILE TIF , m, CUT-0FF. m. SAFE
CAPACITY. ¢

400 (-) 20.0 (-} 1.5 52

450 (-) 20.0 (915 60)

| 500 (=) 20.0 (-)1.5 68

PILEDIA. mm, | PILETIP,m, -OFF, m SAFE
CAPACITY .

400 (< 12.0 (-) 1.5 25

450 {-) 12.0 (=) 1.5 30

500 | () 12.0 Q15 -1 34

However, the actual load carrying capacity should be determined by carrying out load
tests at site as per IS code of practice . A minimum distance of 2.5D — 3D should be
maintained between the center to center of piles , where D is the pile diameter.

il Kasmav Bomers
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SAMPLE CALCULATION FOR BEARING CAPACITY

SIZE OF RAFT { S1ZE =30 m x 30 m})

As per |5 @ 6403-1981,

Met Allowable Bearing Capacity, gna = G Nc Sc De le /F.O.5.
C=40tm* F0.8 =25 Nc=5614 8c=13

le= 1.0,

Dec=(1+02x3.0/30)=1.02

Therefore , gna = (4.0 x 5.14 x 1.3 x 1.02 x 1.0¥2.5 = 10.90 t/m*

SAMPLE CALCULATION FOR SETTLEMENT

SIZE OF BAFT ( SIZE = 30 m x 30 m)

As per |S ; BOD9(PART-}-1976 -

5t=5i+ 5c

Si=pB(1-uvI) IE
=[10.8x30 x (1-0.5x0.5) x 1.12 ] X 1000 . f 1200
=229 mm

Sc=MvapH

w Ky Bowary
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STRATUM —|

30X 30 X 10.90
Ap = = 10.20 tm?
(30+1)(30+1)

H=2.0m. Mv=00030sqm/t
5c1=0.0030x 2.0 x 10.20 x 0.85 x1000 = 52 mm
STRATUM -1l

S0 X 30X 10.90
Ap = = 8.00 t/m?
(30 + 5) (30 + 5)

H=60m. Mv=0.0022 sq.m /1
Sc2 =0.0022 x 6.0 x8.00 x 0.75 x 1000 = 72 mm

Therefore, Sc=5c1 + 5¢2 =52 + 72 = 124 mm

Therefors, Total settlement , St= 51+ Sc
=229 mm+ 124 mm = 146.9 mm
Restricting settlement to 100 mm.

qna = (100/146.9) x 10.9 = 7.42 t/m*

el Kaomay Bomen

RUPAK KUMAR BAMERJEE
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F. - RECOMMENDATIONS

Based on the field and the laboratory tests results and the above discussions, the
followings are summarised :-

1. The sub-soils are of medium quality .

2. The top layer consists of very loose filling of clayey silt with brich bats, sand ete.
extending down to 2.46 m. depth below the E.G.L.

3. Soft to medium to stiff light grey to brownish grey clayey silt with kankars
extends from 2.46 m. down to a depth of 11,00 m. below E.G.L. The strength of
this layer is  medium { C = 0462 kg/sg.cm.) and compressibility is medium(
My = €.030 sq.cm.d kg for 0.50 to 1.0 kefsq.cm., pressure tange). Clayey coarse
silt packets were observed at some locations.

4 Moderate dense to very dense light brownish grey silty fine to medium to coarse
cand with mica traces extends from 11.00 m. down to the termination depth of

40.60 m below E.G.L

5. Depth of foundation for the proposed construction is estimated at (-) 3.0m. below
the E.G.L. However, the foundations should go at least 200 to 300mm. in side the

parent soil depending on the location.

The following net safe bearing capacity value may be taken for routine design :-

Type of Footing Size Net safe bearing
capacity, Vsqm. |
Raft 30m x 30m 7.4

6. The standing water level was observed at (<}1.5m. below the E.G.L. during
Boring.. lsolated footings, if used , are suggested 1o be tied at the foundation level
to reduce the differential settlement. Construction in stages is recommended.

:f‘:"
g
w Ll:‘w"rm."r E‘W II:‘l .-'I L
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7. In view of the height of the structure , deep  foundations in the form of bored
cast-in-situ R.C.C. piles have also been investigated for the proposed
construction These should rest at (<) 20,0 m. / () 12.0m. having cut-off at (-)
1.5 m. below the E.Gi.L. depending on functional requirement.

The following safe load carrying capacity values may be used depending
on requirement ;-

PILE DIA, mm. PILE TIP . m. CUT-OFF. ., SAFE
ITY, 1
400 () 20.0 () 1.5 52
450 (1200 | ()15 60
500 {-) 20,0 () L5 68
| PILE DIA, mm. PILETIP . m CUT-OFF. m. SAFE
CAPACITY. 1
400 (9 12.0 () 1.5 25
450 () 12.0 ()13 29
500 -] 12.0 {-) 1.5 34

However, the actual load carrying capacity should be determined by carrving out
load tests at site as per IS code of practice . A minimum distance of 2.5D - 3D
should be maintained between the center to center of piles , where D is the pile
diameter.

CONSULTING GEO-TECHNICAL ENGINEER

Rapad, Komav Bamerte

RUPAK KUMAR BAMERJEE
BC.E ME. M.I1.G.5., MIE.,
I:I.T;_.:'u'! (E.M.C.1, BM/OGED-TECH-1/ 002
F19)RS? BOHOT) 309415, GTER-HIDOO 08, 3014
03 /CL-I/EQE/RMBEM/BD /19
BM /G, T-E-1723=-24 7 1 30
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PROJECT: PROPOSED MULTISTORIED BUILDING AT ASSOCIATED  SHEET
FOUNDATION N

UOLDING NO. 83, P.S. & DIST.-BURDWAN ENGINEERS cl
BORE  i0G  DATA  SHEET BORE HOLE MNOD: 1
PENETROMETER (SPT) | NOS. NDS. | COMMENCED ON 30-11-2012
COMPLETED ON ¢ D1-12-2012

PENETROMETER ¢SPT» | 13 [ UNDISTURBED <UDS» a
CONE ¢ PC 2 PENETROMETER ¢sPT)| 13 | BORE HOLE DIA + 150 mem,

VANE V) DISTURBED (DS> 2 RL. OF GROUND :
WATER STRUCK AT 1.50m
STANDING WATER LEWVEL ¢ L50m

W = WalLLUE sSAHPLES

DESCRIPTIDON SYMBOL
i 25 50 75 I1p0 REF NO. DEPTH (M)

VERY LOOSE FILLING OF

CLAYEY SILT OBS, BX. ns -1 150
EATS, SAND ETC.

5 GO0M nE - g &30
SOFT TO MEDIUM TO b b SPT - 1 200 - 360
STIFF LIGHT GREY TO
BROWNISH GREY CLAYEY DS =1 430 = 435
SILT OBS. KANKARS. W =2 SPT - 2 T00 - 760
CLAYEY COARSE SILT
POCKET OBS. AT b= S =R
SOME LOCATIONS, Jl M =l SPT = 3 10,00 = 10,60
11,004 \
N =g4 SPT — 4 13.00 - 13.60
MODERATE DENSE TO \\H =QE SPT = § 1600 - 1660
e i hti_:ia SPT = & 19,00 - 19560
N EI00e  sPT - 7 2200 - 2260
BROWNISH GREY SILTY
THSILE ] aPFT — B 2a0h = 2560

FINE TO MEDIUM TD  EiGo®  SPT - 9 2800 - 28,60
‘[IZ

COARSE SAND 0OEs, b E=ldo®  EPT - 10 31006 - 3160

MICA TRACES, N E1fos  SPT — 11 | 3400 - 3460

N E1do4  SPT -

=100 5PT -

40,60H
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BORE  LOG  DATA  SHEET BORE MOLE NO: 2
 CENETROMETER ¢SPTY | DS, NOS. | COMMENCED DN 0l-12-2012
PENETROMETER (SPTx | 16 | UNDISTURBED DSy | 3 EONPLETRE TN 5 0ES1e2me
CONE ¢ PC PEMETROMETER ¢SpTyl 16 | BORE HOLE DIA 150 e,
VANE €V DISTURBED (DS) 1 | RL OF GROUND :
WATER STRUCK AT 1 1.50m
STANDING WATER LEVEL s 1.50m

- AMPLES
DESCRIPTIDON SYMBOL N VAL 3
i g5 90 75 100 RpEF MO DEPTH (M}
WVERY LODOSE FILLING OF
CLAYEY SILT OBS. BK, pe - 1 100
BATS, SAND ETC.
2.00M TR SPT - 1 1,50 - 210
SOFT TO MEDILM TO uDs = 1 250 — 295
STIFF LIGHT GREY TO b SPT — 2 200 - 360
IROWMISH GREY CLAYEY Ups - 2 400 - 4.4%
SILT OBS. KANKARS. b Lo ——— —
CLAYEY R T
EHEIARERE Sl b N =2 SPT - 4 | 600 - 660
POCKET DBS. AT
uns - 3 750 - 7.95
SOME LOCATIONS. '
k=10 SPT - 5 BOD — .60
iy LR E: SPT = 6 [ 1100 - 1160
e PT -7 14.00 — 14.60
MODERATE DENSE TO %'\
=50 "'““a SPT - 8 17.00 - 17.60
VERY DEMSE LIGHT M SPT = 9 2000 - 2060
i SPT = 10 23.00 - 2360
SROVNISH GREY SILTY \ SPT - 11 | 2600 - 2660
b PT - 2000 - 296D
FINE TD MEDIUM TO = i .
N SPT - 12 3200 - 3060
COARSE SaMD OBs. g SPT - 14 3500 - 3560
1 SPT -
MICA TRACES,
- N SPT -
T e |
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BOEE LOG DATA SHEET BORE HOLE ®O s e |
PENETROMETER (SPT> | NOS. NOS, | COMMENCED ON 02-12-20i2
COMPLETED OMW 03-12-2012
PEMETROMZTER SPTY 14 UMDISTUSBED <uDs) 4
COME ¢ BC Y PENETROMETER (SPTy 14 | BORE HOLE DIA 150 mm,
WAME (V) DISTUREBED. ¢DS> 2 RL. OF GROUND 1
WATER STRUCKE AT « 1.60m
STAMDING WATERE LEWEL 1 1.60m
M - “YWALUE S AMPLES
DESCRIPTION SYHED L T
WERY LOOSE FILLING OF
CLAYEY SILT 0BS. BK. ns = 1 150
BATS, SAMD ETC. 0% - 8 5
2.B0M
Ups —1 300 - 3.45
¥ I-: T
SO0FT TC MEDILH TO ¥ i S i T
F HT Y. T
STIFF LIG GRE [ - 50 - 495
BEROWMISH GREY CLAYEY i i
SILT OBS. KANKARS. N 8 SPT = 2 300 -5
CLAYEY COARSE SILT uns - 3 6.00 - 643
POCKET OBS. AT *+ N =13 SPT =3 650 - 710
SOME LOCATIONS. UDS - 4 850 — 8.95
SPT - 4 900 = 960
15,00
SPT =5 1200 - 1260
M
SRR DR T = SPT — & 1500 — 1560
VERY DENSE |ICHT ;‘E ST~ 7 1800 - 1860
S 5PT = B 2100 = 2L&0
BROWNISH GREY SILTY N Eido SPT - O 5400 - 2460
FINE T ME N FL SPT — 10 27.00 - 27.60
MEDIUM T
bl N 10 SPT - 1 30.00 - 30.60
COARSE SAMD QRS N =100 SPT - 12 9300 - 3360
b L0 SPT -
Ml
CA TRACES, M 100 5PT =
A0 10M
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HOLDING NO. 83, P.S. & DIST.~BURDWAN EHE{E&-‘E&EN 2’5
e VS LOG p CURVE
BORE HOLE 1
| UDS NO !
DEPTH ¢ M 3 Sl
. 0.787
LIQUID LIMIT % 38
0.78 PLASTIC LIMIT % 19
“&ha
0.76 S
0.74 ‘H‘“x
0,72 N\
0.70 %
0.68 EE\
066 | T4 N
{HH"“‘--H )
| ,
0.64 \
0.62 1
oo Ol 0.25 05 10 2.0 4.0
)

bsnl PRESSURE RANGE KG/SD.CM
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e VS LOG p CURWE

BORE HOLE 1
UDS MO e
DEPTH ¢ M 3 200
5 0699
LIQUID LIMIT % 3
PLASTIC LIMIT % 18

0.69

e W,
0.67 [
e
0.65 TR
063 | 4 ™~
“*-a.,___‘_q_ S
061 Hm"'m \\
0.59 T4
g
0.5/
0.1 0.25 0.5 1.0 2.0 4.0

PRESSURE RANGE KG/SQ.CM
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HOLDING NO. 83, P.S. & DIST~BURDWAN Eﬂéﬁ?;gi%gm gg '
e VS LOG p CURVE
== BORE HOLE c
UDS  ND L
DEPTH ¢ M 3 £.30m
e 0.855
LIQUID LIMIT % 37
PLASTIC LIMIT % 17
0.8
083 | | 4
)
..
0.81 i
B
0.79 I
~N
0.77 \_\
0,75 N
0.73 = \'\
hh-‘""'“'---..._,_ H“\.
0.71 ~— 1\
-H-HH"‘"-..._H <
i : o
0.1 0.25 0.5 1.0 2.0 4.0 8.0

PRESSURE RANGE KG/SQ.CM
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HOLDING NO. 83, P.S. & DIST.~BURDWAN EHE?&T\?SEFEN SFD
e VS LOG p CURVE

BORE HOLE e
UDS  ND e
DEPTH ¢ M s
=3 0.822
LIQUID LIMIT X% 44
PLASTIC LIMIT % 24

0.82

0.80 | T~

)

0.78

0.76 i

0.74 | N

0.72 N

B
N
0.70
TH-H_-""‘--._‘_
068 Bl N
EH"""H—._ \'"".
0.66 Pt
0.1 0.25 05 1.0 20 4.0
i PRESSURE RANGE KG/SE.CM
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HOLDING NO. 83, P.S, & DIST.-BURDWAN ENGINEERS E'.:J'
e VS LOG p CURVE
BORE HOLE 3
LDS WO !
3,00m
DEPTH € H 2 :
e 0,874
LIGUID LIMIT ¥ 41
PLASTIC LIMIT X 21
0.87
o
0.85 -e
0.83 TC
B ¥
0.81 N
\\
0.79 N
. *
1 )
L - N by
0.75 B A
~J1 | N
0.73 Bk,
0.1 0.25 0.5 1.0 20 4.0
PRESSURE RANGE KG/SQ.CM
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e VS LOG p CURVE
EORE HOLE 3
UpE  wNO c
4.50m
DEPTH £ M 2
e 0.831
LIGUID LIMIT ¥ 45
PLASTIC LIMIT % 23
0.83
0.81 o
Y
0,79 ™,
0.77 B
0.75 \
0.73 A\
0.71
0,60
D7 | = \
1\“*\.‘__ 1"';
0.65 ol \
H\\‘-\q“‘-‘- "|||
063 E“‘*--..
EH“'*—-.. |
061 | IS ZT
5 .
0.1 0.25 05 10 20 4.0 0 o 20
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e WS LOG p CURVE

BORE HOLE 3
UDS  NO 2
7 &.00m
DEPTH ¢ M »
e 0,712
0
L1QUID LIMIT % 46
PLASTIC LTMIT % =7
0.71
0.69 el
T
0.67 e
063 Hx‘
= i
0.63 —H T i
Al
0,61
! 0.1 0.25 05 1.0 20 40 80 [S/=e0
T
PRESSURE RANGE KG/SG.CM Gl
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e VS LOG p CURWVE
BORE HOLE 3
UDS  NO 4
8.50m
DEPTH C M )
€, 0,704
LIQUID LIMIT % 4c
PLASTIC LIMIT % 15
[ 0,70
‘_‘-‘_-‘-'_‘—I—\_H_‘_\_
0,68
™ -
0.66 e
\
0.64 N
N
0.6 %
= X
0.60 e L] .
""h-.__‘_‘_‘_hh__‘-‘-‘-‘-_ ‘\1\
0.58 1\
| 01 0.25 05 1.0 20 4.0
i FEESSURE RANGE KG/SR.CM
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