
 

 

 

 

 

 

 

 

 

 

Annexure-VIII 

Section Plan 

 

 

 

 

 

 

 



PROPOSED COMMERCIAL & RESIDENTIAL BUILDING OF

(1) NEEBHA SINGH (2) ASHOK KUMAR GUPTA & OTHERS

(3) UMA DEVI  (4) DILIP KUMAR & OTHERS

(5) KUMAR SHIVAM (6) PARBHA SAHAY

(7) MUKULCHAND SINGH (8) RAJNI VERMA & OTHERS

(9) SRIMATI LAKHPATI DEVI & OTHERS

(10) JAILENDRA KUMAR & OTHERS

(11) KUMARI KOMAL (12) SHRIMATI MADHWI & OTHERS

(13) SHRIMATI HEMANT DEVI & OTHERS

(14) SHRIMATI SWATI SHURBHI & OTHERS

(15) SHRIMATI SONI DEVI & OTHERS

(16) NITISH KUMAR (17) ASHOK KUMAR SINGH

(18) AISHWARYA SINGH (19) HARENDRA KUMAR SINGH

(20) PRINYANKA SINGH (21) GAURAV TANDAN

(22) DIVESH KUMAR (23)SHRIMATI LALITA DEVI & OTHERS

(24) SHRIMATI KUMARI KANCHAN & OTHERS

(25) SHRIMATI SHARMILA KUMARI & OTHERS

(26) ASHOK KUMAR & OTHERS (27) KUMARI NITU SINHA &

OTHERS (28) SANJAY SINGH & OTHERS (29) PUJA SINGH

(30) VIKASH KUMAR SINGH (31) MANISH KUMAR JHA

(32) MANISH KUMAR JHA (33) PRAKASH SINGH

(34) SUNITA SINGH (35) GITIKA (36) GITIKA

AT MAUZA SARARI & LAKHNIBIGHA, KHATA NO- 375,175,

186,185,29,391,188,204,413,81,331,81. PLOT NO-546,547,19

,20,39,14,526,40,41,521,52,525,522,15. THANA NO-44,41

AT USARI SARARI DANAPUR PATNA.
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Annexure-IX  

Park  ing Plan  
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Report on Sub Soil Investigations for the Proposed
New Builing Sarari City at Patna

1. INTRODUCTION

The subsoil investigations reported herein were taken up [Your Ref. No. Nil
Date 16. 1l.202ll to frnd out the nature of subsoil at the site of the
proposed construction and to recommend the capacity and type of its
foundation.

After certain tests on the soil, as detailed below, the desired

recommendations have been made on page 3-4 of this Report.

FIELD WORI(

The freldwork consisted of sinking bore holes, collectigg soil samples

and conducting the necessary field tests.

2.1. Borlng

Taking guidance from IS: 1892, 150 mm diameter bore holes

were sunk at locations shown in the bore hole location map.

2.2 Sampllag

2.2.1 Undlgturbed Stotl Samplea

Open drive samplers of 100-mm diameter and about 450-mm

length were used for obtaining undisturbed samples of cohesive soils.

The collection, sealing;.l.gbeling and transportation of the samples to

the laboratory were doneuAi.per tbe IS guide-lines.

2.2.2 Dlql.,rIlrbed SolI Samples

Disturbed soil samples were collected at suitable intervals of

depth (ncrt'more thail 2,5 m) and at all depths of change in the nature

of the subsdil. These samples were sealed in polytheoe bags with

proper identilication labels.

2.3

2.3.L

,Fleld TesE
3&rraareicnetratloo Tests (SPT!

These tests were conducted as per IS: 2131 - 1963. The depth

interval between two consecutive tests was 1 to 1.5 m. The tests were

located in between the levels at which undisturbed soil samples were

collected.

PN - 2l 1226
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Report on Sub Soit Investigations for the proposed
New Builing Sarari City at patna

LIIBORATORY TESTS

Some or all of the following laboratory tests, as necessary, were done on
the collected soil samples. Representative soil samples were selected for this
from ttre different so strata encountered during boring. The tests were
performed as per tJ:e relevant Indial Standard Codes of practice.

Natural moisture content

Bulk density

Grain size analysis (using sieves and / or hydrometer)

Specific gravity of soil solids

Atterberg's limit tesb (tiquid, plastic and shrinkage timits)

Shear Tests :

. !l Triaxial compression lest (unconsolidated - undrained), generally ,or fine_ grained soils

. UI Unconfned compression lests, only on cohesive soils

. IJ Direcl shear tesb, generally for coarse{raioed soils

(g) Other tesb as and when required.

4. PR.ESENTATION OF TEST R.ESULTS

The field and laboratory test are given in the Appendix B.

SOIL STRATIFICATION

The result$:.of field tests 1i1,.:t!i{teen bore holes sunk at the site [vide
Location sketch in Ap-p, Al and the results of laboratory tests conducted on the
collected"6i:illsernples iiilhate that the soil stratilication at the site is as describe
below.

The sub soil in all BH,s is sandy silty clay / sandy silty clay
[types CHICLICI]. up to the depth of about 22.S m in BH 1 to l1 and 21.0 m in
BH L2 and l3*lhen follows silty sand / sand [type SM_Sp/Sp] up to the
inveit!;lated depiifof [30.0 m bgl in BH 1 to 7 and 9 to tl] and [35.0 m bgl in
BH 8, l?and l3fi'It is also gritty at some locations and depths.

Ground uater table was struck at about 2.3O m to 4.20 m depth belout
GL in January 2022 It is subject to seasonal uaiations.

TOUNDATION ANALYSIS

The safe capacity of foundation of any type and size may be determined on
the basis of the soil data given in this Report by using the standard methods of
foundation design and following the relevant Indian Standard Codes.

Baidyanath Foundation Consultants B/t. Ltd.,
403, Ganga Darshan Apartment, Patna-10

[Unit of Bihar Foundation Consultantsl

(a)

(b)

(c)

(d)

(e)
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z
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r
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Report on Sub Soil Investigations for the Proposed
New Builing Sarari City at Patna

RECOMMENDATIONS

The design of the foundation for the proposed structure depends on the
nature of both [al the subsoil and [b] the structure.

The sub soil in all BH's is sandy silty clay / sandy silty clay
[types CHICLICI] up to the depth of about 22.5 m in BH 1 to lt and 21.0 m in
BH 12 altd 13. Then follows silty sand / sand lrype SM-Sp/Sp] up to the
investigated depth of [30.0 m bgl in BH 1 to 7 and 9 to 11] and [35.0 m bgl in
BH 8, 12 and 131. It is also gritty at some locations and depths.

Ground water table uas struck at about 2.30 m to 4,2O m depth below
GL in January 2022 It is subject to seasonal uaiations.

Hence, any one or more of tJ:e following three alternative foundation
tJpes may be used, depending on structural and economic considerations:

1. The subsoil is soft up to about 2 m in BH I 1. Hence the proposed structure
may be provided with shallow foundation at a depth of 2.O m or more.

2. Plane piles of lengths l2.O m to 35.O m vdth shaft diameters 0.30 m, O.4O m,
O.5O m and 0.6O m may be adopted.

3. U/r piles of lengths 4.0 m to 1O.O m may be used. The diameter of the bulb
should be two times the stem diameter. The stem diameters may be ta.ken as
O.25 m, O.3O m, O.4O m and O.50* m.

*Houeter O.5 m stem dlamcter shall be used for U/R plles of lengths 6 m or more.
By way of example, the values of safe capacities of each one of the above three

types of foundations of the ,above mentiorred sizes and depths have been
calculated (vide Saqqples of Caliulations in Appendix F) and are tabulated below.

Table 1: Allowable l&it Beartag Pressures I q- I and Settlemeota Expected [s]

Baidyanath Foundation Consultants B/t. Ltd.,
403, Ganga Darshan Apartment, Patna- l0

IUnit of Bihff Foundation Consultants]
ra
I

".\

Nct allowablc bsaring pressurc {tlfi2l fot
Dcpth (ml width (m)

Strip footing Squarc
footins

Maximum expcctcd
settlement (mm)

2.0 r 6.0 7.1

3.0 5.4I 6.8 752.O

1o.o 6.4 100
2.0 7.8 o? 75
3.0 6.0 8.7 752.5

1 0.0 7.4 100

10.0 12.1 75
3.0 6.6 11 .2 t53.0

1 0.0 100

2.0 10.6 12.7 t5
3.0 7.3 1 1.63.5
10.0 8.1

2.0 1 1.1 13.2 75
3.0 7.9 12.0 754.O

'l 0.0 8.5 100
1 1.5 1 3.8

30 75
10.0 8.9 ---7h*

PN - 2tt226
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llll,l ry}l{Xy,checkinSf the slendemess ratio, the modulus of subgrade reaction ft) may be
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Report on Sub Soil Investigations for the proposed
New Builing Sarari City at patna

Table 2. Safe Capacltles of plane plles

[Factor of safety = 2.5 in skin friction and 3 in bearing]

Baidyanath Foundation Consultants hrt. Ltd.,
403, Ganga Dsrshan Apartment, patna- lO

lUnit of Bihar Foundation Consulta.ntsl

Pile

length [m]

0.3 m 0.4 m 0.5 m 0.6 m
't2.0 17.0 23.9 31 .2 39.2

14.0 21.0 zv.b 38.8 48.7
'16.0 25.O 35.2 46.0 57.8

18.0 40.7 66.8

33.2 46.7 6't.2

22.0 37.4 52.6 690 86.7

23.0 38.8 55.4 74.3 96.1

25.0 41.7 107.7

27.0 44.5 65.5 90.2

29.0 47.4 70.6 98,1 130.4

75.8 106.2 142.1

81.0 1U.1

86.2 122.6 165.8

PN - 2t 1226
\
F"

4

- ^S_gl!-9gqecities ltonnesl For ptane pites of diameters (m)
( SUBJEqI' TO CIIECITIAIG FOR SLE]VD.UI?NES,S I<ATIO " )

29.0 53.2

20.0 76.8

82.3

I 18.9

31.0 50.3

33.0 't't4.5

35.0 56.1



Report on Sub Soil Investigations for the Proposed
New Builing Sarari City at Patna

Table 3. Safe Capacltles of U/R Plles [Factor of safety = 2.51

[Bulb dlameter = 2.O tlmes the shall! dlameter]

Table 4. Value of k Some of20mto35m

Notes :

1. If a subsoil condition much different hom those reported herein is met with during foundation
benching or pilin& suitable steps should be taken.

2. If concreting of piles is to be done below water table, DMC and tremie method should be adopted.

3. If u&,niles are provided, care should be taken to ensure proper formation of bulbs.

a. SirafiSiilfOiinaations or pile caps should be isolated from the surrounding cxpansive soil
by layer8 of compacted local sand.

5, As p€r the provisions ofthe lS Codc, an spproprirtc numbcr ofpilcr must bc subjccaed ro routioc load
a.st! to ch.ck thc vcracity of thc abov. rccommcndcd vslucs of thc t.f. caprcitica of pilc!.

For Baidyanath Foundation Consultants Pvt. Ltd.,

(Prof. C.N. Sinha, Dr.-lng., FIE)
Chief Consultant.

\Otu c
5Baidyanath Foundation Consuttants B/t, Ltd

403, Ganga Darshan Apartment, Patna- 10

Iunit of Bihar Foundation Consultantsl ,^$t
t;:

Pile length
below pile Cap

(m)

Safe PiIe Capacity [tonnes]
BUBJECT TO CIIECI{ING I,-OR SLENDIIRNESS RATIO**)

Stem diameter (m)
o.25 o.30 o.40 o.50

One bulb Two bulbs One bulb Two bulbs One bulb Two bulbs One bulb Two bulbs

4.0 3.7 4.6 5.1 8.3 10.5

6.0 4.8 6.L 6.3 8.2 10.0 73.7 14.5 19.7

8.0 5.0 6.1. 6.4 8.0 73.6 17.8

10.0 6.9 8.0 9.0 10.5 13.8 16.5 79.5 23.8

Va.lue o;[ /c
(kglcm3)Depth

(m)
C in case of clay

It/m2l
N in case of

sand
C in case of clay N in case of sand

1.60 2.720.o
22.O l.8a 2.7
23.O 2.18 2.4
25.O 3.O
27.O 27 2.7

2829.O 2.4
31.O 32 3.0

3533.0 3.5
35.O 37 3.7

PN - 2t 1226

r

t(r i\

**For a preliminary checking of the slendemess ratio, the modulus of subgrade reaction (k) may be
estimated from the following empirical relation given in IS: 2950-1981 (Second Revision) Table 1.
k (kN/m) = 240 c, where c (kN/m2) is the value of cohesion of the soil at the concemed depth.

Gee--

6.3

9.7 12.4

32
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Report on sub-soil investigation for the proposed
New Builing Sarari City at patna

2.1

Baidyanath Foundation Consultants Pvt. Ltd.,
403, Cenga Darshan Apartment, Patna -lO.

lunit : Bihar Foundauon Consultants]
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Table 2 loart B
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Report on Sub Soll Investlgatlone for the proposed
New Bulllng Sarari City at Petna

SAMPLE CALCULATION OF BEARING CAPACITY OF SHALLOW FOUNDATION

The determination ofthe ret ssfe bearing capacity, qo,, is done on the basis ofthe shear failure criterion
afler dividing the value ofthe oet ultimate bearing c8pacity q.., calculated as described below, by a suitable
factor of safety. The net soil pressure, q , , for a given permissible settlement is then calculated as explained in
the next section. The lower of the two values, qn" and q . , thus determined is taken as the ollowable bearing
capacity ofthe soil.

9nr =cNcs. d. L+q(Nq -l)sc dc Ic + o.syBNr I4lrw
where c = cohesion (Vm2 )

1 = unit weight of subsoil (t/m r ) [submerged unit weight, y', is taken rryhere so,arpplicable]
q = effective surcharge (t/m 2 

) =1D
N" ,N,,Nc = bearing capacity factors, which are functions of $ the angle-of intemal frictidn ofthe soil
&,sq,S = shape factors -l ::

4 ,G d, = depth factors I related to cohesion, surcharge and density ofsubsoil respectively

L,h, I, = inclination factors Jw = water table faaor (= 0.5 to L0 ) depending on the depth, D. ofwater table [vide Table below].

The bearing capacity factors (N's) are funclions of O, the arigle of intemal fiiction ofthe soil. The values of
these factors are iound for general shear failure dy referring' to sliirdard tables. If sutsoil conditions are such as

to lead to local shear failure, the values of thdse factors are found for i ieduced value of angle of intemal
friction ( $') given by the equation : tan O'=0.67tan {.Thevalueof cohesion is also reducedto c'=0.67c.

The values ofthe other factors in the above on for usual conditions are as hbulated below :

In the , thc representativc values of cohesion @ and angle of intemal friction ({)
may be obtained from the soil ven earlier. Full submergence ofthe soil has been assumed. The safe beariog
capacity, q- has been ng by a safety factor, 3

One exam on ng capacity for a certain shape, depth and width of a fooling is

given in Table A on net safe bearing capacity for the footing is entercd in the last column
of Table A. Calculations depths and widths of footings are done similarly.

The value of net safe bearing capacity (q- ) calculated for each set of values of B and D is used for
calculating the catnsolidarion settlement s as explained in Sec.2 below.

2. SettlemeDt Critdiioi for Foundaaion on cohesive soil'

As per IS:8009(Part t!-te6, S*. S.Z.Z.Z, the settlement s (in mm) is given by the equation:

where H =
r-c -

ap=
I=

s = 11000 H C" log (l+ Ap/ po )l/(l + %)1.
thickness (in m) ofthe compressible layer

compression index ofthe soil
initial void rado 8t mid-height ofcompressible soil layer = its r/c ( m) x sp. Gravi
initisl Effeciive prcssure at mid-height ofthe layer (Vm2 )
pressure incaement at the mid-height ofthe layer due to the foundation (t/m2 ).
correction faclor

Baidyanath Foundation Consuttants Rt. Ltd
4O3, Ganga Darshan Apartment, Patna- 1O

lunit : Biha, Foundation Consultantsl

\oNC

D* at G,L.

0.5
Fou'dn.Level

,|
d" = 1+ 0.2 (N9 )o.r [y B

dq =d,= 1

dq =dy= 1+ 0.1(NP f 5D/ B

< t0"lor

bet$€en

is linear.

lnterpolation

lhese veluesFOR

1.3 1+0.28/L 1

1.2 1+O.2Sn- 1

0.8u/0.6 1-0.48/L 1

so.// O Rect,.STR|P L,lq,I -I for vcrtical load

PN - 2t 1226
Appendix- Fl

l. Shesr Failure Criterio[ :

The net ultimatc b€8ring cspacity q"r (t/m'z) of a shallow foundation ofbreadth B (m) and depth
D (m) is given as per 15:6403-1981 (Sec.s.1.2) by the following equation:



Repott or Sub Soll Investlgatlons for the proposed
New Bulllng Sararl Clty at Patna

Ifthere are different layers with different compression indices and void ratios, s is calculated for each one
ofthese and then added together to get the settlement.

The pressure incrernent at any plane due to the footing load may be calculated by assuming the dispersion
of load at a slope of I horizontal to 2 vertical. Hence the load applied over a width B of a foundation (vide the
Fig. below) is spread at a depth [V2 below it over a width (B + fy2 ).

A correction factor l, = 0.80 is used as per IS Code to find the corrected setllement. If this value of
conected s is within the permissible limit specified in the Code, the conesponding value of qn" is also the net
allowable bearing capacity q-. If not, trials give the desirued value of qn. One example of this senlement
analysis is given below the Teble B in Sec. 3.

lf O" >(O+1.58n), p"= I lO+1.5 St2\ lm2, olheMise. p!= 7Dr+ (7 - 1)(E!D,+H/2) Vm,

D

Dw - d.pth of uGr r.bl. b.lo* srou.d lcvcl

D = depth offoundation
B = breadth offoundation
H = 1.5 x B = thickness ofcompressible soil layer in
the zone ofinfluence ofth6lEr4ed foundation.

Breadth ofthe influence zoiiCattt6 midlplanq of the
compressible layer, of thickness H'= (B + I72 ).

In case ofa rectangular or square footing asimilar
dispersion of load takes place along the other side of

footing.

(B+W?)

SAMPLE CALCULATION

Tablc A Calculation ofNet Safe Bcarins Capacitv

for the

Table B Calculation of Settlement

m = 0.295
G3

2.71 eo = 0.7995 Cc = 0.'152 Ow= 0

Depth

D Iml

width

B Iml

qnf
IF

um2

po

um2

H

m

ap

um2

lo9(1+

ap/po)

s
Imm]

mm

,''3
mm

mm

Remarks

2.O 2.0 6.0 3.3 3.0 3.4 0.3 77.9 62.3 OK

Hence the net allowable bearing pressure for a strip footing of width 2.0 m and depth2.o
below ground level will be 6.0 Ym2.

The calculations for footings of other sizes and depths are done simil

fu i" a u. r.o, in thc last column ofthc abov€ Tablc A.
a#hown below.

The
This ueva

NC

^wP

a*

t
STRIP

Shape of
Foundation:

F.S.=
3

f , tlmt=
1.95 2.1 3.0 '1.31 0.24

D Im] B tml dc
dq=
dq c q

I

Term Term
Il

Term qnf qnf /F

2 2 1.21 1 2.4 1.95 17.15 0.60 0.24 17.99 6.00

PN - 21t226
Appendix- F2

3.

bearing
is checked

Baidyanath Foundation Consultants Pvt. Ltd.
403, Ganga Darshan Apartment, Patna-10

lunit : Bihar Foundation Consultantsl

t:_
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New Builing Sarari City at Patna

€*

c

Munderhrvarl"
Living Tnngtmc/

Date

To,

Bridy.nath Foundatlon Cod3ultsnls PvL Ltd.
Flar #403.4O5. Ganga Da-rshan Apartmcnt'

Wcst of Sadaquat Ashram. Patna.

Phonc No- +91 7O5Ol39ll2, a78g67l2O

Yours ttuly

rEmri-16rrn'-2;
_-H,

D|FGc|?''Oi
Dlrccror

M.M.P.L

offlce: lst Floor, Amltabh Xunl, f,laln Road, Buddha colony, Patna - 8oo qrl

Sub - euotario.i fdr Gco-tcchniosl investigarion wo.k for proposci Now Btitding Sarari Ciry J natna.

Dcar Sir,

Wc arc plcascd to givo you work ordcr for thc above said 3ite'

Rupec! - lir hrldrcd f$y olrly.

Toll Fr.o Numbcr: 1600-12().()9,1-5, Mob : +91-9204174589, +91-so.312l&{94, 9'35O1OO51
w€bslta :u,lrrvv-mundsshurad.co.ln Emell:lnfo@mundeshwarl.co.ln

st.
No.

D n Unla ary Il.rte A.Eount

M 350 750 262500.00I

T

(a) a I oo/ I 5Omm n al dia cxplorstory
I 0 f borcholcs I It, sand to 3 5nos. so I sl up
m dopllr bctow GL or whero "Rcfu361" is-r.!chtl, tiblchcvcr is carlicr;
Total - 3JOm

(b)Cotlecting disrobcd undisturbcd soil samples
on rcquircd dcpth

(c) Condusting st ndr.d P.ncltation t st at t.5 m
dcpth intervdl. or at ohtnSo of strlt ;

(d)Tcstina iho soil samples in laboratory a! por
rolovEnt lS codo prcpa.ing a RcPort includhg
Rccommcndation for suitlblc srfo Ba.dng

rnd ru ir in llcate
Mobiliz.lion .nd Domo I iob I 500{) 5000.o0

267500.OO

Add :- l8'l" GST AEouEl (A! per govcttEent
rt

48150.OO

315650.00

Mundeshwari Multicon Pvt. Ltd.
An ISO 9OOl: 2OOt rnd l4OOi : 2Oo4 c.rtlfl.d comp.ny

P

PN - 2Lr226 Appendix -c

Baidyanath Foundation Consultants hrt. Ltd.
403, Ganga Darshan Apartment, Patna-lo

[Unit : Bihar Foundation Consultants]

Ref. No.

Grou Total


