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I.()PREAMBLE

o:\M6 _sotl iEp- 1C17\SoF2o16t215_3 
WatsG !td.,8hop.L uii.iD- BH-hq

rRF NO. soll/2016t2t6-3

Manglam Consull

g*il:li::*f,fiT;ffi"11;Tffi'ffiJ:TJHl,fl;x,fi'il:1i;1Ti-:ffi rhe sc.pe.rwork is nerd
The objective **" 

"."r""i"-,1^l]l 

tt": -o !'rv ruu su' cnaracteristics and safe Bearing

:"1.'n: bearing il::,"#",|ffi| :ffi:T::l was ro exprore the sr

Forrowing ouu., ,JJ.1"'tJl:ilt:^::lt-.lJi.:,n ar a required a*llj:l Rrofi.te up to predetermined depth and to work
and presentin* rn" "t"ttnts 

the conceptuat investiglJ; 
""d;TatIon 

depth for the orlnold rype of foundation.same as u a"ruil"a rioJnrnvestigation 
and analysis based on tt 

" 
g"ot";;ical investigatio' unJriuayrhe dehiled tt"oi.l,1::1.:^ as per 

,r:-"^j:,-",,: s1ve1 bv ,n:^li*,:"".^ in-charge or the project. A comprete

geotechnical invest
n aru re a n d o ,"0..' J,*f ir:' ffi: ffi #:""ff :T,r,rm *:i:ed s u bs u rface fi;;

tals are lJ';';ffi,[,,[1,ffj;r#:: denne rhe

:iJ.ilx*t:- borehore and corectinsdisturbed 
and undisrurbed soir sampres.

. 
"""0" 

J,lli ffi H::#;:t iT:] 
"f,il ** ;. the engineering properties of soil.An analysis was made to' derive the allowable 

1".::i:* capacity,taking into considerations the anticipated settrements

and the present soil ,

:r" 
n'ud"'"g*a in; 

.1.; :;:i'":lllffi r,il*'*;ffi 1y :l *lffi ##t J,- 
erti es, the ; ;il;;,prepared after a caresuggested. )' studv of the field bsring il-trh;;";lirt r.ruttr. rr,, r;;;"ru;llnlr#*:

3jjSITE CONDITION : At the site under inrUL.Bs under th" n.".i";1111yi;y9""ffi;;'Jiil-i11ll;nfi 
ffi;,:: g:,:* it is proposed project ordirrerent

tri:ritffi tTfl ffi ;$.trf i,lr*-ilff n:ff ,'ff fi ?::il:ii,?y,:J.?J*::y1ffi 
"?,',,!ffJj,,,'"

2.1 LOCATION: Site is located atrJjjain,Madhyapradesh 
(M.p.).

2'2 GR.UND *ATER TABLE: Ground water table was not encountered during the exploration work.
3. O NATIIRE oF. II\IVESTIGATION:

3.I BOREHOLES:

Depth of investigation' 

Tl:,:lo:t"les & the'":::,-*: weresuggested by engineer incharge of project.seven borehores

were made by machine

1l: :,14;;;:ffi;'ffiil.,"i".T:ffi;;'o,';**9::"g, r-*.r. ii.-,,,e"*'u, 
"uoi"a out in accordabrought to our laboratory at vadodara;;ffi.ifi;r,',fitube sampier as per rS: ,tt, --iiii"i^"ce 

with IS: 18e2 and
rere sealed packed and

s\
trtBranch 0lfice:
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3.2 SAMPLING:
TRFN0. soru20t6l2lG3

During the advancemen

:h."g; "f.;;;;r";:t 
of the boring Disturbed and.Undisturbed sampres are corecred ar everv

;:#1"Jff :T::;;:"^".jJr:ffi 
3#,T*:t*:**ilff_1TH*#;i,:#.".';:t'ii.;;:,ffiTl;

soil profile in all the Seven borehores are given in folrowing tabre as menfion berow.3.3 SUB SOII PROF,ILE:

BHNo./
Location Strata Th. of

Layer in mBH-I
(Shanti palace)

u.u0 - 4.50 4.50
4.50 - s no 3.50

BH-2
(Industrial Area)

u.00 _ 2.50 2.50---
2.lo _?Jo-',-

I..50
4.00-so

r.00

BH.3
(Khamed Gau

Bahdhi)

I

u.uu - 4.00 4.00
4.00 _ sjb-

--4.508.s0 _ l lJb- 3.00
11.50 _ 13Jb' l.so ;#",towsll9 clay of high
13.00 - lZ;; 1.00

BH-4
(Rudra Sagar)

u.00 _ 2.50 2.s0
2.50 _ 4.00 l.-50
4.00 - 5.00
5.00 _ 7.00

lqO - 8.00 r.00
BH-5

(Ram ghat)

o00 _ 2.0-- 2.00
2.00 _ 4.F 2.oo

-.*J rrtry utay Of filgh nl2cfi^;r,,

4.00 - 5.0b- 1.00BH-6
(Kaliyarha)

u.uO - 4.00 4.00
4.00 - 5 00 r.00BH-7

(Bigipura Ring
Road)

u.00 _ 2.50 2.50
250 _ 4.00 1.50
4.00 _7.itr

3.50

* Detail Borelog isBorelog is given at page No. 13 & 19.

4.0 LABORATORY TESTS:
Following labora
undisturbld uno oloo 

tests were 
"ono'"t":--11-the slil sampres ,"^l-:r",T,1" the physicar and engineering properties of(A) Fierd ooo""J:':,lJ#ff: D"t''r p;;;ffi;:Jil;ined 

in enn,*u,"-'--'
(B) Afterberg's Limit - v're'r 

(E) Shear parameters
(C) Particle Size Distribution (F) Swelling parameter
(D) Specific Gravity (G) consolidarion Test

",,,..,",,1.I13,1?,.:j,1,:"r..HlH.?J:,sj.yfi l,l"Ruc"No.20&26.

I Branch ofiice:. 
_
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5.ODESIGN: TRF NO. so[./20t61216-3

Calculations for both S
parameters *a 

"onroriiltiTins 
capacitv (SBC) and Safe Bearine pIatron characteristics of the sub 

"*'"' v1r""r':r"fi';Trgi?.ffi[Ti."#,considering shear

f^l.l-". plsTo oN SHEAR: rhe ulfimab n,
.1',"t:..10 deprh factor d;;;,:':i:"-l*.bearing capaciry is evatuated aft", taLt^^ :, .
the forowing equation ,rrthe 

roundation in ...;;;;;';;"1;Iffi-;11"'11,:T:taking into consideration orshapec, sH No. l, ;::;,";,;";r;.ance 
with rS: 6403-1 981. The net bearii.g .u'u.,,, worked out using

where, c =cot".iol=c\S.d. 
+q&-r)Sqdo+0.5ByN"s"d,

q = Overburden pressure
y : Density

**""'' 
*i-T 

:::il""'jli", 
" 
.*",S"rSqrS, = Shape Factor

d"rdqrd, = Depth Factor

5.2 SAFE BEARING
assumptions. - ' - PRDsstrRE: (IS: 8009 part I) The Settlemenr
Settlement may be the re:

a) static tTi[?* 
or combinations of the following causes:

b) Deterioration of Foundation:
c) Mining Subsidence; and
d) shrinkage ofsoil' vibration' subsidence due to underground erosion and other causes.Catastrophic settlement may occur, if the static load is excessive. ra) Elastic Deformation or im.med.

o, ,,,."ro""*#I:::'^':y1ate settlemenr orrounauTl,l:if 
t*o is not excessive, the resurting

",,""",Y1{f.,1ff::il:?tr#i:,ilHTjp;;;theexpu,sionorporewater,
d) Creep ofthe foundation soil.

The total settlement is computed as summation of immediate and secondary settrement.
Where, Si is Immediate Setflement

St=Si+Sc

Si=pB(t -u2)I
Where, p = Foundation pressure, kg/cm2 E

B = Width ofFooting, m
p = poisson,s Ratio
I = Influence Factor
E = Modulus ofElasticity, kg/cm2

O:\M6 -sot! nEp. t6U\SoL2o15l216-3 
Wapco5 trd.,Bhop.t, ur.in _8H-7.o,

calculation involves many simplifying

I Branch 0ttice:
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Sc is Secondary Seftlement

Where, qa=

Cb=
N=

B_
wy=
dt--

TRI| NO. so["/20r6t21G3

Sc = FII Cc Logl0 (po + 6o)'where, 
Ht = Thickness ^f 

q^:r r ^_- 
(l+eo) 

po

"" 
= fl,;fi:li,ll ?ll'"1,"., 

-
eo = Initial Void Ratio
po = Initial Effective pressure
5p = Increase in effective p."rrrr"

l;1.|_otllaARrNG pR-ESSITR_E: 
(rS: 6403 & Fo,,nrro+i^- n -,Values of Standard p"""i.'r,:"""'T-":');:*rj & Foundation Design Ma

capaciry worked or, urin'""u'ion 
Test (rhe TerzC:il#;ilrT:'1]^ll N'v' Navak) Approaches based on N-g the roilowin-.*,"u;T?-#ilT:.To'o*n ror roorinss 

"",i"ill' irre arrowabre bearing

9a = 3.35 cb (N - 3) 
f"g+&3,j, 

Wy d,

Allowable net increase in soil pressure over exirsettlement of zs mnlr, in u^z sting soil pressure for a (total)
Correction factor simile
Standard penetration or,* 

to'nu'suggested by Peck andBazara& Nayak
and for overburden oJ;::"tt 

corrected for submergen.", if ;;;;;;",
Width of footing, metrer.
Reduction factor for shallow ground water
Depth factor for Terzaghi_peck

dt = l+Df <2.0

_TI:":r.* this report the soil ,"But"rn"nt unA rlreported' in static load conditio", onrr.-"'*"w'l€orpsrameters are considered based on field and laboratorytesting and

6'0 SUMMARY oF',ANALYSIS: on reviewing Based on the fierd and laboratory test data aror
is derived for isolated footing rounoution. 

"-*''g Based on the field and laboratory test data ailowabre bearing capacity

Table

Type of
Footing Location

No.l : TABLE of SAFE BEARINc n
Depth
inm

(Below filled up
material)

Size

inm

r.00 x r.00

t-
Safe Bearing

Capacity inT/m2

-t--l

Safe Bearine
Pressure for 50-mm

permissible

settlement inT/m2 |

-loo-l

-I

+12.0 I

-r4f-j-ior-t-uo-f-m--rf

Recommended

Safe Bearing
Capacity

inT/m2
I

Isolared I BH_l

Footjns | (Shanti'--'o 
I parace) 

i

2.00

4
3.00

11.3

13.8

g
l1.3

2.00

1.50 x r.50

g
9.0

l0.l
4
3.00

y.u

10.1

Ltd.,6hop.t, ur.ln - 8H_7no5 12.3
t2.3

I 8ranch otfice:
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Type of
Footing Location Depth

inm
Size

inm
Safe Bearing

Capacity inT/m2

-l-

--
#

sur.era.ingffi
for 50 mm

Recommended

Safe Bearing
Capacityt-I sH-:

(Khamed Gau
Bahdhi) 

l

r9rllent
inT/m2

+12.0

2.00

1.00 x 1.002.50---

- 
3.00

I 1.3
+13.0

12.7
z,UU

2.s0
?nn

1.50 x 1.50

+19.0
+11.0

18.4---I u.J

l 1.3 tu,3

BH-4
.Rudra Sagar)

16.2

11.6

l t.3z.vu
)si 1.00 x 1.00

I /.U 16.2-
il6--
t3^0-

+12.0
+14.0
+16.0

?nn 13.0

15.1

10.6
z.vu
2.50
?nn

1.50 x 1.50
rl1
10.6
I1.5

+11.0
I 1.5

Isolated

Footing

+12.0
13.3z.vu

2.s0

3.00
r.00 x r.00

14.6

16.5

t4.u lt!w
16.5

J "n-,

I 
,*'rn o*, 

I

+15.0

+17.0
IR ?

Z,UIJ

1.50 x 1.50
l3.3
14.7

+19.0

+14.0
IR ?

2.50
13.3

16.2 14.7
.uu

1.00 x 1.00
13.1

Tt LV
+14.0

16.2
2.50

r1l
15.6

-_!.00

r).0 +16.0
+t 8.o

/,.uU

1.50 x 1.50

ty.u
18.0

2.50
14.1

+13.0

+15.0
t2.l

3.00 t4.l

BH-7
Bigipura Ring

Road)

2.00 +19.0

1.00 x 1.00
I 18.0

2.50 +13.0

3.00
r J.l

+I8.0
+16.0

15.1
2.00

1.50 x 1.50

+20.0
+12.0

18.0I t.7
It.713.6 +14.0J.UU +lQ n 13.6---

+20.0
r8.0

Type of
Footing Location Depth

inm

2.00

Size

inm

Safe Bearine-
Pressure for 50 mm

permissible

settlement in T/m2

Allowable Bearing
Capacity

inT/m2

-Tio-
Isolated

Footing

BH.2
(Industrial

Area)

1.00 x 1.00
+l{n

2.50

3.00
-r-l u.u
+20.0

18.0

2.00

1.s0 x 1.50

20.0

ito
18.0

2.50

3.00

+I).0
+18.0
+20.0

7.0
20.0

" , #;:l;il:n",??"Hr#;"i,ll:-"::T:1,i':r_" considered in design of foundationsWater table considered irn evaluation of SBC/ABp.
D:\MG-SO|L REp - t6_11sot120161216-3 W.pc6 ttd.,Bhop.l, Ujj.h - 8H,7.os

Head 0ffice :
tllallohhb,,,^^t I Branch 0ttice:

Page 9 of 28

ANNEXURE 20

0



8.0 CONCLUSION & RECOMMENDATION:
TRF NO. soll/20r6r2rc3

l) The.present report covers the Geo_techMadhya pradesh (M.p.). "''rnical investigation carried out for Seven borehores at Ujjain,

" 1"::1,!} ilt"-:."^L "te.orprojec! 
borerog data, raboratorv 

1no.r. ructurewithsarebearing..p..irv;;;i#;;;rilTigrff;ryTHTj1ir,:

, ::t bearing pressure catculated for 50nSBP is based on assumption there is no 
"ill"Tissible 

limit as Irange in soil strata o"r""f.tl 
tl 80o9 (Part-I)' The calculation, the depth ofinvestigation.

" |n::,#HyJTilS, back-nfling rhe top rayer of soir is nrred up r

"*'1ff i,#*fil:":ffi ::_",T"1" j;;"x;:n.ffi 
::fi::.,,,*::;

o rne ubou","po,t lill"ijj'll,i;u 
"n"o*,"'"n - -."^ -"" 1':'" 

to coarse gravels ir

7) 
Tr,. above ,ecomm.";;; ;;"'::::":t1ed 

uR to the depth of investigation 
.'n:if 

j'lff 
**li"T".1:i,A[:Hli|;r*l;:.":i{ffi ,.,*ry,es,resu,,sc.nduc,ed.n

o"r"ruo"aiJ';r;:":t:: vary from what it.has u".","'.#il;- excavation of foundations, if ther turther rr**"rii"ril';,1}ff::.'epresented in *,is ,"poi, il il-*ency may8) water table is conlidered in evaruation of ABp as permanent water$'H:l,T*l,im*ll,i:"F:i:ffiffi ::Tn"ffi ::::'io'"wasno*acedoutattherime
arrangement ," ,"J::jffi:i:,j3"lff *{"* ;::AL:H near. roundat'", ,*"..'*cessary

e) rt was no, ,"n,,olj,l ,:'::::l 
as rain water u'uv fro'ro;"-J;,ff]'" 

require to make necessary

considering irotur"ooll.9y 
client regarding type of structure henundersign. rboting hence if anv ctang" in,*r" rrp" Ji;ffi::^::.9'*P is worked out by

l0) Looking to the test r€srrrs hni^_:+,. -r, 

---- 'r v" w! ruunqatlon you are requested to contact

when wet und ,hrink 
rults majority of borehole consists clay ofhieh rwhile dry hence it reqJed u"",-""iil ;;;ffj]i:tl11lr. sirctr type orsoil swells

e swelling & shrinkage effect.
** End Of

Note:

-f"P
Tested By

D:\MS -SOtt nEp- 16-17\soL2o15r21e3 
W.Fos kd.,Ehopa, UiJah - BH-7nc

il ffi;:ffi]il:'j::',:"::11 *"1::, *'*" approvar o*he,abora,ory

3) The resurtvreport ,. ,'., 
"rro "iolr"ot 

responsible for any kind ofinterpretation oftesr resurts.

4) "The tests marked as * are not accr.air.C Uy weef,,

I l:*ll9l",^ --

For Manglam Consultancy Semices
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9.0 ANNEXURE:
TRFNO. SOIU2OI6I2IG3

9.I SAMPLING:

9.I.I Distrubed
sampler. Th. ,r;:1'^ 

Samples:. Disturbed samples were collectt
The samples 

"or,"to'tt 

recovered were lor
cted ar every r.som a"ptii"o' 

fi;J;;".;T:::"1"H',l.i"ffft:Xilli-:'::,from the sprit spoon
rent to laboratory for testins.

9.1.2 Undistruber
l.5m depth 

"r 
rn" l,l",t]-!:.tplu:: Undisturbed soil sampres were

curting.d*" unnr"tl'e 
location. rhe samprer ";;;;""Jil:t:;:jj"""j" 

in 75mm dia,

and transporr"i," :1,"-':11.inil;"iliffi#flfiJff:il,lX3 had.smooth ,u.a"";;T"'"' Sherbv tubes at every

sampring urr"ruryoll.l"Tl":o."i ;;;". ror testing. samprer lil""*' rh" ;;;;;;' ;: 
appropriate area ration and

vent hores ar" 0..'.Thl 
sampler r,"ua ffifl:""tftil,:l5l],'- "o,Rl"a t"g"tt". *fl" 

t"ut"a with wax' Iabeled

::1,"e i;ir'ffi,l:iil**1*{!#:i1":: tFlnif;,TT"'lion 
b"w'"n;;#;ii": 

ilFF:TTi:,1,H,1rowered inside the I

the samp,er *", 0.,1":l:1","" 1;;il;il?ilkTifT::Tff[1'f{*;:!J;,ff:]"'*5 
a*i"g p'"'t'utln

ff::11i," *",,,"11,jf:1;':,,i,nn*:t:.;:;il #:ffi,'"'#ffiTj#*::ff;,H:f:Ifi,.i:;
lower end of the tube tr ,n-n'"i,ffiJ ffi" 

is completelv removed u"ro." 
"pprvi"lffi"lliTl 

out. The disturbed

;:'._,i;,H;;Jff,fJ:T,1i;"r?ffjf :: ,"; o'i". iffi"g, both #,;;;,;;;dt:.:"1,'"* 'n" 
,"ii "iil"

on each ,urp[. 
--'o -v trom it' sample. The poryhen" uue""o"..";;ililJ'#3?t"tff?H:;

9.1.3 Standard penetration 
Test: SpT is corstrata or at an intervai;;'; ;:'.?l.^r.,r.."o"d::ted inaccordancewi

penetration r,n" ,oil !|#'#o[.,!:tJlr,lt* '";;;. il",""l't 
ts' 2131'1s81'n oo'::T3:." every change or

samplerisattachedio.a"i,;*i-l'^:-'-:',lt'l o:kg' Hammer falline f."ul" +^*'ll'^:'-': "j": counts of last 30cm of

:tu.h:;;r,;ffi ffi *;f#hit':I;:lf1fi tii"f*tt3j 
jbfl*tfi"ft'J,:fi 

.ffi f::}f; j:"*ffipenetration is termed ur u t.uring uli;;. ilff i:T':1j1drive each rs"'n p"n"tru;;;;;,l
in fl,","po.t ilffi;::ffi3:?i,;t";.t* rast 30cm o*"t*i"" i;.o u, ,N uui,,l.;ilffJi:itj::jt#iT
9.2 LABORATORY TEST PROCEDURES 

:
9.2.1 Fietd Dry Density & Field Moisture C,accordance with r.S. zzzo 1vu,1j -l;;;;. ;r'##:J;lifl%fiTji Td ^Fierd 

moisture corF'M'c' is shown in summary table. --- field densirv is found out uy rorro*iil;il;]il:ffi:ff1r3:;
Field Density (burk) = weight of so'mass / Vorume of soir massAnd Fierd Dry Densitv: Burk Densitv/ a;;; ,n"re w is fierd moisture content.9.2.2 Atterberg's Liml

9ift::llrnr*ri*t"i"it 
(rs 2720 Part-S): Liquid.limit and prastic rimits are carried our forio,, a r i''iiu;ffi ; iTi, :{! Ji: f"T;#il j *:*flTil,;1',,,,,0*: ilil; ;:, _,h 

e determi narion or

.5"U*,:i:ff:T:,,:'#:":l::bl"J",:",ff?*1":J[:T:il:tl ,*: *i", i" 
" 

J"l, il:;:Hil:[:ff[l
rolrowing r"*rir. "'ursture content ora paste wtri.rr wourJildilI#lil;:i:rl5i limjr or ir,l-r"ii'*i,r,

is determined by using

Where,

D:\Mq-soILREP

Head 0ffice :rlhllrhhl,-,^^, 
^-- 

h^,

X = penerration 
orcone ," ,'T:";JJ 

/ (0'65+0.0175*x)

r8.17\sor-201012163 w.F""trV.x;,VJojp*ure Content ortrr. soii

I Branch 0tfice:

!!e respective penetration
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For prastic Limit. a soir ca*_r^ 
r*.No' soIU20l6l2IG3

r*TJ*1*,;ii{,:i:!*rH:::1f "' e as, 20 gm .f ,he s

diameter or3mm .the 
nngers ariJ ;"""*,1 T,llo*.y',.n n[";,: 

1i1ilF#.:'i-.fii:1":"n 
rs sieve is rhoroughry

untir the ,n,.uo 
"lLlllgr';"11. 

r."r,r'lfi: ill,i.T:jJ:: ::T;',:: 
p*"*, io .o'i';;:T"' 

8 to 10 gm orthis soir and

reporred u, prurti"l-Yl.9i:tt ln" 
.Ji.il 

oi 
"*rut.o soir thread 

":1"",1"t'""0 
-i,*r"ass 

into a thread or uniform
limit' Vatues 

".ri, or * pr are shown , ,",","To"i,t.."o 
*''ill,li3'l;Llli:ffiffi::"ff$

9.2.3 particle 
Sizr

are shown * tn"-*.J"ifilbution 
(rs 2720Part-4): The sieve analysis is ca*ied our in accordance with IS. The resurts9.2.4 Specific Gravity (IS 2720 part_3)

conducted on SelecteJ"*,)-Lj",i-".l.arcJ): In order to determine
Gravity is shown ' 

:ted samples in 50ml visummary-2. umetrico*'r,ri"nr";il;A:r-J:J|:J,il"r'il3:'1es these tesrs were

g.2.5 Direct ao*. 
"*r 

r^' ,-ln^ ^ 

e r- vYvsur! uessrlDed tn IS' The value of Specific

60mm) so";;; ;;f Jff :?l;ffi li,;"irect 
shear test is carri,

fitted into position i
kept at the right unnl,l.,l"u;;ffiJiJi::::':l;;';#:::f3|i:filLT lilliT *":imens (60mm x

appried and rhe .",;l'":: 
*.: o,'*ir""liriano 

assemblv placed on 

ffj:*::::.!il"1fi,fi:"ir:iii:,.\i;[:: '

;:Hj:",i;"":##i r,, trH'.ftt'lp$i*:,ffi l:.itriHil*:t:riffi:;x
rongituJin;i oirr,ii.' 

of the box' rest is

obtained ro,m the,o''*, 
whichever ilJ"l*;'1 ot""rirft 

lT:"fii:r1::t,:::';?til,:":,T rulFMc. -'-ear stress v, nor,nur-rtr'.'lTi;,.t3'ffi !f#"i:i ia*ti"ui-rp""Jii,.nr. ,,," ,hear paramerersest rs conducted on remolo.o ,""*i.rli.ffii
9.2.6 Consolidation 

I

the settlement 
"t 

u.u"tlT ,\:1"?.Part-15): Test was carried out on

:ltr#"rffi 
tlll*q+,$*i*=-'Tfi'','g"{$}t;ffi H*l#;#consolidation cell. Thrnrtopup".i,;;#';fiti:,'l*li:"T:T"'."fi'j:nJ;.*[:il!T :tlH"il:red on *" o"'""#"i

) upper porous stone. A

iill'"'":1,';:?'itty'' 
ot" ri"*,ll,r1'p.ointo p*iti"" r",."ordinglhe *#;;;.ment berween the basJwith water. ;;;; ;;;'"t'"ap' 

A seating o*tll-li. 
It 

o, o 
j t* 7.q. 

"*i, uppri"a ,o ,r," ,p""ir'"n. The ce, is kept firedfl:::;;;;;,;;:ff::ililT1;i::.H::,""H'ffi,,#i:,.r,,.,,+,*ii:h;:,_1i3,,131,,i,1,?rrme sequence 0, 0-25, 
:.00,, 

2.2.s, ,, i)i,'ii'r' u,, ,r,,ru, oii.. ,0,"'i 
rrr. 

n.or-ir,? 
"i*.*lr,*. of a, incremental

pressure, void ratio ver

Ifrifi *iltru;i'r;i##mi"ffJl''d:,Ii"Jt#tii,:::"*','ffi ffi :,r$,;;*";'
,'""iffi ffi ##.*'ffi Hi{*3;*f{,i,?ffi iiffi ffi!ru ffi*1obtained form the shearFMc. stress vs normal stress plot' 

"t 
* bt#*rl t, ,""Jr"r.i"*'..ri,o"o 

sampres at FDD &

O:\MG -Sol[ iap- 1e17\SotF2ol6t216-3 W.Fos Ltd.,Ehop.t, Ul.h - BH-h6

I Branch Oflice:
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9.2.6 consolidation Tesf /rs ,rr.n h 
rRrNo' solL/2016r2r6-3

the sefttemen, 
"nuru"l"..l1,\O 

1"9.Part-15): Tesr was canied out or

"r* ; il'##:ffi;',ff i# ;riffi ,:1,r,, g",,nli;'";' ":oi"urbed soir specir

co,so,ida,i.n;ffi :#i",*:"T,;1il:,;*;1iidl;ffiiry$::l*i[:f il"J:"""1T:

jll::l*": i, p."ia"" rn-berween specimen 
^::!t!u"ir""""i,r.'u:;:""' 

stone is-then ;;;'"ut 
rhe thickness orthe

;il:":d;lx?1#T:1 oi"i*i,*"'i;':,:T,::'**::,T##miili&,:?l1Tlf#il':""::il1'T
with water. After 24J::q:r 

o ;"r'"u o**TiJffi]!rui:l H1::t':etr'.,.i",i"""'lrn 
position in the roadins

#i,iiJL$i'ri'rffitgif#ff ry1",F:fi 
'u,'#:l',triilh:r:1".*H:::lffi ?#"Jlj

lj::":,uoia.utio-u-".rus rog (press"."r 
""*"1.:1'J.,u, 

oii.. ,0,"';tn::;;*t;T;ill;l,, 
{11r3!,.::'"1f,?rndex cc. o \r'voru'Ie/, uurye rs obrained. The srope of the ;-r;'iJ;;;:",1#ilT,,"ffi..:..rl5i

9,2.7 Free Swelf Test (
swell test is canied oult ltto Part-40): In order to derermine the swe

::*il" *ttr"..""'##;U?:iJTf"TIr", ro e' prrri"!]'I"* 
characteristics orthe soir, differentiat free

orentrapped u',, ,unor"3ul,'ifi#Tffl,;T11':,l,i"o y".?i'il--'flTt": i;i"HT,l::,*o in rwo ilb^;;
tutrt ,vrinJo;;r;.;;#s allowed sufficient time to 

"u"i" ,q"lliu.iui, srate of vorume. The *, i1,:; il;"#rrnat volume of soil in

Sp = Free Swell

sp= Soil volume iI yltel-_Sqit-lo.!ug-: in kerosene

D:W6 -sott REp.l61ruo[20151215-3 
WaFc [d.,8hoFt, ur.tn-8H_7nos

I Branch 0ftice:
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: soIL/20161216_a
ype ofBoring : Machine Drilling

: Not Observed

: at Shanti palace, Ujjain, Madhya pradesh (M.p.).

Borehore No. -l
Water Table

Location
DiameterofBoring : l00mm
Depth of Boring : g.00 m

Description of Strata

Filled up material

DS

SPT

DS

SPT

DS

SPT

UDS

SPT

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.s0

4.00

4.50

5.00

5.50

6.00

6.50

7.00

r
\
\

r
Yellow silty clay of hish

plasticity

DS- Disturb Sample

UDS- Undisturb Sample

xx End ofBorelos **

SPT- Standard penetration 
Test

D:\MCS.Solt REp - 1614sotl

lfgad 0ffiCg I 
2016121&3 wapcos t-td.,Bhopat, ujjatn - BH-7nos

'\/a[rhhtzr,,^^, ^-- ^^i I Branchotfice:
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: soIL/2016121e

: Machine Drilling
: Not Observed

: af Industrial Area, Ujjain, Madhya pradesh (M.p.).

BoreholeNo.-T
Diameter ofBoring : 100 mm
Depth ofBoring : 5.00 m

Depth

inm Description of Strata

Black silty medium to coarse
gravels with sand

0.00

0.s0

1.00

1.50

2.00

?.s0

3.00

3.50

4.00

4.50

5.00

SPTCurve

SPT Value
0 50 100 150

E 3.00

4.00

Black poorly graded gravels

Abbreviation:

DS- Disturb Sample

tlDS- Undisrurb Sample

-- E"d ofBorelog *x

Dr\tics - SOrt REp.1611soit-:

Head oflice ', '01612153wap@sLtd'Ehopalujjaln-sH'7nos

,\/orahhL.,.-^r I Branch Otfice:
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Type ofBoring
Water Table

: Sorl/2ot 6tiA]S
: Machine Drilling
: Not Observed

: atKhamed Gau Bahdhi. Ujj ain, Madhy apradesh (M.p. ).

fiameterofBoring : l00mm
Depth ofBoring : 14.00 m

Description of Strata

Yellow silty clay ofhigh
plasticitv

3.00

3.50

4.00

4.s0

5.00

5.50

6.00

Oi?:rnyeltow silry clay of
nrgh ptasticity with few

gravels

Bli.lir! yeilow sirty cray of
nrgh ptasticity with white

nodules

v.ltotui.hgffifr
medium to coarse sand with

VettouirtrEil[liirryg.uaa=--
medrum to coarse sand with

DS- Disturb Sample

[IDS- Undisrurb Sample

|.i t{:

ilc
t1 (g

D:\MCS- sOtL REp - 16-17\Soit-

tfead ofiicg : 
20161216-3 wapcos rtd., Bhqat, utiatn - a|-7nos

:vailahhtn,,^^, 
^-- h^, I Bran-chofiice:
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TRF No.

Type ofBoring
: SOIL/201612163

: Machine Drilling
: Not Observed

: at Rudra Sagar, IJjjain,Madhya pradesh (M.p.).

Diameter ofBoring : 100 mm
Depth ofBoring : 8.00 m

Depth
inm Description of Strata

nrownjs.h.b.lack silry clay of
nrgh plasticitv

UDS

SPT

UDS

UDS

SPT

UDS

0.00

0.50

1.00

1.50

2.00

2.50

3.00

3.50

4.00

4.50

s.00

5.50

6.00

6.50

7.00

Blackish gray silty clay of
high plasticity

Blackish.yellow silty clay of
high plasricirv

Yellow silty clay of hish
plasticitu

Yellow silty clay ofhish
plasticify with gravei

DS- Disturb Sample

UDS- Undisturb Sample

x* End ofBorelos x*

SPT- Standard penefation 
Test

D:\MCS - So[ REp - 16-17\Soit-2

Head otfice , 
015-1216'3 wapcos l-td 

'shopal ujjain - BH-7nos

tt/ailrhht,,,^^, 
^-- h^, I Branchoflice:
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Type ofBoring

Water Table

: SOIL/201 6nri
: Machine Drilling
: Not Observed

: at Ram Ghat, Ujjain, Madhya pradesh (M.p.).

DiameterofBoring : l00mm
Depth ofBoring : 5.00 m

Depth
inm Description of Strata

Gray sihy clay of hieh
plasticitu

0.00

0.s0

r.00

1.50

2.00

2.s0

3.00

3.50

4.00

4.s0

5.00

SPT Curve

SPT Value
0 50 100 lso

E 3.00

4.00

Black poorly graded medium
to fine sand with gravels

DS- Disturb Sample

IIDS- Undisturb Sample
SPT- Standard penetration 

Test

** End ofBorelog *x

D:\Mcs - solt REp - 161ru0r-2

Hgad 0ffiCe , 
,01612163 wapcos ltd.,Bhopat, uirah - BH-7nos

,r/arahLL...-^r I Branch otfice:
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Type ofBoring

Water Table

: soIL/20161A6-
: Machine Drilling
: Not Observed

: at Kaliyath4 Ujjain, Madhya pradesh (M.p.).

Diameter ofBoring : 100 mm
Depth of Boring : 5.00 m

Depth

inm Description of Strata

. 
Yellow silty clay of

mtermediate plasticitv

0.00

0.s0

1.00

1.50

2.00

2.s0

3.00

3.50

4.00

4.50

5.00

E 2.00

c 2.50

3.00

J.)U

4.00

Yellow clayey medium to
coarse sand with few gravel

DS- Disturb Sample

UDS- Undisturb Sample
SPT- Standard penehation 

Test

*x End of Borelos x*

Dr\MCs - sot! REp - 16-17\Soit-:

Hgad0lfiCe, 
r0t61216-3wapcosrtd.,Bhopat,ujjarn-sH-7nos

I Bfanch ()ffice:
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sorL/2}16121r.i

Machine Drilling
Not Observed

at Bigipura Ring Road, Ujjain, Madhya pradesh (M.f.;.

Diameter ofBoring : 100 mm
Depth ofBoring : 7.50 m

Depth
inm Description of Strata

T::ll't.rellow sirty cray ofrnrermediate palsti icty with
gravel

UDS

SPT

UDS

2.00

2.50

3.00

3.50

4.00

4.50

s.00

5.50

6.00

6.50

't

I

T-
\
\
Il

Blackish yellow clayeycoarse
sand with gravels

Yellow clayey medium to
coarse sand with gravel

DS- Disturb Sample

UDS- Undisturb Sample

** End ofBorelog xx

,,.tj, ,t'

iJr-.,;" .oit
i.'; t"

"t+)
D:\MCS _ SOfl- REP _ 16_17\Sbil_j

tfead 0tfice , 'T",ffiffi:iopa''uija'|n'BH'7nos
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