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GOIL CXPLUNAarnioN FUR THE PROPUSED 500 MW GAS BASED COMBINED
CYCLE PUWER PROJECY AT MONARCHAK HMOUJA, SONAMURA,
TRIPURA (WEST)

1.0 INTRODCT TUN =

Nortty Eastern [Llectric Power Corporation Limited
(NEEPCO), Ramchandra NMNagar, Agartala, Tripura, reguested
Director, RRL Jorhat for careying out sub-soil exploration
work for the proposed 500 MW Gas Baged Combined Cycle Power
Project at Monarchak Mouja, Sonamura, Tripura (West) vide
their letter No.  NEEPCO/AGTPP/PM/20Q0-01/T-29/1316 dated
23.12.2000. hAccordingly, RRAL Jorhat has framed an estimate
and sent a letter No. AN/I(3)/S/72001 dated 16.01.2001,

After discuswsions and negotiation, the NEEPCO has
appraved the estimate and entrusted the wnork to RRL, Jorhat
vide their Fax Message No. NEEPCO/QABTPP/PM/T-22{(B)/2001/1512
dated 05.02.2001. RRL, Jorhat engaged M/s Geotech Consultants
Pvt., Ltd., New Delhi to carry put the fiecld work under the
supervision of RRL staff.

The repovt discusses the detail of investigation
carried outb and analysis of data based on field and
laboratory work. The nature of soil has been identified and
recommendation of bearing capac:ty and design of foundation
forr the proposed structures are made. .

2.0 GCOPE OF WORK :

2.1 TFaield work :
i} Advancing |3 numbers of boreholes upte a maximum
depth of 35.0 metrea.

11} Conducting standard penetration tests at  an
interval of 1.9 m. or change of strata 1N
borehole as per specification

iii) Collection af 100 mm. dia undisturbed soil
samples at an interval of 1.5 m. in boreholes for
laboratory analysis.

iv) Conduction ot plate load tests ... 3 NODS.

2.2 ‘Laboratory work =
i) ANAtterberg’'s limit
11) NalLural moisture content
1i1) Grain size analys:s
(a) HMechanical sieve analysis
{b) Hydrometer analysis
iv) Dry L bLulk dengsity
v) Specific gravity & void ratio
vi}! Unconfihed compression test
vii) Triaxial test
viii1) Consolidation test
ix) FPermeability test
x) Chemical analysis of 01l and water
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S.0 GENUHAL CrULDUY OF e AREN -

thre lerbyary aeolagy of Iripura and .\dJuuung reg 1on
tn characterized by N-5 trending folded belts of synclines
and anticlines. The elonnyated folded belts are represented by
miarnly Daraily and Surma Group of sandstones of Tertiary age.
The Sarma g terne, rest unconformab ly atop the Barails and
attawn a great thickness 1n Tripura. The tap of Surma 13
marked by the dejpmortion of Liwallik molaser phase, the Tipam
Sandstones and the clay argellites gf Mio-Plicscene age. The
Eermination o f Miopliscenn depoait 1 maroed bry an
unconfurmity  above whaich  the recent sediment and  z21)uvya)
epon) te preat

bev  Teaposra Uhiee e ey brmenlacy segupneneg aee M
ity vlate owrf sandstone o the Barail group to highly
trenares sandstone . e andy ::.Itulé, aglomerate, and’ Yater) t e
sandstane of Surma group. Towards top the sandstone of Tipam
eoup dare uverlain by soft sandy shale and alternates shale
4nd sandstone, clay argellits, fragments of wood fossil and
lignite. The clay argellites mark the position of Mioc Plicene
unconformy ty. .

Tn the weat of Fesara the N—5 anticlinal folds trend
NNW- GGE and pluange Leoaealth the Bengal alluvial nlains. 1he
fold bellts are often cut by numerous NNE-GSW to NW-5C faults.
The generalized geological succession of Tripura 'i1s as given
Lelow.

Hecent alluvial cediments

oo Uncenformity —————o

Elay Argellits, Shale and sands tone
Tipam Group of sandstgne
Surma sandstone

—-~= Unconformity ---——-
Barail Group - sandstone & shale
CEocene Basemont

4.0 DESCRIPTION F SITE :

The area ot soil Explaration for the proposed 500 ML
Gas Based Coumbined Cycle [PMower Project 15 stituated in
Munarchak Mouga near village Balardhapa about B Koo south of
Sonamura Town in Tripora Weot. The <ite 1s about BO Kms.
south  to capital Agartala. The area of investigation 19
bounded by Sonamura Uelon:ia road on North and West side. East
boundary 15 towards hillocks of state torest department. On
west side, paddy frelds exist. India Bangladesh boarder 15
approximately 1 Km. west to site.



The approximate area of soil investigation is 510 m.
X 520 m. The gite is an undulating one having mild contour
difference. The plot i1s by the side of the road Sonamura with
Belonia. There is no permanent structure negarby except the
road. Transmission towers are there on east side at a
drstance of 1 to 2 Kms from site. One rubber garden exists
parallely on west si1de of road aboat 1/2 Km away.

The area is covered mostly by wild bushes. No Liq
trees are thiere. However, the local people planted some fruit
bearing trees. Yhe area i1s thinly populated and few huts and
semi-permanent houses are there. The land is free from water
legging except in paddy fields. ' ’

There is no evidence of land sliding 10 hillocks, may
be due Lo mild coonlour difference. Local aged penple were
also discusgsed for such problems but they also confirmed the
same. The hillocks appear to be almost flat at top forming
form ot plateau. No exposed stones or rocks were noticed in
the areca. The position of test lecations were shown in the
vile pluan
(tag. 1) v

9.0 REDUCED LEVEL UOF DIFFERENT AREAS ’

Reduced level are given below as supplied by the

NEEPECD afficials during the field work.

S, [IRE Proposed location Reduced level
NoO. No.

1. i MCR/Control Room 17.00
2. 2 Colony 22.00
3. . 3 Colony 22.00
4., 4 Switch-yard 17.00
O. 5 Switch—~yard 19.00
b & Transformér yard 17.00
7. 7 Reservoir Raw water 15.00
o. 3] Cooling Tower 17.00
9. 9 sS. T 18.00
10. 10 lransformer 16.00
11. i WHRD 18.00
12. 12 G. T. Building 18.00

13. 13 G. I. Building 189.00



The reduced level 1n the site varies from 15 m. to 22
m. Thie proposed colony area 15 at higher level of RL 22 m.
(approx.}) whereas the raw-water reservoilr is at the lower
level of 15 m. The reduced level at the plant <site wvaries
from 16 m. to 19 m. with a difference of about 35 m. Thig
difference 4n planl «ite may be ovver-come by foevelling Lhe
ground to a reduced level of 17.95 m. Otherwise the lovel of
1Y m. in plant site may be maintained by tilling the
nevensary purtion of 1and.

lHowever, necessary provision may be kept tor proper
drainage of run-uff water, as it 15 observed that heavy
rainfall occur during the period of execution of field woark.

6.0 GEOQNZICHNICAL INVEGSTIGATION :

OOt Field tests :

o
The following field tests were carried out to determine
the subr-so0il conditions and to compute the ,safe bearing
Capacity for design of foundation structures.

6ol Boreholes and standard penetration test :

Thirteen numbers of boreholes were advanced at different
locations for various proposed structures. In each borehole
standard penetration test (SP7T) wis conducted as per Indian
Standard Specification (2131-1981) upto the depth of hboring.
The test measures the resistance of the sgil to penetration.
The N~valuns were recorded and the same were also caorrecled
and shown 1n borelogs (Fig. 2 tu 14). The values increases
with fespect of depth in all the boreholes. However, at same
particular depth N-values drop in all the boreholes and then
gradully increases.

b2 Ground water table

This wus ogbserved in the boreholes during the period of -
investigation (May—June, 2001} and the same variecs f{rom 0.50
to 9.20 metres.



6HLS Plate load test =

The plate load tests were carried out in three locations
at « depth of 2.20 m, 2.2% m. and 2.35 m. Yhe size of plate
used was 60 X &0 CmZ and maximum pressure applied & Kg/Cm2.
The load was applied through reaction method of jack and pump
arrangement.

The safe bearing capacity with a factur of safety 2.5
comes to be 1%.3 T/m2, 11 T/m2 and 14 T/m2 for PLI-1, PLT-2

" and PLT-3 respectively (Figs. 15 to 17).

6HL 4 Laboratory analysis =

The disturberd and undisturbed soi1l samples collected
fram horchaoles at differcont depths were analyued in  the
Jabosatory

6H.oA0) Grain si1ze analysis:

Coarser firaction uf the worl samples were oeparated by
mechanical sieve analysio and these values were utilised n
sail clausstfication smd given in Table — 1. 1o determipe the
percentagn af silt and clay 1N the finec grained soll,
hydrometer - analysis was carried out on selected samples
cgllected fram different borehales and the graphical
representation of the results are shawn in (Figs. 18 to 29).

6£.48.2 Atterberg’'s limt

-

fhe Qtterberg’ s limit tests were carried out an samples
collected at different depth from the boreholes. The tiquid
limit, plastic limit and plasticity index sO found for each
borehole are shown with respect to depths in the borelogs.
NAfter tinding out the Atterberg’s limit, the samples were
identified and classified as per 16:14898-1970 as shown in
tFigs. 2 to 14).

LAl Natural moisture content =
The natural ma1wture content was determinaed in the

laboratory and shown in borelog details with respect to depth
tar each borehole (Figs. 2 to 14) .



H.4.4 Wet denstity :

The wet densi1ty values were determined from the
undinturbed samplew collected ftirom boreholes and arce given in
Tabi}le - 2.

.80 flriaxial compression test :
Uncunsolidated undrained (Quick) tests were carried out
an different ol samplesn  takenr gul from borrholes  to

determine theuwr shear properties, These parameters are
recorded in Table - 2.
.4l Uncontined caompression tests 3

The tests  were carried out on undisturbed samples
callecterd from borehioles. The values are given in Tabile — 2.

H.8.7 Consolidation tests :

The Legstas were carried ogut on undisturbed sampleyas taken
vut from horeholes. Withh the data obtainmned, a sdtries of
curves viz. time-scttlement and e-log p curves were plotted
and shown in (Figs. 30 to 58).

H.a.8 Speci1fic gravity =

The specific gravity was determined 1n the laboratory on
solected soil samples from the field. The wvalues are
tabulated in Table - 3.

4

H. BT Void ratio :

The tests were performbd on selected o1l samples 1n the
laboratory and the results are given in Table — 3.

L.1.10 Permeabiility test :

The permeability tests were carried out on 20 numbers of
samples and the resulls are given 1n Table - 3.

&L&.4.11 Chemical analysis of soill and water :

Ten numbers of soil samples were analysed in the
laboratory to determine the presence of harmful constituents

for concrete and steel. The results. are given 1in Table
4. .



&H.D ANEAWLSE TNTERIPIEZTNATION <
H£.5.1 MCR AND CUNFROL ROom ARLA @

Borehole No. 1t was advanced in Control Noom AMArea. The
aub-noil an reviaaled by the vorrivile conwlnto of matnly thin
layer of ftine qgrained cospressible soil  alongwith majar
portion of nun-compressible sand silt mixture in alternate
layers. The standard- penetration values are increasing with
depth however average corrected vatue is approximately 20.

“The cohesion of the compressible layers are found in the
range of 0.18 Kg./Cm2 to 0.23 Kg./Cm2 and angle of internal
friction varies from I9 to 20 Degree. The average unit weight
af the soil 1= found to be 1.8 Ton/Cum. The design profile of
the area is given in (Fig: 59).

The wafe bearing capacities of the soil were evaluated
and given below 3

TNBLFE - Dla)

SAFE BEARING CAPACITY FOR MER AND CONTROL RDOM AREA
BOREHOLE NO. 1

L4
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H.oH.2 COLONY Airn

Borehirle Nos, 2 and 8 were advanced  in Caluny MNvea, The
asubesnll ronsiinta of murnty compreescibibe 110 and tluay layor
upto o depth of 35 mevrey undertarned by non-cohesive <sand
Silt mixturn upto the depth of boring.

The cohesion in the ‘caompressible layer wvaries from 0O.14
Ko/Cm2 to 0.15 Kg/CmZ and angle of internal friction varies
from 18 to 20 Degree. The unit weight nof spil varies from 1.8
Ton/Cum. to 1.89 Ton/Cum. The design profile of the area is
given in (Fig. 60).

he safe bearing capacities of the sgil is evaluated and
Qiven below.

AL - i)

GOFT. BEARING CAPACTTY § I CULUONY it 0
BORENHOLE NOS. 2 8 3

—\.—\.—\.-\A-\.—\.'h—\mmmmmmm-\.'\.mm-\.m—\.m—\.-\.-\.-\-\m-\.-s'\--\'\m-uﬂ--\.m-\.-\.-uq.—\-\.-s-\.-\-'\--\.m?.-\.-\.'\.-\-m‘\.-smm

Doepth stze of footing Safe bearing capacity
(m) (m) T1/m2
1.0 X 1.0 5.30
2.0 X 2.0 5.20
1 3.0 X 3.0 5.18
4.0 X 1.0 S.2%
5.0 X 5.0 5.357
H.0 X 6.0 5.50
1.0 X L. 7.568
2.0 ¥ 2.0 &L.56 .
2 3.0 X 3.0 &5.33
4.0 X 4.0 650
5.0 X 5.0 fH .50
HL0 X 6.0 H.oAS
1.0 X 1.0 .78
2.0 X 2.0 B8.02
3 3.0 X 3.0 7.995
4.0 X 4.0 7.39
5.0 X 5.0 7.57
5.0 X 6.0 7.40

'\-'\-‘\-ﬂ-‘\-'\-'\-‘\-'\-'\--\-»-L-\.-\.-\.-\.-\.-\.-s-\-\.—u-s.-sm-s-\.m-\.-\.w.-s-\.-s—h-\.-\-\-\-\.-\.-\—h—h-\-\.-\.-\.-L-\.—u-y-\.-\.-\.'\--\.-\.\.-\.



6.5.3 SWITCH YARD

Baorehole Nos. 4 and 5 were advanced in Switch yard Area.
A=z revealed by the boreholes, the switch yard area consists
of silty clay of low and medium plasticity upta a maximum
depth of & metres underlained by non-cohegsive sanrd silt
mixture upkey the dl_‘ﬂi.ll of horing. The standard penclcation
values  are increasing  wilh  depth and  high values are
encoutttered trom a depth of- about 10 metreq.

the cohesion aof the compressiible layer varies from 0.14
Kq/Cm2Z to 0.25 Kg/Cm2 and angle of internal friction is 13 to
12 drgree. The average uwuitl t weight of the soirl 1o faund to be
1.82 VYen/Cum. The drsign protile af the area ia given in
(Fig. &1,

fhe sale bearing capacibies of the soil were evaluated
and given below.

tee s - D le)

SAFE BEARING CAPACITY TOR SWITCH YNRD
BOHRETIDLE NOS. 4 & 5

P M P e T P e T TR T e M T T T T e P T T P Pl e e Tl T e e e e Tl e e e e ey P T T e T e e Tl S e e e e e S e P e e P

Vepth cize of footing Safe hearing capacity

(m) (m) . T/m2
) 1.0 X 1.0 & 61
2.0 X 2.0 &H.44
i 3.0 X 3.0 6U36
4.0 X 4.0 H.A0
DO X 5.0 &.4tl

LH.O0 X 6HLO A0 T
1.0 X 1.0 ?.17
2.0 X 2.0 7.80
2 .0 x 5.0 7.54
4.0 X 4.0 7.45
S.O0 X HoO 745
6.0 X 6.0 7.350
1.0 x 1.0 11.58
2.0 X 2.0 7.40,
3 3.0 X 3.0 8.78
A0 X 4.0 k.54
5.0 X 5.0 8.44
G.0 X 4L.0 .45



6.4 TIRANSEOIRMLIL YARD

Burehgle Nus. & and 10 were advanced in Transformer yard.
This barebole conugicts of alternate layer of cohesive  andd
nan -cobirsive ol gpto o maxymum depth of abiout 17 metres
underlatn by noon-cohrsive Sand st mexture upto the depth of
boring. tThe <btandard pgoecrebtration valuro werrs inceroasing wilh
deptly and ehiserved values ace more thao 30 frem a deplh af
alngl J mo Loy,

the cahennaogn ol the <) vaceres from O.1H7 Kg/Umd Lo Q.27
Ky/CmZ and angle at 1nternasl friction varies ftrom 17 to 20
Degeee. The untt weiltght ot the goil varaies from 1.77 Ton/Cum.
tn 1.92 Ton/Cum. The design proufile 1s given n (Fig. &2) .

The <ate hearym) capaciritieos of the soil of Transformer
yard iu given below.

TABLE - 504

SAFE BENARING CAPACITY FOR TRANSFORMER YARD
POREHOLE NOUS. 6 & 10

Dirpa 1.0 b taataing Gafe bearynig caprac by
{(m) {m) T/m2 E
1.0 X 1.0 “.13 ‘
2.0 x 2.Q ARV
] 3.0 X 5.0 7.uy
4.0 X 4.0 7.95
2.0 X 5.0 B.onu
H.O X 40 1.4
1.0 X 1.0 11.61
2.0 X 2.0 .94
« 3.0 X 3.0 .32
4.0 X 4.0 ?.43
3.0 X H.0 Q.44
6.0 X 6.0 .59
1.0 X 1.0 14.87
2.0 X 2.0 . 12.05
5 ‘ 3.0 X 3.0 11.26
4.0 X 4.0 ' 10.97
.0 X 5.0 10.08
.0 X L.O 10 .90



&£.5.5 CUOLING TOWER

Borehole No. O was advanced in Cooling lower area. This
borehole consists of fine grained cohesive soil in two
distinct zones viz. at ©-95 metre and 22 to 25 metre. The
ather portion of the borehole consists of mainly non-cohesive
sanr} Jllt mixture uptou the depth of horing.

The cohesion of the compressible layer varies from 0.2
¥g/Cm2 tn 0.24 ¥y/Cm2 and angle ot internal triction varies
from 19 to 19 Degree. fhe unmit weight of the soil varies from
1.78 Ton/Cum. to 1.80 Ton/Cum.

The design profile of the area 15 given in (Fig. &63).

The sate bearion capacitres of the wo1l 1n the arca
imorpiven helow.

tat . - Hte)

oAl N ARTNG AL EY TIHE T ITNG THIWE 1
DEREHNOLE NUL © .

P P '\—‘\-"h'\-‘\-'u'\-'\.'\.‘\--\.ﬁ-\.'\.'\-'\.'\--\.4\.'\.-\.-\.n-'&'\.l\.-s-\.'\.'\.-\-'\-'\.-\.'h-\.-s'\.'\--\--\.-\.'\--\.n--\.-\-\,-\.-\,-\,-\..v\.n.—\.v\.-\.-\.

Depth Size of footing Safe Bearing Capacity
{(m) (m} (T/m2)

s M R P e e e e e M e e e T T T e e e T e T e e e M e e T M P e T T e S TS T T e T T e e T e e e T e T e e

1.0 x 1.0 7 .99

2.0 x 2.0 7.8

i 3.0 x 3.0 7 .49
4.0 x 4.0 7.50

5.0 x 5.0 7Sk

. H.0 x &£.0 *7.66
1.0 x 1.0 Q.52

2.0 x 2.0 8.38

2 X.0 x 3.0 B.11
4.0 x 4.9 g.04

5.0 x 3.0 8.06

H.0 x 6.0 8.13

1.0 x 1.0 13.41

2.0 x 2.0 10.81

5 3.0 x 3.0 10.0x4
4.0 x 1.0 F_TI

5.0 x 5.0 .60

6.0 x 6.0 .97
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LD L6 AW WATERY HRESERVDIN

PBorehole No.o 7 was advaneced  ge Lhirse o area. Fhiee saaly sl
ctmisibata nof maimby o s phieaave Jayee opto oo depllc gl 2.7 m.
tvder T atiat fey bire qqratey s olies,tve b T saud hipe prlantic Ly
uprher a0 ddeprblbe of 1O ga. Hetine Lhores odeplic,  Lhie g | I ITETY
tohiendves 1 valure.

Standard practratiom values  are nmcreasing with doepth.

Ihe cohesiton of the compressible layer varies from 0,10
Kg/Cm2 to 0.2 Kg/Cm2 and avarage values of internal friction
1s 18 Degree. The unit wedight of the soil is 1.76 Ton/Cum. to
1.80 fon/Cum. The design prufile of the arca is given in
(Fig. 64).

e safe hearing capacities of the soil 1o the area ig
Qiven bl '

INBLE - 5(f)

SAFE BEARING CAPACITY FOR RAW WATER RESERVOIR
DUREHOLE NO. 7 :

A T e T TR M e e e e TR T e T TR e TR M e e e e S T T TR M e e e e fa TR Sy e i e e TR e e T e R e e T M i R e A A S

Depth Size of footing Safe HBearing Capacaity
(m) (m} (1 /m2)

'--\.n.,'\.-s.-\.-s-\--\.'\.-\.-\.'\.'\,-\--s-s'\..-\.'!.'\.»\--\.'\-'\-'\.-\-n.-1.‘&-.'\.-\.'-"--\.'\-'\--\--\.-\.-s-\-\-\.-\.-\.'\-'\.N-'u-\.-\.'\-'\.'\--\.-\.-\.-\.'-".

1.9 x 1.0 5.9%
2.0 x 2.0 LT
1 2.0 x 5.0 &H.63
4.0 x 4.0 &.68
5.0 x 5.0 &.77
5.0 x 5.9 6.3
1.0 x 1.0 .61
2.0 x 2.0 2.2
2 3.0 x 3.0 7.89
4.0 x 4.0 7.00
5.0 x 5.0 7.8
L0 x 6.0 7.80
1.0 x (.0 12.15
2.0 x 2.0 9.86
3 3.0 x 3.0 .20
4.0 x 4.0 8.96&
5.0 x 5.0 £, 831
&.0 x 6.0 u.8%



6.2.7 S.T. AREA

Porechole No. 9 was advanced ain S5.7. fHrea. The sub—-soil
cransiats of cohesive soil upto a depth of 14 metres and below
this depth the soil is noun-cohesive upto the depth of baring.
The corrected N-values are leass than 20 upto a depth of 14
metres.

e vehiesion atf the soil varies trom 0.00 Kg/Lm2 to 0,10
Kyg/Cm2 ‘and anqle of internal friction is 1% to 14 degree. The
unit woeight of the s$01l varies trom 1.79% tonfCum. to 1.78

Tan/Cum. The design protftile is given in (Fig. - &5,
The safe bearing capacities of the soil are given below.

TABLE ~ 5(g)

SHFE PEARING CAPACITY FOR S.T. AREN
BOREHOLE NO. 9

~~~~~~~~~m~q_~-~~q,-‘-\~~-uq.q,~q,mmq.-uu.q.-\..-\.-\.—\.-\.-\.Vu«.-\,-\.-\.-\.-\.q.v\-\.-s.:\..q..-\.—\.-\.m~~~~-\.~

Depih size of footing Safe bearing, capacity
(m) {m?} T/m2
1.0 X 1.0 & .08
2.0 X 2.0 .02
1 £T.O X 5.0 H.0%
4.0 X 4.0 &.14
5.0 X 3.0 & .30
6.0 X 6.0 ) &£.47
1.0 X L.0O B.70
2.0 X 2.0 .70
2 3.0 X 3.0 7.45
q. X 4.0 7.435 -
) 5.0 X 5.0 7.51
H.O0 X 6.0 7.04
""-""\-‘\‘V"-"-"-"-'\-‘\-'\-\\'\-'h"-'\-‘h'k"-“-’b"\-"-""-'\-'b'\-‘\-'\""'\-""‘-"b"-"-"\"‘-""\-"-'\-"-~'\-'\-“-'\-'\-’b'\-'»‘\’\-'\-’\-’\-
.0 X 1.0 11.62
2.0 X 2.0 Q.01
R4 3.0 X 3.0 3.75
4.0 X 4.0 8.79
5.0 X 5.0 8.78
&£.0 X 6.0 8.84



L0010 WHRB AREN

Poretisle Nhao Bl was advanced in this area, Thais area
cunmisis ol alternative layers of cohesive and non-cohegsive
231} upto ithe deptiv of boriag.

ihe atarndard penelfation values are unsformby [ncreasing.
the cohecion of the soixl varies #rom 0.2t Kg/Cm2 to 0.24
Kg/Cm2 and angle of internal friction varies from 14 to 17
Degreec. The unit weight of the soil is from 1.839 Ton/Cum. to
1.922 Tun/Cum. The design profile of the - area 1s given in
(Fig. &6).

The safe bearing capacities of the s0il are given below.
TABLE — 5{h)

SAFLE BUARING CAPACLTY FOR WHHPB NITEA
BOREHULE NO. 11

e P mve T e M T T T Tl The The b M Tha Mle e Tie TR M T M Pl e e The M e T T e T M e M T e T e e P S M e M ML AL TR AL AL T T T T T el ML

Depih size of footing Satfte bearahg capuacity
{in) {m) 1/m?
t.0 X L0 ’.o/
2.0 X 2.0 7.28
1 3.0 X 3.0 714
1.0 X 4.0 /.17
9.0 X .0 .22
H.0 X 6.0 /.51
1.0 X 1.0 10.29
2.0 % 0 .1
7 .0 X 5.0 13.587
4.0 X 4.0 u.25
5.0 X 5.0 B.20
5H.0 X 5.0 1.0
1.0 x 1.0 12.82
2.0 X 2.0 11.56
3 3.0 X 3.0 Q.36
4.0 X 4.0 7.35
5.0 X 5.0 .21
6.0 X 6.0 ?.17



6£.5.9 G. T. DUILDING

Poretiole Nos. 12 and 15 were advanced 10 G. T. Buirlding
Arca. In these horeheles atternative layors af cohesive and
o cahissave oL ls g ofreerverl Lutooa distincl  layer of
proaly gearled and i T mrrtures (5D o o bered at o o depth
ul aboul .90 melres Lu 19.0 meblers 1n borehole No. 12,

The standard penetration values are increasing with
deptti. The cohesian aof the usaoi} varies teom 0.07 Kg/Uim? Lo

10 Kg/ZtmZ and the angle internal feirtiter varies [coam 27
Loy S e, Plern i L weaghtl o Ly el [N foeronn 1 .130
Yem/Zlium. Lo 1.07 ton/Cum. The demaign praoti)e of the arca ts
given in (Fig. &7).

The sate bearing capacities of the soil are given below.
TADLE -~ S5(i)

SATE PITASLTNG CAPATTIY PO G.T . IELDING
ROREHULE NOS. 12 & 13

A -\-n.-v.-‘.-v..-\.'\.-\.-\.-\.-\.-\--\.-\.'\.-\.-\.-\--\..-\.-\.-\.-1.-\.-\.'\.'\.-\_-\.-\.-\..-‘.'--\.-\.-\--\.-\.-\.-\.-\_-\.-\.-\.-\_-\.—-.--.-‘.-‘.-\.-\.-‘.-‘.-\_
-

Depth ' size of footing Safe bearing capaci by
{m) (m) T/m2

1.0 X 1.0 TIR X

2.0 X 2.0 H.76
1 3.0 X 5.0 ) &H. 74

4.0 % 4.0 &H.o8a

5.0 X 5.0 H.79

6.0 X 6.0 7.16

1.0 ¥ 1.0 .24

P AT S ¥ 1F.h

Vs ILANE S I S W 1.1
’ 4.0 X 4.0 1o

5.0 X 0.0 i,

TP LIS S PR A LR R

1.0 X 1.0 12.87

2.0 X 2.0 10.1%9

R .0 %X 5.0 2 .84
4.0 %X 4.0 Q.68

5.0 X 5.0 Q.59

6.0 X 6.0 ?.69




lfr T
Hob Hecommendations @
1) Sub-s011 :

The oub-wsoil mainly consists major portion of non-—
cohesive soi}) alongwith layers of cohesive soil upto the
depthh of investigations., Standard penetration values  (N)
increases with respect to depth. liowever, 1n most of the
boreholes al a particular depth N-values suddenly drops and
then gradully increases in all the boreholes.

i) Ground water tabile :

fhe position of ground water tables were established
whirh wvarsirs From O H0 Lo 5,20 metres doaving Lthe pecace] of
nveaslogaliogn (May/lune /70010,

iii)d 5afe bearing capacrty -

Safe bearing rapacities were computed for various deplh
and worlth of footing which varies from 53.20 to 4,137 T/m?2.
The wvaluew ftoar different areas are shown separately in
Jifferent tabhles 90a) tao D01,

(iv) Dhemical analysis of soil =

Results af chemical analysis of soil indicake that there
192 na bharmful constituents pregent 10 the wnoil.

The tharywe recominenidations are hased oo o) ~wtrata
encountered  at saite. Jf actual subrsoil condition during
excavatiron toe foundabion varies substantially from what have
bren reporrled or anythong unusual 1s obiserved, the so011
contultant may be referred to for advice.

MNOTC - () The repoel ecelates kg the soil exptoration for
the proponest 500 MW Ras Based Combined lyrle
B ATE RTINS L RY IR P § Al Manarctoak Morag o, thtreraumerta,
teepura {(Wesl),

th) The report 1s not ta be used for legal purpose
and will not be produced in the court of lLaw,

(c) The report shall ot be wutilised for sales—
. pramation ar for advertisement
%/ | __LD
¢ 13, . Bara ) ( B, C. Bocthakur )
Executive Engincer Flead
Applied ivil Fugg. Division Apptied Civil Kngg. Division

QEoea



1ABLE - 1

SIEVE ANALYSILS

St H B.ii. H Depth 4 Percent passing
No. = No. : (m) T et e mm e e =
: z : A.75 mm.: 0.40 mm. : 0.075 mm.
1 0.5 - .90 95 a2 D4
2 2.45 - 3.50 100 0 22
3 9.00 -~ H.45 100 18 25
A 12.99 —13%5.%0 100 [ER3 27
5 14.453 —-15.00 10C 7 S0
& 1 - 15.99 ~146H.50 Q5 92 35
7 17.00 —-17.45 100 S &2
3 18.95 —17.50 100 7 40
7 22.00 -25.00 100 97 313
10 25.60 -25.70 100 Qe 5
i1 26.70 —=27.50 ico &7 2
12 ?29.00 =-29.45 100 70 22
1 0.50 -~ 0.79 100 I Ho
2 5.95 - A4.50 e} 21 nY
35 5.49 — 6.50 1$0 N 32
1 1.00 - B.45 1O a7 2u
e 9,50 — 7.95 100 = . 40
5 2 11.45 —12.50 100 ' B8 35
7 14.00 —14.45 100 82 25
3 17.495 -183.50 100 L) I0
20.00 -20.45 100 P 3
10 25.00 —-23.4H 100 A 24
i1 272.90 -27.90 100 75 27
12 27,00 ~297.40 100 79 35
1 Q.99 - 1.50 100 1 a7
2 I.79 — 4.50 Q49 2 54
3 H.D0 - LR 100 9 30
n .50 - .95 1Q0O 4t 35
S (2.7 -15.5H0 100 s7 - 5t
& S 1$.50 —15.95 100 0 28
7 17.00 -17.485 100 B aq)
t 18.950 -18.95 100 Q2 98
Q@ 20.45 ~21.50 100 3¢ =1
10 25.00 -23.10 100 131 27
11 DELAG 2750 100 70 14
17 29.00 -29.40 100 72 20



51

MNo.

Dot
Mo .

o 01

Percent passing

4.70 mm.: 0.40 mm.

100
100
100
100
100
100
100
100
100
100
100
100

98
85
20
9%
96
99
a9
P46
91

94
71

: Ot

RV4
2
P
7
q

275

mm .,

3
O
5
&
O

: Depth H
: {(m) :
0.50C ~ 0.9%
2.00 - 2,45
5.00 - 5.4%
ALY 7.50
17.00 1220
12.50 —12.95
15.95 —17.00
18.50 -10.9%9
TR0.A% -21.00
23.00  ?3.4%5
26 .A% - 27.0D0
29.00 -29.45
0.95 - 1.50
2.00 — 2_.45
3.50 RPETE)
5.00 NI
8.45 - 9.%0
12.950 —-12.95
15.50 --15.995
17.45 -111, 50
20,00 -20.15
29.99 —25.50
750 2795
2700 - w345
0.95 - 1.50
3.50 — 3.99
H.8% - .00
&H 95 1.00
9.50 ~ 9.95
10.00 -10.50
14.00 —-14.45
17.00 ~-17.4%
P10 2 IH0
DAY 2S00
5050 - 30,9y

S3.00 55090

75
Pt
X3
79
846
ne
uo
0oAq
312
2N
l)b
0
pati
Q2



S1
No .

-

B.H.
No.

27.5%50 -27.95

z Depth H
: {m) z
H : 4.75
0.995 — 1.50 100
5.00 - 5.45 97
6£.99 - 7.50 100
8.00 — B8.40 100
11.00 —-11.45 100
i4.00 —-14.45 100
15.99 ~16.50 100
17,40 36800 100
POON 20,49 [RAT3)
2100 -1 .90 JO0O
8.0 8.0 100
29.00 7.0 1 00
0.95 - 1.50 100
5.995 - &.00 10Q0
2.00 — 13.40 100
.75 -10.50 100
11.459 -12.50 100
t4.00 -14.45 1000
17.00 ~17.45 100
20.00 -20.45 100
23.00 ~25.4% 100 -
26.4% ~-27.50 100
BO.S50 3095 100
£2.00 --%2.45 100
099 — 1.0H0 100
3.729 — .50 100
H.?D - 7.D0 100
.99 -10.50 100
11.00 --11.45 100
12.95 ~15.50 100
15.00 -15.%0 100)
17.00 -17.45 10O
20,00 -20.45 100
ZA_.50 -7 .90 100
TPL00 0 6.0 00

100

Percent passing

(31
L} ¥)
(1 ¥4
(L]
i1
1

e
80
7t
76
85
‘)n
6
5

0

By

87
71}
74
28
Qo
23
&
13
336
0
a1
(310
13

6O
15
12
1.5
25
21
30
31
95
12
11
11

35
51
LY
52
A
FO
4%
163
13
10
55
12

e v ————



H ot
No. = No.

Depth :

tm)

Percent paswsing

10

29.Aa%

--80.00

11

10
11
12

195.50
17.45
21.50
23.00
26.00
29.45

O
2.5
4 H0
V.50
11.45
14.4%
PHL 9D
20.00

21 .75

25.45
77.50
30.00

- Q.9
1200
IH N0
10
-20 .40
-22.50
-2 00
AT L)
-~ 303_A5

100
100
100
100
100
100
100
100
100
100
100
100

“n
24
Pl
13
0
f1é
(I3
75
fa
95
79
nz

&
PO
30
72

SN

3%
Fal:
31

A6
3Q
a7

248
32
ag
17
20



sl z _bt. b4 Depth
No. = . No. z (m)

Percent passing

17.4% --1B.00

5
4
2
& 13 14.45 —-15.00
7
K} 18.95 -20.00

? 21.79 -25.00
10 24.9%0 -24.93
11 27.50 -27.95
12 29.00 -29.45

20



Si.: B.MH. ¢ Depth T Wet : Unconfined : Shear parameter
No.: Nu. : (m) tdensily : compression 1  ———m e
3 : : gm/CccC : strength : Cohesion 1 Angle of
: : : : Kg/Cm2 : Kg/Cm2 : Internal
: H : : : cr : frictioun
: H H : H H 8]
1 1 }.30- 1.90 1.79 0.70 .18 20
2 1 15.00-15.50 1:80 1.02 -23 16
3 1 16.50-16.80 1.84 1.04 .02 15
4q 2 1.50- 1,90 1.09 0.56 -14 20
5 2 4.50- 4.90 1.77 0.64 - 19 20
& 3 1.30- 1.90 1.00 0.54 .12 1y
7 3 41.50- 4,720 1.02 0.50 .10 17
3] q 1.50~- 1,99 1.79 0,73 15 12
<9 15 3.00- 3.40 1.05 0.52 -14 10
10 9 1.0 4,90 IRl .09 . ?Y L3
11 & 1.50~- 1.90 1.92 0.72 .19 20
12 & 3.00- 3.40 1.86 0.04 .09 16
13 5 10.50-10.90 1.488 0.%4 .22 17
14 7 S3.00- 3,380 1.080 0.90 -18 114
15 7 7.D50- 7.90 1.76 1.04 W27 1t
14 13 1.50- 1,920 1.711 O.72 .20 1
17 3] 5.00- 3.10 1.40 {.10 -2 15
19 £l 4,50~ 4.90 1.82 - - - -
19 3 22.320-22.90 1.8l 0.68 .20 19
20 9 1.50- 1.90 L.78 0.51 .05 16
21 7 5.00- %.10 1.70 0.45 .01 15
27 10 1.9%0-- 1.90 1.77 - - -
23 10 7.50- 7.%0 1.77 0.62 .17 17
24 10 J.00- 3.40 1.78 0.548 .14 19
25 11 1.50-"1.20 1.87 1.02 .21 17
26 11 3.00-- X.a0 1.92 1.10 ~ 1 16
27 12 1.50- 1.%0 ‘1.84 0.32 -00 23
2F) 12 .00~ I .90 1.134 0O.04 .01 22
Pa 13 1.50- 1.9Y0 1.80 0.35 .09 21

30 13 J.00- 3.30 1.682 Q.30 Lar 24



TABLE - 3

SPECIFLL TIAVILY., _VOLD ROTIO ONY _PERMEARILFIY TES

—

Si. : B.H. = Depth : Specific @ Void = Permeability
No. : No. H (m) : gravity : Ratio : (Cm/Sec)
e e e e e emm o Aot am o o o L;*-*
1 1 1.50 -~ 1.90 2.68 0.58 4.30 X 10
2 2 1.50 - .90 2.66 0.59 2.34 X 10—4
3 3 1.30 - 1.70 2.63 0.82 2.15 - 10-4
4 3 4.30 - 4.90 2.69 0.40 2.60 X 10_4
5 1 1.0 ~ 1.90 72.67 0.71 1.23 X [qu
& 5 1.50 - 1.96 2.68 0.39 Q.60 X 1OMJ
7 S5 .00 - %.40 2.68 0.52 1.4 X 10—.4
8 35 4.%0 - 4.70 2.70 0.58 1.27 X 10"“
4 & 1.950 - 1.90 2.68 0.48 2.09 X 10—4
10 & 3I.00 - 3.40 2.67 0.31 3.26 X 10#4
11 7 7.00 = 7.90 2.638 04U 1.10 X m_J
12 8 1.30 -~ 1.90 2.69 0.70 2.80 X 10~5
13 a] 5.00 - X.40 2.65 0.68 1.60 X 10 ?
14 8 4.50 - A4.90 7.60 0.40 3.20 X 10 ’
15 ? 1.950 - 1.90 2.70 .72 620 XIIO_4
16 10 1.50 - 1.720 2.64 0.4LD 1.00 X 10“4
17 10 7.50 - 7.90 2.6t 0.71 1.57 X 10.4
18 11 1.50 - 1.90 2.4L7 0.71 1.21 X 10_4
19 11 3.00 - 3.40 2.69 0.55 2.08 X 10"“I
-8

20 13 15.00 -15.40 2.60 0.75 1.14 X 10
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Fig.30 Time settlement graphtrom SRTF
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Fig. 37 Time Settlement Curves SRTF method
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Fi1ig 38 Time Settlement cufve SRTF method for
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