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B.Sc. Engg. (CEE)/8tl' Sem. 20th N'lay 2024 (Blor'nirlg)

ISLAAllC UNI\-ERSITY OF I'ECHNOLOG\’ (IUT)
ORG'ANiSATiO\ OF ISLA)II(- COOPERATION (OIC)

CmWJAEJBLU;
Semester Final Examination
Course No. : CEE 4847

Course Title : Sub-surface Soil Investigation and In_Situ Testing

Surnnrer Semester: 2022 _ 2023

Full Marks: ISO

Time: 3.0 Hours

Ans\\ cl- eII the quest.ions. Progranlnable calculat01's are not allowed . Tbe symbols hd\,e their usua1 mcali119s
Marks of each quFstion ald the corresp011dlng CO and PO arc u 1-it len in b;,dckets, Assunl;'rc iii:a[1:':iii:=for any data not gi\'en

1 (a)

(b)

}\“hat are the nlethads of substllface soil in\estlgatio:1? Discuss the necessit\. of

nvestlgation to and the causes of defects or h llul-c of c\isting stlucturt..s
(3+5 )

(COI. POI)

Colnpaw beI \\ cen the foIIo\yjng palr of terms
(1) RepI'escntatl\ c and non-reprcsclltative sanlyles

(ii) Distlll'bed and Lurdjsturbec[ samples

(4+4 )
(COI. POI )

(C) A static cone pclretmtion test (ci”r) has been conducted at a site and recorded data

# o L : 2 :: 11 i =ICC F t\1 : /s; I dIE: c( t FIi1) 1)1 : 1 1 : 11 : iT i ! ] ] : jIi)Trl tLS: : gc: rId : raJ!:= : 1 ( IE : it :i :
fJ!:: gKJU11d sulface and the £;atul’ated unit \\’”ght 'f so'I th'o„gho„t the depth as 19
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(C02. 1)02)
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2 (a) \\'llat arc the ke) c011tcnts ofa bore log? Disct1 ss brlc,n\ (07)
(COI. POI )

(b)

(C)

bl:\uss. the step-b>--step pFOcedul-c of the cone penetration test . Write the ad\ antnges
and llmitatlons of thIS test ' ---- ---- -”' ' -'--''"

(5+5)
(COI . POI )

>\'llat arc the ieas011s fot geotccllnlcal instrulnentatlon in the fIeld? Discuss theIn
bIrcH\ (08)

(('0 1. POI)

3 (a)

1 no \ r c t I I a t t 1 1 c I ) c H 1 1 c a b i I i t ) • r f b s () tlcan2 Fj( rct CHIli ncc 1 byng the hl 10 \ ring equation :

k = Mm log It’ (

Also. \\ nIc the notatIOns of the s\ mboIs

(++3 )
(CO 1, PO 1 )

(b)
HIp\\ nla11> t>lles ofpreTul'clneter probes are UKcd 111 PNIT? Colnparc all the t)-pcs
of plessurc11tcfcr probes ill a tdbula1 fc>nn - ’ r

(++4)
(COI. POI)
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BUk

A pressuremeter test u as conducted at a site- FoIIo\YIng are the test records at a cjeptj1
of 8m based on the BX probe ha\ lng the volume of the uninflated probe of 535 Gm3-

Determine the pressurem,:ter modulus and limiTing pressure at the depth of
in\estigatic>n. Assume T = Q.33

3 (c)

Volume
Change

( CUI-' )

I(i5
172

212

242

Pressure
( kPa)

5()[–1 adb-1 15(i1(
\\'l lat are the main contents of engineering geologIcal maps? DIscuss tllern bdefl}+ (a)

(b) Consldcr that \ ou have recorded the foIIo\\-ing data from a dilatonleter test

Llft-off pressure without SOIl = 0.18 kg/cm1

: Pressure .It I Imm membrane expansion u'ithout soil = 0.30 kg/cm-.
: Pressure reading \vhen \-ented to atmosphere = 1.0 kg,'cm-,

; The ground \\ ater table is at the ground sultlce and the saturated unit weight of
soil is 1 95 gm/cm3 Assume Poison's ratIO = t '.3

C

At I jIn depth.

; Lift-off pressure = 4.8 kg/cm'- ,
: Pressure at 1 Imm nrembrant* expansion = 33 tl kg/cm'

At 3nr depth
c: -Lift-off pressure = 1.93- kg/cln-

.: Pressure at I.Imm menlbl-one expansion = 3 (1 kg/eIn-. and

3 H\drostatlc pressure = f i.83 kg/cm-

Dctcrnl inc-
(i) The inItial and liITIlt pressure at 1 Snr and 3n1 depth.

(1i ) Ill'' dildtom,'ter luodtllus at 1.5nl and IIn depth_ and
(lil) The Young's nlodLltLls (at 3 in)

(1 ) Exp Jaln thc guldelincs for the Intel'pmtdtit in OT-topographic maps.

Or
5 (a)

(1i) Llst the components of a CPT probe and illustrate them \\;hh clear dra\\ ings.

Explain the functiolls of these colnp011ent s.

(1) Prepare a list of step-by-step tasks fOI s) st,)matic platrning aIId nlonltonng

pros.3ranrs using geotechnIcal lnstnlnrcntatlolr

In the Held for this puWosc' I Explain the reasolrs in favor of )-our ans\\el-, AIso,
\\ rIte the lilnltatiolrs ofthls test

Ol
(11) Consider that YOU hm e to dctennine the undmincd shear strength of a satumted

cohcsl\ e soil at shallo\\. depth \\'hat o-pc of test do ) nu thInk is better to conduct

(b)

(10)
(C02. PC)2)

r

VolumeVolume
PressurePressure ("’hangc( hangc (kPa)

1 kPa)
crrl )

+5365036 ]] 5 o
770750280350

I(i3 Q800296450
3151 5( 1

( 1 0)
(COI, POI)

(15)
(C'02. PC)2)

(t]8)
{CO 1. PO 1 )

(+++)
(CC) 1. PO 1 )

(9)
( C'01. PO 1 )

( 5+4)
(CO I. PO I )
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5 (c) (i) A borehole pcnneabilit}’ test llas been conducted at a site. The permeability of the

soil \\as obtai11ed as 2.3 nIm/nrinute from the falling water level method. If the
plezolnetric head at 20 nrinutes is 5111. detemrine the plezolnetri t.' heads at 1 hour
alrd 1 0 hours The diameter of tIle test \veII is 20 cm

(08)
(C02. P02)

Ol

(iI) A \\ cII rs dIr\’en Into a confined aquifer. TIle followIng dat,I are available
' The original piezonletdc level from the bed of the aquifer = 20 m.
' Tlle depth of water in tIle \\ eII at a steady state is 8 m

• H) drdulic conducti\-itv of soil = 1.5 in /hour
• Didnetcr of the neII = 20 cmi the dianretc r of influence = 500 m

(08)
(C02, P02)

Calculate the \ ield per hour if -

i The aquifer thickness is equal to JO m
J The aquifer thickness is equal to 5 m

6 (a) (1) What IS a snake;d casing? Hou can it be sol\-ed'’ Discuss brieflv ( 3+4)

(COI, PO 1)Or

<11) \thy is it cssentlal to make different moditlcatlons to the SPT \-alue obtained in
the field? Gi\ e a t)def explanation.

(07)
( C-01. POI )

( b ) (1> Given the following SPT data. Determine the slzc of square mc.)ting at a depth of

3ln bclo\\ the EGL for a settlelnent af 25 mill if the net applied load on the footing
s 600 kN. Consider that the ground water table is at great depth. Use the Bo\\-leE

( 1977> correlations Onodincd after Me) er}rof ( 1956)). The unit b-ei£Tht of soil
throughout the depth as 18.5 kN/m

(18)
{C02. PC)2)

Soil T\-

Sand
Sand

Sand

Sand

Soil T\
Sand

Sand

Sand
Sand

Oi

(ii) Gi\ ell the foIIo\\ lng SPT dda Detelmine thc dlalneter ofa bored pile for a factor
of safety of 3 50 if the net applied load on the pllc is 750 kN. Consider the ]cn£!th

of the pile equal 24In Follow the BNBC ( 3020) recommended method. Ign;re
the self-\\ elgl.It of the pile. Tbc saturated unlt u eight of soil throughout the -depth
s 19.5 kN/m

(18)
(C02, P02)

Soil T\ pc Depth
111

5)(

16]
] 8 a
93

2 lb
22 s
24.o
25.5
27.(i

Soil Type

Son&
SH Cla\
son Cla\-

Gm:I \'
=& Fine SA
Loosi mia
Loose Fine Sand

Medium dense 'Sand

Mcdiu ll mm

Dcnsm1
Dcnsmr
Dense Sand

Densm1 a

Dcnsmi
Densml
Dense Sand

Densm
Dense Sana
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• Robertson and
Wride (1997)

\ C t IIIII '. b' b 11 , liII (
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-, IIt \ t- 1.1 \'\ '\

II ', ki .1'\ t\ \.' \ \I

IIT it \ r it\, IiI \ IT \ , I -\'1

\ \.’ I It„I\II\,

\ \' I \t
1 \11 iII IiI it1 \ C : \ ( IiI

I '. I, it

\ , I- 11 : - , t( . IiI „ .IIIII I, I '\ it ' , 1, 1 : 1, t

1 ll. I ' , i , '. , till Itt ' , 1, 11 \,

! \ . iI.\ it I ' , I.t , \.

I II : I ,' 'I 1111,- II

It,'. I \ Il

I1 1 I

\ t ,IIII.III ’, , II [ ItII, >1, 1< ,111, 11

• /)0 1.05 (,4 '[ a:HI B'I
1 \ /

AH ) –– t).05 ( B – 7 111 – AB )
• Xl = R ?tiED

' 1)1 Z„, – AB = 0.1 + + 2.36/OJ/ /\’D

for /o L 0.6
• iD = CbI – Pol/Clio – ilo)

• R,„ = R„,.Q + (0.25 –- R„,.a)lorI Kr,

for 0.6 -: / [> L 3

v/itIl R „,,a = o. 14 + 0. 15(/o – 0.6 )• Kr> = CPa – IIO )/a,,o

• £rJ == 3 4 .7 (/_>/ – /_>0) R iII = 0.5 + 2/or//\-D
for /o ? :3

• No

for II)<1.2

'/*D)O'+ T – 0.6
1.5 := 0.32 + 2.1/op/\’D

for Kr, - 10

• R ,11 ' 0.85, R 112 = 0,t35

• \' = 0.25-0.30
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,beal'ing tapI;it'–it ii,:mE
Foi- CO ;.ieJ;\ C SDi: :

/. I.it;\\„I ( I'll /\'I’(1 ) $ 7(i /,’1’,1

//, - 'I.S/V,.,, (III h iI’ il) .< , i ooo /,-I),1

I = 'i N , „, ( iII I(1’11 ) < (,o k l’11

1 1, 'ltyvl,II (;) (III kI’it) < it)t),\\.,, „„,1 11 (ic]ti kI'„

Fo_'.' )\tO}:-Dla5tic slit

t, - 1.7 N,,,, ( irl !<}’il ) $ (,o kI),1

th. = =111,\'„„ (=) ( 111 kI’.I) < ';IIO,\.„, ,111,1 iI ooo 1,iI'it

.Bear-irIR capacit} of llored pile:

FQi' (- O ;.: eJ ; \ C SOil:

1-2'V„,, ( ill I.:1’ll) < 70 1<1,.1

//, ZS IV,.,, ( III kI>iI ) < '1 ooo k 1):1

Foi' Sci> ICi

/. I.o IV„,, ( Ill I. iI’.I ) < r, I) l<1'i1

/,' 13'V,'. ( F) (,'1 !<i’::) S IS(IX, ,, :lllcl S ,llitlll kI,„

F')„ tIO} \ - plastic Si iT

t),'i.v,,Il (iII kI’iII < r'Itil,I'„

It)'\’,.,, ( -,'1 ) ( III 1..1’.1 ) . : 1 ( to,\- 1 ,+1\t1 . . .} ooo 1<1,,1
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tI a
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PI Fp, sl --' - ip,
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