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Answer all the guestions. Programmable calculators are not allowed. The symbols have their usual meanings.
Marks of cach question and the corresponding CO and PO are written in brackets. Assume reasonable values
for any data not given,

1@ What are the methods of subsurfice soil i estisation” Discuss the necessity of  (3+5)
investigation to find the causes of defees or foilure of existing structures. (o1 pony
(©) Compare between the following pair of tems (44)

() Representatiye and non-representative sanples (col.ro1)
(1) Disturbed and undisturbed samples

fe) A s cone pestin st (T s been conducted at a st and econdd data ©
at various depil soil 1ypes using CPT data for all leels. Use (€02, PO2)
Robertson and Wride (1997)chrs o purposs. Consider the groundwater table
it ground surace and the saturted uni cigh ofsoi mmugmm the depth as 19
KN
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2 @ What are the key contents of a bore log? Discuss bricfly on
(€01 POI)

(0} the ad (5+5)
and limitations of this fest (co1.por)

() What are the reasons for geotechnical instrumentation in the field? Discuss them (08)
briefly [CUNGIN

3@ Prove that the permeability of soil can b detrmined using the following cquation (4+3)
(CO1. POI)

k= wvu(zl/fm‘“‘”'
Also. vt the notations of the ssmbols,

(b) - How many txpes of pressuremeter probes are used in PMT? Compare all the types  (4+d)

OF pressurnete probes n  tabulat form (co1.pon)
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3@

a0
of im based on the BX probe having the volume of the uninflated probe of $35 G’ (€02, PO2)
Decmin the presaremctr madulu nd T presure 3 the deph of
investigation. Assume 7 =0.3

[[Pressue | ‘;L‘;;‘"" | [ erssure [ Volame
ooy | Chmae || T | clunge

4 @ Whatare the main contents of engineering geological maps? Discuss them bricfly an
(o1 pol)
(®) Consderthatsonhave rsonded e fllo g from a dilatometer test as)
fFpressure without soil =0.18 k' (€02.702)
. s 1 i membranc expansion without sil =0 30 g/’
© Pressure rcading when vented o aumosphere = 1.0 kg/cm
“The ground wate table i a the ground surace and th ssturated unit weight of
Soilis 195 gmem’ Assume Poison’s ratio =
ALLSm depth
Liftoff pressure = 4§ kg/em
o Pressure at |Imm membrane expansion = 33 0 kg/em’.
A depth
o Liftoff pressure = 1.93 ke
S Pramsn L woniowe c\pmmm\ 0 kglem’, and
> Hydrostati pressure = 0.53 kg/en
Determine-
i) The iniial and limit pressure at | 5in and 3m deprh,
i) The dilatometer modulus a 1.5 and 3m depth. and
i) The Youny's modulus fat 3 m)
S (@ () Explain the guidelines for the interpretation of topographic maps. ()
o (coL.FON
(i) List the components of a CPT probe and illustate them with clear drawings. — (4=4)
Explin the fnctions of these componeas. (oL PO
(b)) Prepare st of sty iep tsks o st planning and moritoring ©
programs using geotechnical mstrumentat (co1.pon
o

(1) Consider that you haye to determine the undrained shear strength of a saturated ~ (5+4)
cohesive soilat shallow depth What type of test do you think is better to conduet —(CO1. POT)
n the field for this purpose” Explain the reasons in favor of your answer. Also,
wwrite the limitations of this fest
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5@ WA has been conducted at )
ol was bt 3 2. it o el watr el method e (Co2 PO2)
picomtric ead o 20 it S, dtemin the pezometn s ¢ | hour
ind 10 hours The diamete o th s wel i 2

or
(i) A wellis driven into a confined aquifer. The following data are available-

* The onginal piczometric level from the bed of the aquifer = ©8)
“The depth of water in the well at  steady stae is $m. (€02.P02)

Caleulate the \leld per hour if -
- thickness is equal to 10 m
" The aaufo thicknees s equal o 1

6 (@) ) What is a snaked casing” How can it be solved” Discuss bricfly (3+4)
(co1.Po1)

or

(i) Why is it essential T o7
the ﬂeld’(.mcnhnefe\pllml\m (col. Po1y

(b) (1) Given the following SPT data. Determine the size of square footing at adepth of  (18)
below the EGL 3 (€02,P02)

15 600N C.
(1977) comclations (odified afer Meycrhof (1956) The unit weight of sil
throughout the depth as 18 5 4

El}u(m)‘ SPT (N [ Soil Tups | [[Dept oy [ SPT

H and -
— \ 7 nd R -
a5 T nd 105 [
| T — and | [0 |7

of safety of 3 50 f the net npp[hd Joad o he pie s TSORN. Considerthe gt
of the pile equal 24m. Follow the BNBC (2020) recommended method. Ianore
the el sight of the i, The satursted unic weigh of sl hroughout the depth
is19.

as)
(€02. PO2)

[Depti | SPT SPT
}_L | Na) Soil Trpe ) ‘ SoilThee_|
s Sl Clar e
I St Gl ense San
[ Soft Clay ense San
I —sencin ense
eS| nse
oot i Sind | =
105 \‘ 1 I.ocst ne. Sand 24 0 dense
12071 | et doe o [ Dense Sand
20 Medom demesent | [ 70" [ Dense Sand |
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* Rob

ertson and

Wride (1997)

“po =

=

Ky =

105(A - 7, +
0.05(8 - 7,

B2, -8B

(Po = ua)/0lo

34.7(p - po)

= Koyo4r _ g
= (4 0.6

for ly<1.2

AB)

o = (b= po)/(po = 10)

M= RE,

Ry = 0.14 + 2.36log Ky,
forlp < 0.6
* Ro = Ryo + (025 - Ry, )loghy,
for 0.6 < Iy, <
With Ry, o = 0.14 + o 15(1, ~ 0.6)

* R, =05+ 2logk,
forly =3

R, =032+ 2.1logk,
for Kp = 10
* R, < 085,R,, =085

© V5025030
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‘ L8N, (inkPa) < 70 kPa

B = 45N, (nkPa) < 4000 kPa

(nkPa) < 60kPa

S = AN (2) G kPa) < 100N, and < 11000 ka

L= 17N (nkPa) < 60 kb

fo = 30N, (5) (0 kPa) < 300N, and < 11000 ki

| Bearing capacity of bored pile:

For coltesne soil
fos 12N (inkPa) < 70 kP

‘/,, 25N, (k) < 4000 kPa

o
L= L0, (nkPa) <60 kPa

[ ER A ) e )

150X, and < 1000 kPa

L= 09N, (ki) < 60 kpa

) k) TO0X. L and < 1000 ki
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