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(l) Answer SIX que
(n) Figure in the 1y
(!u) Use separate o
(iv) Assume reasor

sti\.ms. taking THREE from each section,
argin indicates full marks,

nswer seript for each section,

nable value for any data not given,

SECTION-A

Define (i) Water content (i) Optimum moistur

™ : ¢ content and (iii) Degree of saturation 4.50
€TIVe an expression for “e™ in terms of Gy, v, and yy, w m
ve an ¢ s , wh i i 0
s || avi . i e il ). s nd 1 5 Y d ere the sy bols bCE!I'S lhelr usual meaning. 35

Oist unit weight 20 kN/m? with 20% water content. Determine dry unit ~ 4.00

weight and mass of water to be added 1o reach full say uration,

rage degree of consolidation, 3.00

1 ¢ preconsolidation pressure from this curve? Explain 4.00
Y Asoil i : s ; Explaimn. .
O oad o s shown i fgure M. A uniformly distributed load AP=1000 Ibf is appied on the ground 5,00
is 7000.113,&2 Use C “sl /secment of the clay layer caused by primary consolidation if preconsolidation pressure
= L s c-
e Y4343 L) ap-too0me
S L Sand, 4y =120 I/ =
A AV
10f 0 Sand, y,, =125 [/’ .
. .
, ‘ 10ft | Clay, va=123 b/, e=0.70, LL =40% !
|
WExplain the principle of soil compaction, 4.00 f
( Bneﬂy exp_lain the t_'actors affecting compaction with figures. 4.00 |
(c) A soil having spgcuﬁc gravity 2.70 was compacted by standard proctor test method with 15% water content  4.00 :
(degree of saturation 80%) and found maximum dry density 1.80 g/cm®. Calculate percent air void present in
soil sample.
@ﬂ/ Define “grain size distribution curve”. Draw a qualitative diagram of it and write the uses of this curve. 4.00
(&Y, Briefly explain the plasticity chart with sketches and write the uses of this chart. 4.00
@/ Define the terms total stress, effective stress and pore pressure and state the relationship that is assumed to exist  4.00
among them.
SECTION-B
Q.5(a) What are the silent characteristics of a flow net? Describe a suitable procedure of drawing flow net. 3.00
(b) Show how the effective pressure is altered when water is flowing through the soil vertically downwards and ~ 4.00
vertically upwards.
(¢) In a container filled with each of the following materials, at a porosity of 40%, determine the upward gradient  5.00

required to cause quick condition:
(i) Sand with specific gravity of 2.65
(i) Fibre beads with a specific gravity of 1.55

(iif)  Lead shot with a specific gravity of 10.8 - .
eﬁne the terms ‘Compression Index’, ‘Coefficient of Consolidation’ and ‘Coefficient of Compressibility’ and  3.00

(b)

indicate their units and symbols. ) .
Explain what is meant by normally consolidated clay stratum and over-consolidated clay stratum. Sketch typical  4.00
results of consolidation test data to a suitable plot relating the void ratio and consolidation pressure in each case and

ow how preconsolidation pressure can be estimated.
(¢

@w
o

(c),

A 30 mm thick Oedometer sample of clay reached 30% corsolidation in 15 mins with drainage at fop and  5.00
bottom. How long would it take the clay layer from which this sample was obtained to reach 60% consolidation?
The clay layer had one-way drainage and was 6 m thick. e

Differentiate between unconsolidated undrained test and a drained test. Under what conditions are these test  3.00
results used for design purposes? _ ‘ . ‘00
Explain the Mohr-Coulomb strength envelope. Sketch the stress-strain, pore pressure-strain, volumetric change- 4.
strain relationships for dense and loose sand. _ 00

A cylindrical specimen of a saturated soil fails at an axial stress of 180 kN/m? in an unconfined compression test. The  5.00

8%f -Explain why soils are compacted in the filed. How is the degree of compaction ensured in the field? 3.00 >

@p/ failure plane makes and an angle of 54° with the horizontal. What are the cohesion and angle of internal friction of the soil?

py Listing the various factors that influence the compaction of soils. Show their influence with illustrative sketches  4.00 7 _|
is

(c)

L4 1

ion curves. . N
ofcompaclml: a borrow pit is at a bulk density of 17.1 kN/m’ and a water content of 12%. It is desired to  5.00

i ity ol mine the : ,.J
The soil fro nt with a compacted unit weight of 19.6 KN/m’ at a water content of 18%. Determine t T
construct &7 cq:b:?];)?ecxc:ﬂvated from borrow pit and the amount of water to be added for every 100 m” of dal
. > |
quantity ?jrﬁsl?'in the embankment. iy
cte i
compa _ . Ll

Scanned w_itnhubamScanner



e - L.igh.f is Qur Guide
et ORCIVIL ENGINEERING
pEPARTMER 10 oG INEERING & TECHNC

LINIVEI::;’::[:D year BACKLOG [xamination. 2

l_,.-OGY
RAJSHAHI 017
e Fngin SCrING
R Sc. Engine CE 3131
("mtcch“iwl Ellginecring—l Time: 3 Hours
¥

Full Marks: 72 aking THREE from cach section.

N.B.:- (1) Answer any SIX que‘fno_"b‘ l marks.
o (11) Figure in the margin md'wale o
(iii.) Use separate answer SCI'IP“fGr ? - R
(1v) Asstume reasonable value for any i - '
SECTI()N—A iy 4.00
« and “salurated density and submerged density . %l()(]

Sily
ation
is 35% and specific gravity
e of saturation and air content if the mo

Q.1 (a) Distinguish between ~void ratio and pore

| . * §fis curve” Write the uses of 1. -
(b) What do you mean by particle size distrib 5.00

of soil is 2.70. Find the

(¢) The moisture content of a saturated soil Wsa isture content

void ratio and porosity. What will be the degr®

gets reduced to 5% on drying? 3.00
Q.2 (a) Briefly explain the Atterberg’s limits. ny.). where symbols bear their 4.00
. . . ' e ]'1 : x e w ./
(b) Show that at saturation the moisture content 1S Wsat Yw/ (Vsat S
. e "",
usual meanings. : s+ hei octed to dynamic 1~ J.
o e : : a thickness of 10 m. After being subje  vanne
(¢) A loose (D, = 50%) layer of sandy soil has B < been increased (o 7504 Calculate the chang
, . ) - : aS DEC] SrCask
situ compaction, the relative density D, of thSEERE “° - |
= 0.50 and e, = 1.0). 4.00

PR N D PR » S0l 8 | - 1 Tom
i thickness of the soil layer (for the SHASE you obtain the optimuim moisture content fre

0.3 (a) What is optimum moisture content? How Calt; 3 00
S M ) Coefficient of compression. 3.0

(b) Werite short notes on (1) Primary and Secondary eonsolidation Y hown in figure below. What 18 5.00
(¢) A uniformly distributed load Ap 1S applied al the B-rm“f*f] Slirfifce H:Si;%a“on pressure e 200 kPa.
the primary a.‘:unsn!idm;m Rcttlcnluni of the clay laye! i ISR AP= 1SO K -
S ], el Yol =19k ; =
Sl AT Voot 22 KEPR i) ) =4 5/
10"’1;7f C{gj Yeod ZM 2 O ;
5.00

' ' : : el *consolidati from consolidometer
Q.4 (a) What are the methods available for evaluating coefficient of consolidation, C, from

2 Y ata? ' ‘ ' L, -9
lest data? Explain any one of them. 3 00

(b)  What is flow nets? Write the properties of flownets: _ | e 4 00
(c) For a soil with specific gravity of grains 2.65. determine the dry density at a moisture content O 0C
| 5% with 80% saturation.
SECTION-B 400
Q.5 (a) What do you mean by normally consolidated and over consolidated soil? Define OCR. 1'(")0
(b) What are the advantages of triaxial test over direct shear test? s
(c) The results of two drained triaxial tests on a saturated clay are given below: 5.00
Ilt.:ssl-l a: = 100 kPa (og) = 215 kPa
lest-11 a; = 200 kPa (04)¢ = 300 kPa
Calculate the shear strength parameters ol the soil.
Q.6 (a) Dctine the terms (otal stress. effective stress and pore water pressure, Also state the relationship 53.00
exists between them
(b) Derive expression for maximum capillary rise and capillary tension in sotl. 4.00
(c) Determine total stress, cffective stress and pore waler pressure for the soil profile shown in higure 5.00
below. Also plot the variations of those stresses with depth.
4 Silt _nzp'3 ©=245 S=2
S v Yand  em 0 ki OIS0
S (4 w = 4oy =240
.7 d \ TIte S 8 AQ > ,.r. i ; 0
Q.7 (a) "v rite short notes on the fo Ihmyngs. (1) hopeycomb structure (ii) placement water content (i1i) sand 4.00
| cone method (1v) preconsolidation pressure. |
(b} ’\«: hat is quick sand? Explain it with hydraulic gradient. 300
(¢) I'he experimental permeability t up s in fi '
ity test set up shown in figure b |
; ~ elow. r i .
head through the soils P and Q. Determine (i) the Pi‘fif%)lllctr' £ TO“ la!&es plz}a}:e under a constant 5.00
S, o 3 .. IC head at point A (11) discharge per unit
==
e
| i
OV
i
e |
R < i
L; ’ 22
IS Soul structure? Discuss with neat ske -
@h}@ef‘n Rlansin; at sketches lhe Structur : .
5 ?f?';_-.|a.:stmny Index. Deseribe the | ures that obtained in cohesive SO11?
b skewh | 1¢ timportance of Plasticity Chart in ! - s 4.00
s A | i y Chart in ¢rvil cngineering b ‘)
£ by using the 4 00

4.00
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questions, taking Tineg

Tuil marks,
SWer seript for cach

[rom each section.,
an wclion, \0
any data missing, N\ O 9%
A (8]
e W

ce

FION.A
alluvial soil, ang

ity and relative density,
of water through a sand mags is 090, 10ihe ¢

the void ratio is 0 50, will Guicksang coiditions deveiop?

irecific aravity of sojl
and ‘ellective’ pressure in soils,
d you determine it inthe field.

e head pemibiiiy 1

est. 1 drops by 10mm in 2 mines, How much
Ui test continug, if the lead is to drop 1o 120mm?,
] .
' QA @)~ Classify the she r1ests based on drainipe condifiens, Explaii how the pore Pressure visiation and valume
chang place during these toss, / .
Dfine stress par How do Youcalenline the s o “trength puraimetons by using strass patis method?
ted  lor g somally ¢onsolidated clay i, 20" X0V L stress ot tore el the sane soil iy 250 N i CU tes!,
I Shenzpton's A rmeter at fulure 1w 0,62, find <y P for ihis tost, Also, find out ihe <onfining pressure
during the conso's Jation state,
SECTION.2
S5 Defive degree of conselidation and aveys - depree of conselidiion,
) Desive the basis Herential egniion off erzaghi's consolidg “wy with assumptions,
A oscunited ol inen s schjecied ooy Pres e of 24 ™ Aller the Yupse of a time, it is dewermined
that ihe pore jizusire in the specimen is 72 KN/, What is e “zeree of consolidation?
R.0@)  Define surface ten on, Derive an expression for capillary vise,
(b)Y Define flow net waly ske

For a ui

cn soil profi
pressure diagram,

\1
' [}

3
A .

n

Q.70 Whitt are the causes |
' (b) Defing «-logP curve w

(€)  Caleulaie tie consolidation settlement of 1
the load carvied by o footing

M 1RG0 N

Lim j

i
4
v

am

am

i,
5
E e S

£
L s)
! () What are the structiy

@ Derive an o xpression

Deserite the process «

tches. Write the properties of Nlow net,
le, determine the tor,! pressure, of]

fective preseure and Pore swaler pressare and draw the

T e e e

Py sand AN
1 F= e vt ' :
t Yone ol capillary rise )
' N =00%, sady= 112 e o __z‘.‘-’l
3 Ciay -
l e 7120 Iti.’ll'

“settlement? Bricliy discuss ihe ¢ terent lynes of settlement ) )

ith figure. How can y su dzternning pre-consolidation pressucs from .l»cxpln!n. .

s il el el tayer (shawn in figure Leetow) thiat will result from
LS rhan Assine e clay 1o he rarmally consolidated wnd

e

asuring I

LRI

—

St S N

TN Dy
o [ B /<> NN
r i i Tl Tay <14 § R
Tt .
s idm

Satured Spead

TR M = VG, LL = 40

—— e ————

soil formeiong,
cenerally obtyived jn ohesi
A evaid! lipe

sl Explain witly s

aeloins,

ddrsa e Hine tor a specific srovity of 2.06.
—

PRt N
PR . - -

YA
\ \o i,

3.00 ; !
4.00 !
5.00

300 - 4

5.00
300 v ' '|
409 - - :
500 °

. . ’ f
L TH

U0 r

5.00 " ’

300 v
4,00
5.00

400 u
3.00

5.60 ‘

agp L -
3.0
5.0

400
4.00
4.C0
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N.B:- () Answer any S1x questions, takin

(1Y Figure in the margin indicate full

\
& THRER from cach section,
(i) Use separate ans

marks,

LAM
wer seript for cach section, eA \QBUL \S

SECTION-A ar\yoP Lo S
) Deseribe the process of soil formation, C 3.67 ) -
(b) - Write shon‘m)?cs on: (i) Gibbsite sheet.(ii) Wjte (u,{co““vm Soil aon T
&) Draw c_;unlum‘uvc particle-size distribution curve and from it determine D,y Dy, and Dy Also  4.00
determine uniformity coefficient and cocfficient of gradation using above data, ’
Q ;@ D:hqc. hydraulic gmdipql._l”r_ovc that ‘the sce age velocil
of s

Y ilours

p y_is inversely proportional to the porosity _ 3.67
. AR D"‘_"_“f‘ ‘permenl?ilii_viand explain how would you determine it in the field. 4.00 3‘0“
. (<) D‘:“‘“ lhc‘relnu.onslnp between soi| moisture content (W), degree of saturation (y), specific gravity  4.00 200
4y (G and void ratio (e). - - ’ T {400
) /).313)‘ W hat are the causes of scnle.mem? Briefly discuss the different types of settlement, 3.00
Z(M Dlsnrlgmsh normally co?sohdatcd and over consolidated soil. Also defince overconsolidation ratio. 3.67
) A soil pmﬁ_lc is sho\vn,m figure bcl_ow. I a uniformly distributed load AP, is applicd at the ground | 5.00 o0
@ surface, estimate the primary consolidation settlement if (i) the clay is normally consolidated (ii) the
,\/ preconsolidation pressure is 2600 b/ (C, = 175 Co). 0
- AL ]
& Y vy bbb aP=1000 )
’, 3 ]
‘§"/ AT Yary = 110 1/t 7N r
< 115/ Sandy- 1151070 ho
78 Clayy, =120 Wit LL=50, ¢ = 0.9
h \"‘ Sand
3;.():4 (a)  Briefly explain the equipments which are used in field compaction of soil. 3.67 -
W (b) From the laboratory compaction test result, the following compaction curve is ohtained. Explainthe  4.00
S iind behavior of compaction of soils, ) !
L. ermp scaew A
/ L /f \
()" The maximum and minimum dry unit weights of sand were determined in the laboratory to be 1831 4.00
and 15.25 kN/m', respectively. What is the relative compaction in the field if the relative density is
e — =T \
(o‘.. 64%”?

|
SECTION-B \
/ Q.5 V What do you mean by cffective stress? Determine the expressior

ective stress at a point located = 4.00
Q&ﬁ al depth z below the top of the soil surface with downward seepage.
f//

(b) Prove that “the height rise degreases w

ith increase in temperature”,

2.67
7/ (¢) A glass container with pervious bottom conlaining (_"me §and in !qose state (_void ratio 0.8) is  5.00 \ .
subjected to hydrostatic pressure from underncath until quick condition occurs in the sand. 1f the \
Lﬂ".‘ speeific gravity of sand particles = 2.63, arca of cross section of sand sample = 10cm’ and heigit of \
7 sample = 10 cm, compute the head of water required to cause quicksand condition and also the
\ seepage force acting, from below. ) ) \
ngv (a) What are the principles of a flownet? What are its uses? 3.00 ]l
i l'!'ﬁcﬂy discuss the various parameters that aflect the permeability of soil in field. 367
M '@,) In a falling head permeability test, the time intervals noted for the he
&

ad to fall from hy too hyand 500

from 1, to h; have been found to be equal. Show that h; is geometric mean of ) rand h;,

/Q, ,(4 Explain the Mohr-Coulomb strength envelope.
A9
©

2.67
Sketch the stress-strain relationship for loose and dense sand. Also explain the shear characteristics 4 00
L
of sand and normally loaded clays. ) s

o For a normally consolidated insensitive clay 9ep = 30°. Deviator stress at failure of the same soil is 5.0
“ 250 kN/m™ in CU test. If Skempton's A-parameter at failure is 0.62, find out g, for this soil. Also
find out the confining pressure during the consolidation state.,
! A 17l Draw e-logp curve and write uscs of n Also c.ielc'rmine preconsolidation pressure from it, 1.00
| 7 How ¢an you determine coetficient of conselidation by Square-Root-of-Time method? Explain 3.67
lie) A normally consolidated clay layer is dmn_thick (one-way dramage). From the application of & given 4,00
c‘f v pressure, the total anticipated primary consolidation settlemett will be 80 mm. >
(1) Whatis the average degrée of consolidation forthe chay layer when the settlement is 20 mm?
. ,(,}1') I the average -value of ¢y for the pressure
(93

range is 0.003 em¥sec, how long will it tuke for 50%
seltlement © oceur? rany
(ii) Howlong will it take for 50% consolidation 1o aceur if the clay layer is drained at both top and bottom? /
o -
'l ‘ —

1",
5 v

- —— e et e e
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N3 (1 Answer any SIN questions, 1aking THREE from each section
(i Figure in the margin indicate ful) marks.
(1) Use separate answer seript for cach section.
vy Assume reasonable value for any data missing
SECTION -
Q.1 Explain that the problems/properties of soils and foundation are very difficult and complex as 267
compared with the superstructure,
(':f) Derive the dry unit “mghlﬂcquahon m) constant degree of saturation as a function of moisture  4.00
conient. \pc.ml'u. gravity af the soil, and_unit w eight of the watcr.
\.y) Caleulate the dry unitweight, the saturated unit weight, and the effective (buoyant) unit \M:I"hl ofa 35.00
/ sotl having a void ratio of 0. Tandia specific gravity. of 2.7. Also calculatc lhc unit \\elghl amhe
watertontent at a dq,uc oi‘ s.\lurauon of"l()%
l
Q Whattypes of soil generally-get-the highest rating in the A/\SHTO c\asmﬁcmon systems for usage 5.00
=" assuburade soils beneath pavements? ngl rW
Wlu short notes on: Gy Primary consolidation settlement, Activity, and (#iyOver consolidated  3.67
Soil.
\'///‘ln 1 few sentences, explain the basic principles underlying measurement of soil grain size 3.00
distributions using hydrometers.

l,_‘,_?x\"’( hat is plasticity chart? Explaim. 3.67
Mum. c\pw“mntfoﬂhc‘m'ﬁmum capillary rise and capillary tension in sojl. 4.00
(¢) For the site profile smmﬁmmﬂpmssures, and effective  4.00

vertical stresses against depth for the following conditions: (i) Water table at the ground surface, and
_ (i) Water table at a depth of 2.5 m assuming the silty sand stratum above the water table to remain
aturated with capitiary water (i e, negative pore oressure are present). Saturated unit weight of silty
saad = 185 kN/m ) and saturated unit \\mght of clay = 17.2 kN/m’. -
Depth (m) Stratum |
n-5 Silty sand |
5-9 ) Peaty clay \
>9 | Rock (impermeable) |
Q4 Clearly explain how soil grain sizes (i.e. sands versus clays) affect observed shear strength behaviors  5.00
in terms of drained and undrained behaviors.
(b

Write short notes on: (i) Optimum moisture content, (i) Placement water content, (iti) Water content,
“and (iv) Air void line.

A 100 mm cubical sample of sands is in equilibrium when subjected to the forces as shown in figure  6.67
below. (i) Determine the stresses on the soil element and construct the Mohr's circle of stress, (it)
Determine the magnitude of the major and miner principal stresses and the oriemtation to the
horizontal of the major principal stress plane, (iii) Determine the stresses on a plane at an orientation

al 30" anti-clockwise 1o the major principal plane, and (iv) If the sample is at failure, what is the
angle of shearing resistance of the sand?

4.5 kN
—b—> 3N
3.5 kN 3.5 KN .
‘ 1.3 kN
R AN 4.5 kN
SECTION-B

sketeh to show diflerences in their relationship

AT

o e u._

Y Unars

o0
A0
N e

q’fl/

3.00
5.00
1.00

160

1.5}

]

4.00
Deseribe the differences between lht. Standard compaction test and Modified compaction test, Use  3.67

During a road construction, a sand replacement method was performed to evaluate the required  4.00

in-situ density of seil. (i) Explain what you understand by sand replacement methed. (it) The weight
of sand used to fill test hole and funnel of sand-cone device is 853 gm and weight of sand to fill

funnel is 321 em, the density of the sand is found 1o be 1.34 nmlcm the weight of the wet soil from
the test Tl is 739 gm and the moisture content is 15%. Caleulate the dry unit weighs of the
compacted soil.

Pagc jof2
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| n
44 v T . nd. .6 A
Q.6(ay” Explain with sketches three types of clay fabric structure thf\t arce clommo\;lgalt'o‘: e the coeMicient 3
(b) The effective size of a soil is found 0.55 mm f_rom grain size analysis.
of permeability of that soil? Use Hazen's equation. Dy = 036 mm. 4.00
@/ﬁfé backfill material for a vibroflotation project has the following %I:/al:nt S»::f;usld b(I:UiIS el
Dy = 0.52 mm, and Dsp = 1.42 mm. Determine the suitability number. a
backfill material?
. i i 2 Explain. ~ 3.00
Q. What is e - log p curve? How can you determine preconsolidated pr'essure from :-:jls f:urvc:r cEz;i)va[cm yipu
(ix /Consider the soil deposit shown in figure below. Write an expression for lh; € oet:(t)wii opm‘;::‘l ety
\) horizontal permeability of this soil deposit in terms of the dimensions and 1s0trop ‘
1
shown.

Hp kni

SIS SIS SIS SIS SIS SIS VST LS. T

Bl k ke H
L A Haa Kp2

%
Hp) kg3

SSSS SIS S SIS S SIS LSS LSS SIS
Ly ————Ls —F+—Lc —

(c) A soil profile is shown in figure below. A uniformly distributed loadAp, is applied at the ground 4.00

surface, what is the settlement of the clay layer caused by primary consolidation if (i) the clay is
normally consolidated, and (b) the preconsoldation pressure is 2600 Ib/ft%.

2p=1000 Ib/ft?

/ k]
8 Sand Yoy = 110 b/t <7 GWT
| is' Sand  ya =115 Ib/f° =
i 3
| 17 Clay v =120 1b/ft°, e=0.9, LL =50
Sand

Q.8(a) What types ?f laboratory tests are best suited to determine soil strength parameters for the following 4.00
prob}ems’? (i) The longterm stability of a slope in stiff fissured clay, and (ii) The vital stability of a
footing on saturated clay. Give reasons for your choice of test.

(b) The results of an undrained direct shear box test are given in the following table:

7.67

| Normal stress (kPa) 200 300 500

| Shear stress (kPa) 113 141 205
(1) Find the apparent cohesion (c,) and angle of shearin i i

. _ g resistance (g,). (ii) What v: ¥ /
t?e.c:.(pcctefl from an unconﬁ:}ed compression test on the same soil? (uiii)(lf) ano:l:c\rmqlu?s'm\cu \\‘oul.d
soil is subjcclc_:d o an undrained triaxial test with lateral pressure of 290 kPa, fj d e o ll_us
pressure at which failure would be expected. - " finCh the Toral inia)
Page 2 of 2
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Geoteclinleal Engineering -4

Full marks: 7

Time: % Hours
N (N Answer any SIX questions, talin

(i Figure
(i)
(i)

& THREE (rom, waed vegiion
Sinthe margin indicate MW warko,

Use separate answer seript for each section.
Assume reasonable yalue for any data misaing,

SECTION-A
Q \u}. Deceribe the process of eoll Gty e . N 109
AR Define (1) degree of saturation QT prercent aie soils (ubenien b (il el bargien
A saturated il completely flling
. el

L0

; 2 container of Colume O 05a fas @ mass af 160 % wnd watze coavm af 347

= Compute Gs and ¢ for the soil.
. —

- - ) . ., - -
Q.2 Rricfly explain the different soil settlements which are caused ¥y hwads, o . . .57
! What is e-log P eurve? How can you desermime cormpeession indey, Co amd sweliing- imder, T ey wnglry 09
! curve? Explain. ‘ ‘ ' » L
o Y A soil profile is shown in tigure below. A uniformly dises ':"’:,':" ‘.‘ccﬂ. A3, aapplied 2t the zound 3..':"._.-_:-:, "‘"?‘- <29
\ is the settlement of the clay layer cavsed by primary consolidation (€ (the sl in cermally somaalidared -
v the precompression pressuse is 1708 M2
AP = 50 kN/m’ ¢
7’
YV VWY wyy &
im 7 Sand, 74, = 17 kN/m’
== Sy
6m Sand, v,y = 19 kN/m’ /&
L, ‘.
v ~
J -— — ’ .
6m i Clay, ¥ = 19.5 kN/m » =095 LL—ASO/ s &
Sand

s
Q3 ,(&'%m: short notes on the following: {3
\

'hat is particle size distribution urve?

How can you classify whelher the soil fa. wall Faded, mifaemts 10
graded or poorly graded?
( What is textural classification? ompan: the AASHTO 20d amified coit Classifizariyn cuserm LoQ
Q.4(a)  What is meant by “Flow pet"? i raximate Saw set can e dmyn 147
In general when seepage is occuring in soil, how can you caleiTae e i pressure ot speciine fovarions o dre Fo€
soil. . —
(c) men soil profile, determine the 1otal pressure, effective pressore amd e waNrprmssirr and Ao e 308
pressure diagram.
= ]
4m A n=025G=265S=30% Sit v o
v '
3m ¢=06,G=262  Sand
d
é - Am w=d0%,G=270 Clay
! /

SECTION-B
0..‘/

a) a I'e?v sentences, discuss the significance of the
(b What is plasticity chart? How can y
chan?

“Cley mincrals show Plastic behaviuor when mixed with water” 2.
The Plustic limit of a soil is 25%% und its plasticity index is 8%. Wheu the soil is dried from its state at plustic  4.0¢
limit, the volume change is 25% ol its volume at plastic limit. Similarly, the correspond g yatumi chaage

from the liquid limit 10 dry state is 34% of its volume it liquid

shrinkage ratio” ™ ———— .

limit. Determine ﬂTcJEI_wink'n!gcnli_mif (and the

three Atterbery limits of fine - grained soil, J.Qi
ou ascertuin whether the soil is organic or inorganic from the plasticity 2.6°

~Explain.

5 e

p2
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d explain Darcy’s law. Also define coefficient of P"mf"_ab'my'” Il to the bedding planes is higher than
stratified soil deposit, “prove that the nveragdc.: penincat;ﬂlt)’ paralic.
the'average permeability perpendicular to the bendding planes™. . in figure below.
\é\} uring pip%radons fox)" :!: ;Emplng test a woll was sunk through a %%%bsmmm
Observation holes were drilled at 15m and at 60m from the well. The wang ssmpiag unil steady conditions
holes stood originally at the sameTevel 2.35m bclo‘{f_l]:&loﬁ_‘?ﬂheﬁwc"'lﬁ‘ fr plh e%bscrvation hole 15m from
95" had been achieved, the discharge was found to be 20m’/Mhour. The water leve "6 s2m. Determine the Tield co-
Q A the well had dropped 1.93m, and that in the hole 60m away ha%- . — -
\ efficient of permeability of sand in m/sec. ——
—_—

-
2.35m

l -93m e
) V| =

o

y - i

Y, 77777 W7 77777 B A :
| N

Sm

Sand

77777, 7

o,

dense sand. Also write the test from which you will obtain this data.

What are the advantages of triaxial test over direct shear test?

() A consolida__}ed —undrained test on a normally consolidated soil yielded the following results:
03- 10 Ib/in

(Aoy)r = 9.4 Ib/in?
/_\ (A0, )r = 6.8 Ib/in®

Calculate the undrained and drained friction angles of soil.

ic strain versus axial strain for loose and 3.00

3.67
5.00

Q.8 (a) /Fallowing are the details for the backfill m

aterial used in a vibroflotation project: D=
m, Dso= 1.40 mm Determine the Stability

0.35 mm, D,, =0.50 4.00
ber, Sn. What would be its rating as a bac

kfill material?

uipotential line and £tream ion. 4.00
/()/ Define the following terms: (i Activity (ii)floqgg!ent structure (iijDegree of saruration 3.67

¥k k%
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Fudt Marks: 70 . )
‘ Time: 3 Howrs
AT HE T Ansaer 1N THE /ﬂ: I
CENLA gueshons, taking THR L lmfn'nc'h seclion,
by e e margm indicates ull m.uNQ '

o Ue sepon igganswer serpl for eacly -\'.fm| .
UV Assume reasonable valve [or any Tt ot given.

- e SECTIONA
“hartnotes on the followings: %’

sl sl iHthhsiie sheel (g fispersed stretime
D e TN IS or- st e s Yoy Yo Ui

Followuige are the results from the higuid ot and plastic Tmut tests Tor a soil. Liguid Tt test:

Im]unmus N n\l

[l
——— e
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Son

o\ Nn ()I hlmu\ (N) yv;nc_r conlent (w) % ML =12 oy
1 . . . N
s ',’Vc:l‘o '\h“ ,A‘,‘,\r L
m al gy end L]
270 D Oyt ane
Papbi wlegt s it In I']uu net and xlmw an example how an approxiniate flow net can be dawn T
I Splazn with sketches tivee tvpes ol elay fabrie stiacture that are commonly found. 3o
!_Q“\;‘_‘ A N net Tor flow around a smgle row of shul i a permeable sonl Tayer s shovarm hypoe 500
v helow Civen hadraalic conductivity is Sx107 emdsee. determine (1 How igh (Above the -
:'_k" cromnd ) e water sl nse i prezometers are placed al points ahue and gy The ale
A wd gerprene l!”ﬂll_‘"l Now clonnel- 11 ner unet leneih,
—f‘ \..‘\C ‘ =
i
\.“" Sheer pule
/S
< 11
:
; 1
' h
,»( W ! (23 A0 5
Y, o
gt Impervious layer
/7‘ \"’/";‘n’:l,.. Do tvpreal cinves ol devialor stress vs axiad s and volumetrie st vs axaal st for 300
= ’ loose mednmm dense s dense sand. Also write the test from which you will obtain this data.
famd the pates between compactive energy used m stindard proctor compiaction fest and that w2 (O
modfied proctor compaction test.
W liat oo veu miean by degree o consolidation and average degree of consetidation? P
[ D o poad construction, a sand replacement metlodwas performed @ evamatc the required .0
/\'7 st density ol soil:
. (1) Faplam what you understand By sand replacement method? ;
) Ilu.- werght ol sand used to [ill test hole and funnel of sand cone device is 8539 mul The
wereht of sand ta 1 funnel is 321 kg, The density of sand 15 found to be 1.549 l.u'un the
wereht ol wereht sorl 1o from the test Bole s 7399 and the moisture content s 15%5 Caleulate the
- iy i weteht of the compacted soil. )
! \ pact X
What 15 the sienificance of the “Diffuse double layer™ on the hydraulic and mechameal 300
. e L
I.. B gl vlavs™ congclidalien
avplam the dilTerence between cu.-mnd'nl.'nnuuugsuwml primary consolicimn. Y
" .1!1 whate thee con<oludation settlement of the sorl prolile shown in ewee below, 2 vears alter - o th)
| ! :
L the water tableas Tosvered lond the ground surfice tthe bottom of the clay Tayer. Assune thit
/ the elay Tavers enenns Tull saturated alter the Towermg of the waler table and account fo
C capilary tenston i calealations .
P : v
I K ; .
X h 2m Sand fill o= kN y, - 22 kN
‘ , T ¥
\ - ’ Clay ¥+ 20 KNS Co 0L 0 D00y s mevr .
X o 1’ wittal void atio, e S Precon. -Inlmnnlm e kP
- T / / 4 7 S = e -- S g = .
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SECTION-I

Dy the e otal stress, effective stress, and pore presanee i state the celation=lgy il o o

Loy
ol tooese Uhetweg them i Svr—————

C;ﬂ— e e moroniy ol clay mmerals formed? | i
T b eesteeanon lor a large exeavaton revealed that 10 m ol o clay overlay ool 500
cotre e an bedbroek The water Tevel m the elay was ot epound Tesel and prezometie head
et Yabove the top ool the clay. [he umt weights of the cliy and sind were 0
PN and, 22 ENomrespeetively,
N

oo et ol Liboratony tests are best suited to determme sorl stiength parameters: o the o

et e consdlion problems?

il Jones erme il of o slope mesnl T Hissored ey,

G the sl stalaliy of o looting ona salurated clay. A

Con e reasons lon vour choiee ol test. i)

-

“shear stress (kI%), ] 13| 141 | 167 P -
——— oy
/ S apparent coheson (Cu) and .mglc,{g t:.t]lc’algng resistanee (). pl (_(
fron A Bt vadue of U would be expeeted frovg agunconlined compressiog test on the s e/
’—ﬁ_' ..

.
“ovl & . .

' il s ained Iriaxe W Ao
con BEamother specien ol s soil s subjeeted 1o widiained (ripxal test with B
I he expected.

Pre e 23 Rt dhe total axmal pressane at wlieh uhoe woult

. . . ,"'
CQ ot e merals show plastic behaviour when mised with water ™= Explan.
2 Explam with c-log p

// ? STt doe vou mean by armally consolidated and over consolidated soils
SHACS _-_-_‘————-——-—-—
/ amd otal o0t

Ctn Plot the varation ol clevated head, pressme head

d.on

Wil relerence o the hgaes

- i arey seepage veloaily across cliys 1& 2.
ieedd o the soil profile (n) Determing the average Darcy seepage velocity across chys L&y
' T.0m I —
Vi G.W.T v 2 uI
2m T
_ ¥
5m T clay 11 & =2x 10 emsee
v e -
o wand 10k Sa 1 Cmbser - ,_J
Sm . e A
Yoy m clay 2: ky Ax 1D s
- p—
j‘ ISma sand 2. k=[x [0 ¢nvsec Iy
; v o
' — 777 baum -7 7 7
| T
B 3
tarve Mohe-Coulonih strength emlnlinn and explam the quaniies. » alal --[htf . .
\ fine grained soil has a liquid linit of 40% and in the plasticity diagram fall above e,
What 1s name and symbol ol the soil”? s oot AN
4 1eseribe three faclors allecting the compaction processes. Use diagrant and skelches Lo supj I
e ansaver — .
i 1 1 1 LN 1)
//_“I Tlowcan you deternune the shear stress in a triaxial specimen”
‘ ¢

IR |) (= ,,'}[Olﬂﬁ‘(-uﬁ‘ﬁ (ir é/ (& 7 Y
(( (AL cove o

Ly C!‘-\h“ud:(,:'IQ_ ‘"F"\C’. \ L{.&!.f'(,)'?—h _1—0 U\Sf;\-t ’ {
/ f\c'nxr..' N ’r.a e

cavy W Al l.')--(‘]ur:,‘l‘ ffr‘LUi.fh'f

ocew (7D
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i The resilts of an undrzuned shear box festare given i the followmg tible:
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Full marks: 7n
' e X Mauns

: N (Y Anseern .‘\'\_\'SL\.II[‘I(“.\“UIN. taking VIOUEE 1y : '
E Qi) Ligae inothe matgin indicats (o)l meake " " eacly €tion.
h (i) Vlse xeparnte unewer scrip! l“--l'c:-_‘ It e lion b
; Giv)  Assime vensonable vajue fi any ki mbesing,

1 114

SECTTON-A

[ ] 3 . . . ! ’
] WriledoWn the propedties of onpanic mateials ‘
L e dic lunee veloeity - i, : ;
.( ) Fthne dis lunoe ety and seepage velodity, Also derive e relais nehip Lehwern
vtk

—

. discharp@vcTacity anl seepape veloeTy. ”

\_,,@‘ Writgshort rote on the followings:

S techanical sweathering Wuiiu W@ﬂmuu

e

Y l . ]
i /({3, Ii{ e e '-""v-w"n;'t'rn\s‘w)p Degrecofsatmation Wﬂ:’?ﬁiﬁhﬁ"lﬁ?

e o Tyl o o
i Feny :l‘ﬁ? v latonvhip, ¢°= --'{'-_--- 1o where the symbols bear theirnsual nicavings.

Ve

. f\(Q)'/t-‘ﬂ::::‘i‘lli\Tﬂ <:ﬁ»ly¢ulikl. Cone = DT, g ™ A5 amd ¢y = 2700 Wit ane the moiel and vy
=N umit weiplt of compaction (RN S the licld il relotive density is 805 el e 1078
- - "-‘____;'
(ﬁf What e the cmses of conpressivn of soil? Wiclly explain- Immediate settoment, Piimary
7 consolidation sctticment and Secondany censolidation sedlement.
@/ (hﬁ_\l!l in the Casngnande’s simple giaphic constiuction fo determine the preconsolidation
e ute, Pe fom the Taboratory = ioped® print,
Siovs the o deelanon: ol setlleient lrom sne-dimensional primary conaliiation,

Wy - What i:‘-‘lﬁl.l dreity et Where aml oy plasticity chintis nsed in ot il enpineering?
T D i ene plotiing e typical crsves B Stasdad Pioctor estal Maodifiod Procter Lt
el CHhe bkl vaterial for o vibeolskabion projeet b e |3r::iu s il.... = U.,"hr e,
l";.. = 1152 s ol Dep = LA2 msn Delenmine the suilability nunbar, Aiso explan the
Backlill ratiee sy=tem proposed by [hown e—————0

v SECTION-1

i. 4 ‘._)1561\) Deline permenhility and co clliciant e penmeability, State and explain Dy o law.
' (b} Dgline How nets, Wiile dimvn thepre . ru and 10m

v i e o 1est, 0 well was sunk Uirough a stialimn el dunse sm
Dhating propraoaem for o pinmpiog ce e dhilled an 15m

deep aml into 1k ol very o T :-I-;-lil_\' lisneath, Observation Tol

. it b . vservatiom ol
and at 60 o P the well The s luvllu well mul the ol et || ' ait steady conditions lad
2 1€ iy Lelow the top of the vecll. Aller pumping, ot stead

gl nvlilwiil;lll'\' al

b
! the same leved, ! il .
' | ‘ ‘ i saley Jewe o eisscrvation
f een achicv-d, ihe dizelinge wivs foun T be 19.7 wmhao. The wata devebinth lu ":rl :
| ‘ \ X ' \ s 60wy e W
Lot 15 m fean ez well i diogsped L8 and i in (e hole @1 e iy fud By
X ’ " MH o 3 T
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