@ DEPARTMENT OF CIVIL ENGINEERING

27-12-2017
CLASS TEST ON CE-4131(Z)

Time: 20 min.
Q.1 A drilfed shafl extending into clay shale. Given: q, (clay shale) = 1 .81 MN/m?. Considering the socket to be rough, estimate the
allowable load-carrying capacity of the drilled shaft. Use FS = 4.
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Q.2 A drilled shaft is to be constructed without bell in a clay stratum. Given; Ly = 10 m, Dg= 1.5 m, L, = 6.0 m, Cory= 11400 KN/m?, Cu(2)
= 120 KN/m” , y;= 16 KN/m® and y, =18 kN/m’. Determine; (1) The ret ultimate point bearing capacity. (b) The ultimate skin
resistance. (¢) The working lvad, Q,, (FS= 3).
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| v=16 kKN/m’
m
- ftb~‘-'30°, c=0)
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A m Y. =19 KN/m’
¢=35°, ¢=0
N o
D 'YSE‘Lzlg kN/m3
0=:35°, ¢=0
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A cantilever sheet pile wall is shown in above figure.

Determine: (¥ Daet (i1) My (iil) S if oar=160 MN/m?

| C\Y/’s
o
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Ysut™ l;) kN/ m3

¢,=33,%=% KN/m?

A cantilever sheet pile wall is shown in above figure.
Determing: (i) Diweory (i) Pressure Diagram with value (iii)
Location of Mmax (iv) Minax (v) S if 6ai=160 MN/m?
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Heaven’s Light is Our Guide
DEPARTMENT OF (IVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B.Sc. Engineering FOURTH year ODD Semester Examination, 2018

CE 4131
Geotechnical Engineering - I11

Marks: 72

(i) Answer SIX questions, taking THREE from each section,
(ii) Figure in the margin indicates ful] marks,

(l:li) Use separate answer script for each section.

(iv) Assume reasonable value for any data missing.

SECTION-A

'\Thl/ha[ 1[5 raft foundation? /j‘\t what situation do you suggest shallow foundation instead of pile foundation?
e plan of a mat foundation with 9 columnns are shown in figure below. Assuming that the mat is

rigid, determine lhe_ soil pressure distribution. All the columns are of the size 0.6 m x 0.6 m. Draw
the S.F. and B.M. diagrams for the strip EGJK,
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How can you determine ihe uitimatie capacity of group piles in saturarcd clay? Explain.

Determine allowable load for the drilled shaft cinstructed in a clay deposit as shown in Figure

below. Use factor of safety = 3.0.

-soflm}e—_

o =90 KN/m’
¥ =18 kN/m’
.é Zm—g i =0.35

4m

1 i 1 A " J— . 3 _
A square concrete pile (30 ecm side) 13 m long is ortver into coarse sand (y=18 KN/'m’, Ng, = 15),
Determine the allowable load (FS = 3.0).
The pile is circular in cross-section with a diamer: of 6.305 m. The water table coincides with the
top of the clay laver. Determine the negative skin "= <" Cive, v =16 EN/m" =20 m.

¢' =35, Yo = 17.5 KN/m", L =20 m and & = 0.7

Write short notes on: (i) Laterally loaded piies (1} Croup efficiency of piles. _ .

A pile cap is subjected to axial and biaxial inoment as shown in figure below. Design the pile cap
: i X . B e . i e AN "

using f = 3.0 ksiand f, = 60 ksi. Use pile dia neter = 18" and colunim size = 24" x 24",

Time: 3 Hours
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SECTION-B

Q.5(a) A single anchor slab is shown in figure below. Calculate the ultimate holding capacity of the
/ anchor slab if the width is (i) 0.3 m and (ii) 0.6 m. Center to center spacing, 8'= .

T y =17 KkN/m
¢ = 32"

/(6) For the braced cut shown in figure below, determine (i) strut loads (ii) section modulus of wale

(iii) section modulus of sheet pile. The struts are placed 4 m c/c in the plan. Use o, = 180
MN/m’, Sm
e

I'm? v =17 kN/m’, ¢,) =40 kN/m*, ¢ = 0

3m| y,= 18 KN/m®, c,, = 80 kKN/m’, ¢ =0

2m| 3= 19 kN/m*, ey = 100 kKN/m?, ¢ =0

> mE 7a= 18 kKN/m’, ¢y = 40 kN/m?% ¢ = 0

/&.G(a) A sheet pile penetrating into sand is shown in figure below. Compute the depth of embedment of

sheet pile. V Y/
752\ Sand layer-1
Ysa = 19 KN/m’
b =30
Sand layer-2
Ysa = 19 KN/m’
4 =35°
Sand layer-3
Ysat = 19 kN/m3
¢=35° v
(b) Derive expressions for Anchor Sheet pile of calculating the depth of embedment and anchor
force in sandy soil using free earth support method.
Q.7(a) What is the tilting of Caisson? Enumerate the causcs of tilting of Caisson. State the measures of
correcting the tilting of Caisson.
(b) An open Caisson is shown in figure below. Determine the thickness of the seal that will enable

complete dewatering.
g ¢ }4— 6 m —>»

Dredge line

7N

ANAAAARANLARNNNNNN
w
S

D

b4 AV
n 10 m
Seal
’ Soft clay - A
30 kN/m* [7 //
Stiffclayl 4m
50 kKN/m

Q.8(a) Explain how you will check the stability of cellular cofferdam for sliding and overturning
considering TVA method.

(b) A 3.0 Mg vertical compressor foundation system is operated at 45 Hz. The soil at the site is
medium stiff clay the c, oz which is 4.2 x 10" kN/m®. Determine the natural frequency and
magnification factor. Assume, M, = 0.25 my. The base area of foundation is 3.0 m?. Consider, D
=0,

(c) For a given soil and sheet pile, out of Free Earth Support Method and Fixed Earth Support

- Method, which will give larger depth of embedment. Explain.
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Full Marks: 72
N.B.:-

Time: 3 Hours
(1) Ar}s»\'er.SlX quesxit?ns., la.king THREE from ezch section.

(u) Figure in the margin indicates full marks.

({ll) Use separate answer script for each section.

(iv) Assume reasonable value for any data missing,.

SECTION-A
Q.1(a) Where do you provide a mat foundation? Discuss the procedure for the design of a mat  4.00
foundation.
(b) 'lfhe plan of a mat foundation with 9 columns is shown in figure below. Assuming that the matis  8.00
rigid, determine the soil pressure distribution Al the columns are of the size 0.6 m x 0.6 m.

F'y :
G 1ae i =
m F 00kN [27r2000N ATOKN F
‘ 7.3 m
B ., P : :
S Febsatan =~~~ aoav = B
| 7.3 m
Al ]400kN [7]1500kN sookn] C |
F——103m ﬂ: 105 m |
Y
2(a) What is the basic difference beiween a drilled shalt and a caisson? What are the conditions in  5.00
. which a drilled shaft is more suitable than a caisson?
Qﬂp (b) An open caisson 16 m deep lias external and internal diameters of 8 m and 6 m respectively. Ifthe  7.00

water level is 2 m below the top of the well and depth of the base below the scour level is 5 m,
determine the minimum thickness of the seal that will enable complete dewatering of the caisson.
Assume f, = 2000 kN/m’, y. =24 kN/m” and allowable perimeter shear of 630 kN/m”.

.3(a) How do you determine the load bearing capacity of drilled shaft based on settlement? 4.00
(b) A drilled shaft without a bell as shown in figure below. Assume that E, = 20x10° kN/m?, C, = 0.03,  8.00
& =10.65, 1, = 0.3, E; =12000 KN/m? and Q.. = 0.8Q... Estimate the total settlement of the drilled

shaft at working load.
&, = looounN

@ b WW//W/ 5/777”77/7,7[!77/7

Clay
L,=5m —® D,=15m |« Cuty = 50 kN/m?
"""""" [ TGy T
L,=7m Cu = 75 kN/m?

Q @ A mat foundation 20 m x 30 m in plan as shown in figure below. The total load carried on the mat  6.00
& is 150x10° kN. Calculate the consolidation settlement at the cenire of the mat foundation.

(Griffit’s influence factor will be supplied in the exam hall)

\F L [N N
o S SRS BANRARLEL LU GRALLS L LR WA
5m Sand  y=16kN/m’
Clay  Yeu =18 KN/m’
6m ¢y =0.85, PI=15%, PL =30%

(b) A pile group consisting of 9 piles is subjected to a load of 4 MN with eccentricity ¢, =0.3 mand ~ 6.00
e, = 0.4 m. Determine the maximum load carried in an individual pile.

4 -
T 03 m :F [_6 Oe. O
? \/ I'm : -y
Xewd—LO----- @---‘L@ SR, 4
I m ,: )
' Page 1 of 2
0.3m ﬁ: O CL) o
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SECTION-B

Q.5(a) Define: (i) Forced vibration, (ii) Mass-spring system, and (iii) Damping ratio. ' '3'0?
(b) Explain with figures different types of machine foundations. Discuss the reinforcement  4.00

requirement of machine foundation.
(©) A machine foundation weighs 70 kN and has a spring constant K = 135000 kKN/m. Assuming the  5.00

damping coefficient, C of (he system as equal to 210 kN-sec/m, determine: (i) whether the

system is over damped, under damped or critically damped, (ii) the logarithmic decrement, (iii)

the ratio of two successive amplitude, and (iv) damped natural frequency.

Q.6(a) A cantilever sheet pile wall is shown in figure below. Compute the depth of embedment of the  8.00
. sheet pile. )
Sheet Plles, 2m 7= 18kN/m’, ¢/ =30°, c=0
..... LA . S
_ Um? o =30° ¢ =
SQ Dredge line Im g =20 kN/m’, ¢’ =30", ¢ =0
YL N R
ﬁ D fw=20KN/m, ¢ 30", ¢ = G
(b) Discuss the design procedure of anchor sheet pilein clayey soil using free earth support method. 4.00

Q7(a) A braced cut is shown in figure below. (i) Draw the carth pressure envelope, (ii) Determine the  9.00
strut loads at A, B, C, (iii) Determine the section modulus of the sheet pile section required, and

(iv) Determine the design section modulus for the wales at level B. The struts are placed at 3 m

c/c in the plan. 6, = 170 MN/m?,

LA 0.5m ‘Ela)l: 7= 1TkN/m’, ¢, = 30 kN/m?

(b) Draw a typical section of braced <ut ard discuss :ts different components. 3.00
Q.8(a) A pile cap is shown in figure below. Design the pile cap using UUSD method. Column size =500 8.00
1 mim £ 330 nm, pile iz = 385 mun. Assun.e Sl MPaand fo= 28 MPa.
025m 4 3 15 0.25m
- 2m
0.25m i .
O O O |=
1.5m
‘5@’ o (O] O 600 kN
1.5m — i '
n é 180 kN-m
0.25m O © © l {
rrl ih
I
L -

Y I ‘\
A Lf J
150 kN-n: \1_6/0«’1 LN

(b) Estimate the ultimate bearing capacity of the singie pile as shown in figure below. Dia of 4.00
pile = 20 inch. Type of pile = Driven pile. Assume & = 0.79. Necessary graph will be supplied.

~—T
k‘ 4m / ////f Batd

/2 o1 3 0 . _
/ 1=18 KN/m”, 0 =30%, c=0
e

NN

N

e

—say

s,

7=19XN/m’, 0 = 0, ¢, = 50 kKN/m?

N
NN

N
N

i ’ Clay )

o :///5/ ¥=19.5 kKNim’, 9 =0, ¢, = 100 KN/m?
) sand

am 7///‘ 7=18kN/m®, 9=32%c=0

4m Clay

= 19 KN/, ¢ = 0. ¢, = 50 kN/m®
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| 5 . . !
:i Full Marks: 70 5. - Time: 3 Hours i
] ) = b
!: N.B.:- (1) Answer SIX questions, taking THREE from cach section. i .
_ (3) Tigure in the margin indicates Mull imarks.
R , (i) Use separate answer seriph for cach section.
; (iv) Assume reasonable value Torany datanot siven
SECTION-A
Q¢ What are difterent types of ralt foundation” Discuss the procedure for the desigh alarafi L6

FFoundation.

(b) The plan of a mat foundation is shown in [igure below. Determing (he soil pressure al 7.00
points P, Q, R, S, T, UL Vo WO XY and 7 Assumne the column size = 0.50m x 0.50m.

7
H00KN 600N JOILN

SHORN - L0 ol N

SN JonokN - SIORN
A v A .
1000LN kK Tk SORN \

Al oo RN SOOLH LN
dwm B Y Vi )
1 AV {1 R
W'i Gm L !

1

Im Im
Q Whatis the basie difference between a drilled pier and a caisson” What are the conditions— 5.07 @ @
\ , . inwhich a drilled picr is more suitable than caisson?” . ! - B

A drilled shalt 1.0 m diameter has a total depth of 15 m. The diameter of Lellis 2.0 mand — 6.00 ¢
its heieht is 1.0 m Il ¢, = 80 WN/m®, - 20 LWNAY and e= 0.3, determine (he allowable

= - _— -_—
load ('S =3.0).

@M How do yau determine the ultimate capacity o pronp piles i satueated cliy? Discuss. 5.07 .
/% A drilled shafl extending into a shale (rock) formation as shown in ligure below. For the  6.00) €
intact rock corcs, piven qu = 4.0 MN/m®. Calenlate the allowable Toad bearing capacity of
the drilled shall. = 3.0, Assume a smooth sochet [or side resistince .

T 7XN
Soltcliy

Ds - 1.0m

e T ey
AP

AT
/ Drilled shaflt

Smooth

sochel — © Shale (rock)

B J . b
\/(){.a/\\’rilcshnrl noles on: @ g

[ )
M Compensated Tomdation
d A1 Batter Piles
7 v

ﬁl’ﬁ Anchored Sheet Pile wall
A pile cap is shown in figure below, Design the pile cap with details reinforeement using ‘»/(-'l_ @
Te=25 N/mm!._f.. =400 N/mme. column size = 0.50 m s 0.50m and pile diameter = 500

mm. 'y \
iy
\
M, =500 KN-m =
lim
0 '
Lk e . i i [ | Iage lol2 0
e \r_lf N, 100 KN-m T ] il
e o A
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SECTION-I %i A

. \ )
D ;
\y W Describe the free carth support method for 1 the analysis of an_anchored sheet pile wall. 5 07 4(ﬁ e %] ©
An anchared sheet pile Tulkhend s shown i 1 - Figure helow. Use fice cath method, determine (i) (6.0 —_r %
Depth of embedment, 1 (i) Anchor foree perumitlengih of the sheet pile wall, . ¢ 1
Sandl I'm 7
Y= 16 N p -2y 41— ] %

? Sand
Yo *I9ANAG 0 =28" | 4

............... L

Clay
Yo = 9RN/m',
w0 e =30 K

Dredpe line

E AN R R R YRR s I

Q 6(a) A concrete pile 40 cm diameter, 9.0 m long is diiven through a 6 m thick layer of silly sand — 6.00
(¢ =20"% y= 17 KN/m* ) overlying i dense Layer of sand (= 35" ¢ = 19.5 kN/n"). 11 the water

table is at the ground surface, estimate the safe load (IS = 3) Take k= 0.1 and & = 0.7¢. '
@ A 2.5 Mg vertical L(nnpn.\wl foundation systemas operated at 40 1z The soil at the site is 507
medium stlt clay (¢, = dx10! KN/ ) Deternmine th nalural hu]uulLy and the magnilication
factor, assuming 11, = 0.2 e Take base arca is 2 S 0’ Take D =

7
i W Deseribe the various components of a pneumatic caisson with (he help of a shelch - 3.67 @
) For the braced cut shown in figure below, draw the canth pessuie \n\clopa, Determine the loads in

struts A, B, C, D. The spacing of strufs is 2.5 m. Takey = 18 KN/’ '\nd c= 30 I-N/m o
(———“_.___ - —

o ‘”—:I?;l

Nim=]

W/\ pile group LOI)Slhl.S of 9 friction piles of 30 ¢m ‘_],'ME‘_CJ and 10 m depth driven in clay @

(¢, = 100 kKN/m’*, y =20 kN/n? ) as shown in ligure bélow, Determine the safe load [or (he Lroup

@gf (FS—) a = (.0).
' ol W ' '

O 2 O O 7S m
L8O
8 8 07Sm

| l(l?nn I(l?im-l

Q,

-ﬁ-'—'-—— N G
T80 m ' L
N
WCompnxc dinphragm cellular colfer J; |m\ wilh cireular colTer dams. . 200 \(D
- J€)  Ds seribe the equivalent beam micthod fior llu analysis ol an anchiored sheet pile. 4.00 @

Page 2 0f2
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: Heaven's Light is Our Guide
DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY

B.Sc. Lngincering Fourth year Seventh Semester Examination, 2015 @

CE 431
Geotechnican Engincering-111

Full marks: 70 Time: 3 Hours

IN.B:- () Answer any SIX questions, taking THREE from each scction.
(i)  Figureinthe margin indicate full marks.
(i) Use separate answer seript for cach section.
(V) Assume reasonable value for any dala

missing,.
(") Necessary wraph will be supplicd.

) SECTION-A )
QI(@) Whatis shallgw foundation? At what situation do you suggest shallow foundation instead of deep foundation? 367
Explain. )

) A mat loundation is shown in figure below, D

. <sigii tie mal with details reinforcement using conventional rigid = 8 00
method. Given I = 3000 psi, £, = 6

0000 psi, qu = 1.0 Ton/f%, column size = 18" x 12",

; ' ~ J OJ
: 15 0Ton 80 Ton 80 Ton 70 Ton

O

0O i
00 Ton 150 Ton 120 Ton 80 Ton
70 Ton | 00 Ton 100 Ton 70 Ton
il L 0 [

15

&=t A- >l
15 15 15
Q2 @) How can you determine load bearing capacily of drilled shalls in granular soil? Discuss. 4.07

A soil profile is shown in fi

guic below. A point bearing drilled shafl with a bell is placed in a layer of dense  7.00
sand and gravel. Determine

the allowable load the drilled shafl could carry. Given Dy = 1.0 m, Dy, = 1.80 m,

Fy=3.0,¢" = 35" and £, = 500 a Q.
Tt Tm D, Sand: y=16 kN/m®
i <> :
1
2m ], Dense sand and gravel
le Dy Y =19 KNfn®, '-35
QX(a) Discuss Fixed Earth Support method for penciralion of sheet pile wall in snﬂtllir_vi]. 5.67
A (L)  An anchored sheet E"C wall is shown in figure below. Given Ly =2 m, Ly =6 m, L=1my= 16'kN/'m’, Yoat = 6.00
: 18 KN/, @' = 30” and ¢ = 30 kPa. Use_fee eaith suppod method. (i) Determine the lhcorc(mal}cplh of
embedment, D (ii) Caleulate the avchor force perunit length ol the sheel pite wall,
| d1 .’."\:
- ? Sand: y =16 kN/m', {=30°
S Sand: y,,= 18 kN/m®, =307
Clay: ¢=30 kPa, §'=0°
g P
¢ \/}.’4 (@) A pile cap is subjected to axial load and biaxial moment as shown in figure below, Design (he pile cap with 8.00
I detail reinforcement using " = 20 N/mm?, f; =415 Nfmin?, Columin size = 500 mm x 750 mm and diameter of
: pile = 450 mm. 0T ] S | s _
' : S LLSm 0 T
; ‘ : A
i y
i ; !
| i
| @ ! OV
| el [
1
Q O .
._-.—l»—-—--
; Y
| __'L%_.____—.]
AT M, =2000 kN-mn
+ \l]\ — -
W=2500 kv

(b)  What is Rowe moment reduction theor

¥? Deseribe the significance of momen;
¢ et ANchored sheet pilc walls .

reduction in the design of 3.7
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SECTION-B

; LA . :
Q5@ A 1.0 e long concrete pile, 30 cm diameler is driven into a medjum dense sand (9 = 30°, y =20 kN/m’).  3.00 % \\ !
Estimate the safe load if FS = 3.0). \ i
@® A scﬁlion ot_'a 3 x4 group pile in layered saluraled clay is shown in figurc below. The piles are square in cross- 5.0 \l f
section (15 i x 1S in). The center to center spacing, d of piles is 36 inch. Determine the allowable load-bearing
capacity of the group pile il F$ = 4.

~—— -

28 Clay: ¢,=1000 Ib/n* }
+=120 b/ i

Clay: ¢,=1800 /i
1130 1’

|
—_—— \
|

~ () "How would you estimate ultimate point bearing capacity of a pile in sand using Janbu's Method. 1.67
Q6 A braced cut is shown in figure below. Assuming, o, = 170 MN/mY, (i) Sraw the carth pressure envelop  8.00 ,
(i) Determine the strut loads (iii) Determine the section modulus of the sheet pile section required (iv) ;
Determine the design section modulus for the wales at level B. The stiufs are placed at 3.5 m ¢/c in plan
Clay: y,=16 kN/m", ¢,=30 kN/m?
Clay: y,=17 kN/.', ¢,=35 kN/n?
Clay: y,=18 KN/’ ¢;=d0 kN/m?
. .
o Clay: y4=17 KN/m’, ¢,=40 kN/m?
-l
e (L) Explain the bottom heave of a cut in clay. ' 367 '
1 ;
3 X .
s '
. QA Tn a test block of the size 1.5 m x 1.0 m x 0.75 m, 1esonance oceurs ot a frequency of 20 cycles per second in 6.00
|, L the vertical vibration. Determine the coefficient of elastic uniform compression if the inass of vscillalor 15 76
1 3 ng and tiie force produced Ly it at 15 cycles per second is 1200 N. Also compute the maximum amplitude at 1S
. cycles per second.
i' (L) Whatare the advantages and disadvantages of pncumatic caissons over open ciissons? 2.67
() .
i ¢)  Whatare the different types of raft foundation? Discuss the procedure for the design of a rall foundation. 3.00
; ypes p
W Q. »\Sa) “The load-bearing capacily of a bored pile is smaller than that of an cquivalent driven pife™justify the 267
¥ 2 siatement. S
E ' : (b)  What is negative skin friction? What is its ¢ffect on the pile? 3.00
P (c)  Whatare different types cellular colferdams? Describe the design procedure of cellular cofferdams, 3.00
: (d) A ticback is shown in figurc below. Determine the ultimale resistance of'the ticbucks, 3.00
, _7 xT
) Btk
Liowad
Gt I -2 (T
' Vo SO0 -
o 3§ /‘\ Qo R
[ i ' BRI d=50cm
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DEPARTMENT OF CIVIL ENGINEERING ' '
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNDI.OGY : !
R.Sc. Engineering Fourth year Seventh Semester Examin:tion, 2014 . :
CE 431' '

v ] " Geotechnical Engineering-111
1 Full marks: 70 . Tiiies 5 Hoers
: -
N.B:- ] () A_nswcr' any SIX questions, taking THREE from each section.
(i) Figure in the margin indicate full marks.
‘ ([") Use separate answer script for cach section.
(V)  Assumé reasonable valuc for any data missing. | .
- SECTION-A E ,
'1 Q.1(a) A mat foundation is shown in figure below, Given: L=12 m, B=10 m, D~2.0 m, Q=30 MN, Z,=2m, 6.00
fl - Z,=2 m, Zy=5 m and preconsolidation pressure a'.=100 kPa. Calculate consolidation settlement
' under the corner of mat. '
I Q  Dx .
!; _____ \l\/ : Sﬁﬁiil p :
it =16 kN/m™ i
i: R v
A BT 5 o s B S sad ,
i Y ™19 KNI :
i \ Clay: Y= 18 kN/m® 7
Cc=0.35, Cs=0.10, ¢,~0.85
"™ cstadanticeesends
. (b) Determine the nct ultimate bearing capacity of mat foundation with the following ficld test data. 5¢
L - Depth (m) Field value of Ny |
A 1.5 g 8
1 3.0 12°
| . a5 - 10
5 > 6.0. . b
I 1.5 14 ‘ ‘
P b 9.0 12
i S 10.5 . -1 3
H a° I45 Assume, D=1.5m, =16 kN/m! and aII?wubIc settlement=5.0 cm b
I Qil Ia ' How, can'you determine load be'nring capacity of drilled shaft based on setficment? Cxplain. 3 5.4
1 /(b)) A. drilled shalt in a cohesive soil is shown in figure below. Use Reese and O'Nell's method 10 6.0
| L~ determine (i) The ultimate load-bearing capacity (ii) The load-carrying capacity for an allowable
% settlement of 0.5 inch. , ¥ 4 . :
\“‘ B i . Clay: Cu=800 1o/
' . - :
P ] . '
o] 2|, 7] Gy bmiawe
[i* ' 5] Clay: Cu=3 /Y,
| / | L !
/l ‘ ] I
i ' QJ3 ta) What is mat foundation? At what situation do you suggest mat foundation instead of individuzl  3.67
,’ . column footing? Discuss i ) ) o .
Iy ' " (b) A mat foundation is shown in figure below. Design the mat using conventicnal rigid mcllmd,v(nvcn; 8.0u
! ’ f=3ksi, ;=60 ksi, q=2.0 ksI. Column size=15"x 15" ‘
1 .
. l ™~ ) T ] - Y "
i N - = — '
2 50 Ton 60 Ton 50 Ton] |14 "
j \ ! I
; m I w R
:’ 00 Ton 120 Ton 80°Ton| f ; '
i
: ] [ [
’ 100 Ton 150 Ton 80 Ton p”
60 Ton 80 Ton €0 Ton
joLi 1.0 7
A N v
A 15"

4 15
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:Q.4 (a) What are cellular cofferdams? Why circular cell

is generally preferable .0 the other cellular types of . . 5%
i cofferdams? . I : _ e o
' i+ (b)_ Describe the design procedure of cellular cofferdams. . ; ‘ ! fi meeus (\ |
8 o . The resonance of a test block 2m x Im x | m occurred at 35 cycles/sec in the vertical direction. The 417 i
other data are as follows: Weight of oscillator=62 kg, vertical unbalenced force=0.5 tones, unit " e

~ weight of soil=1.7 Um”, Calculate the apparent mass of soil, ‘ |

|
i . '

|

SECTION:B._

| ' '

5 - 3 i |

; () Vhat are different types of sheet pile walls? Draw the skelches showing the pressure distribution. B 7

! i (b) Compute the embedment length and the pull in the anchor rod for the shect pile structure shown in = 10 :
: |

figure below. The soil of the backfill and that belbw the dredge linc is sanc, having the following
properties: 8=0'=30°, c=0 ) Ysa=20 KN/m*, ¥=18 kKN/m”. Use (ree carth support method. |

T
P : hzlg_ SN Anchor
3Im . i
‘ Dredge Line ! ! i
i : i . AT 1
i : i i -
Q.6 (a) eritg down the function of the followings: (i) Wales (i) Strut (iif) Lagging (iv) Soldicr Déam. 7

- (b) A braced cut is shown in (igure below. Assuming, g,=160 MN/m’, (i) Draw the carth pressure 9 L
‘ envelop, (ii) Determine the strut loads, (iii) Determine the section modulus of wales. Note, the struts
|

Vo are placed al 3 m c/c in plan. 3m
Sand: Im
¥ 18 kN/m’, @,=33°
| e B . CIay: Cu=80 kN/m?
' Ye=19 kN/m', 8,=0 3m
i ! . 0Sm A _ff ,
Q.7(a) " A group of 16 piles (4 in cach row) was installed in a layered clay soil deposits as ‘slnowfl in figure 4 )
8¢ below. The diameter of each pile is 500 mm and their o/c distance is 1 m. The length of pile group is
i £l |8 m. Estimate the safe load capacity of the group with a factor of safety of 2.5, '
B . 5 PRt i
|t . e " 3y
| g ' K C,=25kPa |
: ' 8m $=0 ’
R : a=1.0 i
; C.=40kPa
16m| $=0
N a=0.7

(b) “"Describe the siQniﬁcancc of pile load test. s 5 i
(¢) , How would you estinate the load carrying capacity of an open caisson? : oo ‘
Q.8(a) A pile cap is subjected to axial load W=400 kip and moment Mx=
shown in figure Lelow. Design the pile cap using [.=3ksi, f,=60

diameter of pile=20". .

150 Kip-, My=100 kip-fi as v 1 |
kst Celamn size=20" 30",

W

N
(b) The anchor plates are placed in a row\wilh center to center spacing . as snown in figure below,
Given B=h=0.5m, s=1.5 m, [[=1.0 m, y=18 kN/m’ and 2'=30°. Dc(cn'nil'c the ultimate resistance for
each anchor plate. The anchor pletes are made of concrete and have thiciicss of 0.15m.

P-272

B I ——
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DEPARTMENT GF CIVIL ENGINEERING

14

4 iy A gk PéAJ'SHA.HI UNIVERSITY OF ENGINEERING & TECHNOLOGY " it *
| = [0l00fm, -Sc. Engineering FOURTH ycar SEVENTH SEMESTER Examination, 2013,
i . . . ; - . - A
. 5 o\ 7 o /" o
i ,\w_oopf"\. .- CE431
s » Geotechnical Engineering-111 i
i Full Marks: o ‘
!; 70 . Time: 3 Hours
' N.B.:- 9) A':‘SW“_STX questions, taking THREE from eaéh section.
i \n) Figure in the margin indicatcs full marks,
! (!n) Use separate answer script for each section.
| (ly) Assume reasonab{c value for any data not given.
i
, < SECTION-A
Q.1(a) .What is compensated foundation? A mat 6.00
_ foundation of dimension 30 m x 25 m is shown in ]
: figure below and carried a dead loed and live © |Dr=2m [30mx25m Clay
'. load on the mat is Q = 100000 kN, Determine the '
i factor of safety against bearing capaCity failure Clay !~ 17 kN/m” -
| and settlement of the clay, layer. 8m W c=090,C,=130kPa,
! ¢ R LL = 40%
: (b) A borelogofa szl.|bsoil ex'ploration is shown below. The Ded)lh Bore log 5.67
: - total dead and live load on a column of five storics T Neo  Soil type
i b“::d"_‘g is 90 tons. Select the type of foundation, depth ST b 3 Clay
i . and size of foundation. Make some suggestions il :
| . e mondid ggestions i 104 4 Clay
] 4 154 8 Sand
b ' 20 o 10 Sand
v 251 ¥ 15 Clay
}. - R - — 301 20 Clay
i = 35-1- 18 Sand
a0+ 15 Sand
v i vV
- B as+ B4 16 Cly
: ! 50 20 Clay
if 554 18 Sand
! ‘ Q.2(a) Describe in brief, different tfpes of mat foundation. : 3.67
.' (b) A mat foundation is shown in figure | —Toism 800
below. Design the mat foundation ! 000K fagreeceil g i
using the conventional rigid method. | Ly
“Gixers Thaks £, = 15 MPa, f, = 289 [ 1300kN O 1500kN 1200k "]
. i, MPa, g, = 15 MPa, Column size = .
‘ L 30 cm % 30 cm. s © 1300k [ teoon e I
", ¥ K 4m
' ™ 1100kN [Cravokn ~nioox_] i
] T L
i ;i G L 015m sm y am L
/ Q.3(a) How can you determine tho lond bearing apacity of drilled shafls in clay? Explain. | 5.67
: ' @ A drilled shaft is shown in figure bck:)w. The : 6.00
L : uncorrected  average standard  penetrtion l Qw
! number (Ngo) with in the distance of 2Dy below ; 7XN e
| the base of the shaft is 25. Determine the . 10 D= lg y=15kNm
f ultimate load carrying capacity of drilled shaft. : 10m
s & . N
| 15 Dense sand: y = 20 R
2 m leo = 25 AN
N
Dy=14 mt.l .
5.67

Q.4(s) How canyou determine the ulti

‘The allowable working load on a pre

mate capacity of group pilcs in sturated clay? Discuss.
stressed concrete pile 20 m fong that has been driven into sand is  6.00

(b)

shape wi

th D =350 mm. Ski

n resistance caries 300 kN of the allowable

500 kN. The pile is circular in

10° kN/m®, E; =

25 % 10° KN/m®, p, = 0.35 and

Joad, and poiiit bearing

carries

the rest. Use E, =21 *

£=0.62. Determine the settlement of the pile.

e T e

e
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: A |
0o |  SECTION-B | ... . . ol SR s -
{{5 I "Q.5(s) A anchor sheet pile wall with a éranula: r A - CoL b | .
I ; soll backflll and penetrating sand l§ shown. 35‘ L y=l6km’, 600 < I PR
£ *The net pressure distribution is shown as 2™ _ N7 % > yage=l co e | i
i well. Determine the following using free 1‘ Sl 15 it g 0 N |
i - earth support method: (i) P (ii) Ly, (iii) D, Sm 7 D ' .1 !
b (W) F, W, 0P o | P ‘
; L ; ¢ Dredgelineb ]  |Z _\D........

T e

RN BB TS i
LLTIMNREY
=
|
[}
b3
~
E —_
a-
-]
L]
o
<
@
n
o

=

K
AN

!* (b) Describe the Rowe’s moment reduction for anchor sheet pile walls penctrating sand. 5.67
i ‘ 5l . ;
: Q6(a) A driven pile in clay is shown in figure below. ; 3 = 5.67 ] : -
b ’ .(i) Calculate the net point bearing capacity. %mted Clay ¢, =30 kN !
EI _ (if) Calculate the skin’ resistance using @ and A o=~ !
hod. i : c V o= 19 kN/m’
i miftod g-g ] l‘.-nwﬁ' i
3 ; pile
P S Y Ty 7
3 ! Co= 40 KN/’ : ;
! ) A ﬁi!e cﬁb is subjected to cxial load 6.00 f
. and moment as shown in figure
: below. Design the pile cap using
: f. = 3000 psi, f, = 60000 psi.
; . ~ Column sizo = 15 inch x 30 inch,
3 " Diaofpile= 18 inch. |
. ' Note that column lond w= 240 kip;.
M, = 100 k-fi, M, =80 k-ft. - ;
‘ i # e e e !
| ' |
1 : i ' '
: . Vo o ro ::" 1M, : i
| . “Tmoom A
: Qj(d) A braced cut in clay‘- is shown in ﬁgure bclo“l/. Lt 45m 6.00 '
! i Givan=7'5m.H|=|-5mr°‘¢.|00klem' G P OH=1S .
{3 10 = 17 KNiwe, By =30 m, ¢ = 75 )0/ 127 =Sl
i 16 kN/m’, Hy = 3.0 m, ¢; = 80 kN/m and > = &1 = 100 kN/m
5 17 kN/m’. Assume that oar= 170 MN/m”. 1, 7= 17 KN/m
\ (i) Determine the shect pile section modulus, . S H,=3m
: (ii) Find the section modulus of the wales at cp =75 KN/m?
} level B. Y= 16 KN/’
Z ' { H;=3m
TR A : ¢3 = 80 kN/m?: . '
A1 ' : ' : N Y L. ya= 17 KN/mb ;
Ew i : ' ' :
.: \' . y . . . .
;t» N ) Following is the variation of Ngo with dc;_)th ina grnnular soil deposit. A concrete pile 9 m long 5.67 -
‘\’f"' - (0.305 m x 0.305 m in cross scction) is driven into sand and fully embedded in the sand, Estimate : .
X the allowable load carging_cgp_uci of the pile (Qun). Use Me erhof's cquations and F§ =3.0 N .
\ Depth (m) [15 [30_ |45 60 |15 [90 105 |10 [125 [ 140 : Ny
Vo L& |8 |7 A5 |16 FREL 24 20 |19
: : — : \
Q.8(a) Mention the npplication of caissons. ) 367
(b) Differentiate between (i) damped and un-dumped vibration, (i) Viscous and non-viscous  4.00
damping. z .
& (c) Write nate on: (i) Laterally loaded pile and (i) Negative skin friction, 4.00

e
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G DEI’ARTMEI?JT OF CIVIL ENGINEERING A N
; ;B~s RA{SHA.HI UNIVERSI” Y OF ENGINEERING & TECHNOI.()_GY i e
R c.Eng:qeenng FOURTH Year SEVENTY SEMESTER Examination, 2012 | [ ,
‘ R ey T CE431 e : X LR
o 5l T ’ﬁ A Geotechnical Enginecring-111 ' ‘
3 . i} "."“ . o ," d 8 ; [}
; F“,"“Mdrkﬂ- 0 ‘ Iy : Time: 3 MNours ! it ;
(l) Alvlswgg‘ SIX questions, taking THREE from each section, 2 L 4
- - () Figure in he margin indicates full marks. . !
- v+ (i) Use separate answer script for each section. ; : !
: el (.i\‘) Assume reasonable value for any data not given.! ' ' ’ I |
: . N T e S T ' ! | i ' il ,
L A ' . SECTION-A pooub gt . ! i :
; O I(a) 'An anchoy Sh‘?"! pile bulkhead is shown in figure below, i) Calculate theoretical value of (he depth of  9.00 )
L '/ em'bedmeqt ii) Draw the pressure distribution diagram iii) Determine the anclior furce per unit length
' ! of wall. Use the free earth support method. o ‘. i P i
BT oy i _ . o o i
S /r/ TIITIIIIIIIITIIIIIIIT s : vl
" 2.5m % Sand | ! : N
Z y15m 7 yTIJLN/m?qoﬁ]S" oy : ! " S
Wit 1 Sand 1, it ! B
'fl et o o ]9m y..-IMN/m]w-JS"V p : i oo g
: r L 2222072 ';‘[; """"""" o e Vo ‘ i I “5
. - Yo= 19kNm’ g =350 ) y : T
. " i ) .
(b) Diff?rcntiatc between anchor sheet pile wall and énnlilcvcl shecet pile waH.A?v--‘” ) dd 267 ! “; ‘
(a) Hl,)w'ca.n );u'u una!yzé the factor of safety of braced excavation ﬁgqillsl bO“Ol;} heave? Explain. II " 167 ! _‘:‘
(b) - The Cross sc-;ction of a long braced cut is shovn in figure below. (i) Deaw (e earth pressure envelope i 8.00 e
- (ii) Determine the strut loads at level A, B and C, (ii1) Determine the section modulus of the sheet pile : f
- section required (iv) Determine a design section modulus for the wall at level B, The struts are placed at : iy
©-3m, center'to center, in the plan. Use 6,=165x 10" kN/in?. : ! [«
i T B, - i L i
i :
! i , #lgs
I
Clay " Vi ey I :
= 18k’ i R ' i i
L A T b e X
¢ =36 kN/in? : i vl g oy
1 i ’
; ; ! : b lE0 1
e - ; _ , i bl :
bapk‘." How do you determine the ultimate resistaice of a tic back? ; ¢ 900 ! g
rz‘.éﬁzlio'n-ship for computing'the depth of embedment of a cantilever slicet pile wall in clayey- ?I.OO ; | i
3 fh o T i h - | . A |
3 : . : i filey
ey i ¥ . AN . ; o : b e
¢) A fice cantilever sheet *pile - wall penctrating into clay is shown in figure lelow. Determing the 4.67 ;
. theoretical depth of embedment and maximnum moment, ' . : i
iR Ty ——+3 Mt b -
- £ e i, v 5 ! : : i
! N 12 1t ¢ ” Bt \; o
R 7 <
tea E y=120100"  =0"¢ = §50 psf

y L

L 4(a) Deﬁué'[inc followings:(* i')ﬂ(‘PC:] vibration @H@mnccybﬁss-spring Pl ' o
! ] . e

3 . o " 1 constiieti achine fomidation. i
DT Discuss the design criteriz for reinforcement and con fruetion details ol a machine form i, 4.67

! ]

“The toal mas of a nehine and a rigid base- foundation-is 190 kg, Caleulate’ the vertic.] i Torizontal 4.00
‘\@ riatural fiequencies, € en that skar modulus of soil = 25, Poisson’s ratio = 0.30, area of base = [T

s el e+ Page [ of 2 R 8 —

P ) e e N




L
. 1
'. ' i ' L -
P N b i 1l
SECTION-B . r : o 1e
Q.5(2)  In what condition mat foundation should be used rather than the individual footing? T o7« Mgd o
S;'BP‘)SC Y]‘“' are gomg o design 2 mat foundation as shown in figiie el nsing the dara 10.00 R
=15 MPaand U = 1S MPa and column size = 30 cm x 30 e Design the it foundation.
. T - , '
N : i’ ‘ :
T " SN E SUNLIE ; .
P e 2000 kN I RN Jm . | )
I, ; i D D ______ ):_ 0 =
I o ) 1700 LN 1800 kN Im - .
i : ! )
! P _ O O 2 O
. 1600 kN 1900 kN 1600 kN
A u m [T !
i R FIOOKN 1500 KN 1200kN
1 g o \
| I — DR—— i
Im . 4dm 1 Sm LT
Q.6(a) - Whatis a pile cap? What are the assumptions made in the design ol a pile cap? 3.67
(b) A 4pi|e cap is subjected to axial load and moments as shown in figure below. Design the pile cap 8.00
using 17=18 MPa and £, = 400 MPa. “The size of columb is 30 cin x A0 ¢ and diameter of cach '
~ pileis 40 cm. Use WSD method
: : K ‘ 5000 1N - . ) A
! I. - 800 KN-m D/I—I—‘ ; ' )
| IR N |
R O ©® O | ,
! | ' g ?
i @ @ : @ @ —3&5:)00 LN ; =
; 7, ;
N : 350 KN-m 28
' © O ® hel
o } f i i
! oot Im  2m 2m m Im | !
LQ/}(ﬁ) ““Write short notes on (i) Vibroflatation (if) Stone columns (i) Wick drains and - (iv) I’n(:lnnuljt. 0.00
' . cassion. o . . ' o ’
(B) )An open cassion (cil-'cuinr) is shown.in (igure below. Determine the thickness of the seal that will — 5.67 i
. enable complete dewaltering. '1 < § ‘ R :
‘ L . g , 20 *[ ' |
7. Watar low | :
i b . |
; oo T ) :
i ) 7 B 11} s 0 _N ¢ i R H o
: 2
: ' Soft clay
_ ' €650 Ib/n’ !
' Q.20 -Discnlls's [‘hc mlvanmy,c:{ of diaplwagm type cellular cofferdam over circular type cellular cofferdam. — 3.00 |
(b) :Wri(c down the reguirements of f':HinJmn!minls to be used n cireular cofferdam. . ' 3.00
| S \
(¢) A drilled shaft with a bell i 1o be constructed as shown in fignre hedow, Given f7 = 20 MPa,  S.67 '
. “Qu = 1.2 MN and 'S+ 2.5, Design the shaftand the bell, \ ‘ !
N ' 0,
\ '
FANIN NTINTIN
), g P
' om PRILSSES +
¢, = S0k
“ : ' Clay
. Sm - SRl EET
1 ) _____‘___WH"‘-‘T_'I,—._.‘._T:;':’J-_. R L = I
-~ - e e e B e e " e
e i liege 20l ? s =
TR WA
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': il . ) S . h : g '
ks \L' w3 e LT B R ") nn ! \ |
- ¥ 4 LS S e R . t E ] >
s . In ! . . 40 ==d' o
. ) ; [ N " v H ] .
: n Werite duwn thae v prodedare of am hew I i ‘j‘k"l o | o [P 3
e ‘ A vchine bt sweipls 6o ¥l o wall T equivAlenE B eyl O . : . ¥
tLA ellivient, 1« aml . . i K I000 KNty Ay R P ) P e i n
.l" /'fn//{/"r— 'hvl'l‘t'.lurli “all | e, ”'”_-II“I-’J g “h".""" "": Slem s ey danped, by = ) i N
R ',_/ ST J_,,,,‘,E.‘,“‘,"" i ot -l- wi(llcl.ulmulInn'-m\-'\ti\munplmnl.- !
P . i B N , :
' 2 -' . , i
£ H '
; . N . G : N '
‘ 1 i ™ i
i i
] " ! N
! N
Dy =lAam \
'
Q:d(a) How can your i=termize the nltimate cajacity of group piles in saturated clay? Discuss., 5.67
b A The allowaiks waking load on a prestressed concreie pile 20 m long tha has Leess driven inte wand is - 6.00
;| SR i ! . N i poet e W01 of 1Yo sllenandy]s
400 KN, Tl - = is circular in shape with I = 350 mun. S!.Lm m;si.lm.; i L ((‘“ J ;.,fl.x. sl !)l‘,'
lead), and poii.; bearing carries the rest. Use B, =21 x 10 KNm®, B = 28« 10" kAWl = G35 and
E=(: 62, Determine o seitlement of the pile.
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s : )( B The cross-section of 3 Tomg braced cut is shown in e below, The s ae placed al cenler to
: ) CEIICE, 0 DY w e e th pu\\mu(u‘\.ln ve (1) Detesmne toe stoat Teeds an Tevels A, 1l C
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QA Whatare e jarsible types of Failore fo be analyzed Toeacirenlie ol bin?
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