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Detailed Explanations

2. (a)

.- e _ 03 03 _ 5

o 100 Iog 10
lo lo 10
Q10— Po Q10 74~ 10

w

(d)

Corrected SPT value,

N = 15+%(/\/f_15) _ 154~ (34—15) —15+95=245
4, (b)
Plasticity index, I, = w, —w,=38-26=12%
Ip 12
. _ =02
Activity, A = o7 oy finer than 2 = 48 ~ 02°
5. (c)

Energy transferred in modified Proctor test 5 layers y 4.9kg o 450 mm 25 blows
Energy transferred in standard Proctor test " 3layers” 2. 6kg 310 mm 25 blows

6. (a)
Ultimate bearing capacity is given by
Circular footing: Qe = 1.3cN,+yD/N,+0.3 B’yNy
Square footing: Q = 1.3cN,+vD;N,+0.4 ByN,
For cohesionless soil, c=20
For footing on surface of soil, D, =0
Qe  03x2ByN, 03x2_ 15
Qus 0.4ByN, 0.4 '
(. B =2B
7. (c)
Given, Dy, = 0.35mm; Dy, =0.18 mm
D,, = 0.05mm
D? 0.18Y
C = 30 — ( ) =1.85
c Dgy x Dy 0.35x0.05
. 1<C, <3
Hence, the soil is well graded.
8. (a)
0.36 5
i = — =100 kN/m
Normal stress at failure, ¢ 6210
0.18 P
' = ——— =50 KN/m
Shear stress resisted, © 6x107
Using Coulomb’s equation, T = ctano
T
= tang = = 0.5
= ¢ = tan'(0.5) ~ 26.6°
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9. (d)

Where,

10. (b)

11. (b)

Now,

3x 107 cm/s

k/

depth of coarse sand needed

12. (b)

Put, values to get answer as,

2

= . T For<60%
=

C

Fa

2. CV2‘t= 2 C,-t

i\ a?  Jrod

2 [c 1

d s

Yw e — 351077 crrysec
n

1g/cm? p
0.0911x 10™*g-sec/cm?
0.2733x 107" cm?

G-1_ 2671
1+e 1+0.43

= 1.1678
FOS =

WL - W’D
Wp— WS

25-20

15
35-20=15
20-10=10

=0.33
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13. (c¢)

14. (b)

For fully saturated soil S

We know that,

Also,

Since,

=

=

K =
N, 001

9= K2y = q00
=1

e = wG=035G

e G+eS
v, — | 1+e

On oven drying, the mass specific gravity = 1.75

So,

15. (c)

16. (b)

Active earth pressure,

where,

G+e
19 =
1+e
e =035G
G+0.35G
19 = 37035G
G = 277
Yoo
v, 1.75

Yo 1
Shrinkage limit, w, = (Y__EJ
d

0.4

&

Settlement, AH

AH

;_L)
Ws = 175 277

w, = 0.2104 =21.04%

— 100D, = 100 x (0.01)2 om/s = % s

1
= ——x3x—= =15x 104 m3/s/m

= 0.4, e, =0.6, 0, =1.5kg/cm? and o, = 3 kg/cm?

e -6

0.4x5
lo
1+ 0.6

3
975

p, = czka—Zc\/E
, = (q+v2)

Q
Il

=0.376 m~0.38m
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and

The depth with zero pressure,

1 1
= tan® (45 _0

= = >
2) tan2(45+g) tan”a.

=X
|

7 = l|:2_c_q:|=£tana_g

v ko ¥ ¥

17. (d)

o = 0,c,=17 kN/m?

v = 16 kN/m?

K, = 1—sﬁn0°=

1+ sin0°
Depth of tension crack = 26, _2x17 =2125m
: "k TR e

18. (c¢)

The ultimate load capacity of piles

The load capacity of single pile

Number of piles =

Hence use 12 number of piles.

19. (d)

3 x 7500 = 22500 kN

c, N, A, +ac,A =200 x9x g x (0.4)2 + 0.62 x 150 x 15 x 0.4n
1979.20 kN
22500

——— =11.37 piles >~ 12 piles
1979.20 P P

e, = 0.70, 5o = 50 kN/m?
e, = 0.65, 5; = 100 kN/m?

Coefficient of compressibility,

e (0.65-0.70)

Modulus of volume change or coefficient of volume decrease,

2
- = = = T 2 kN
T Tae (100-50) /
_ 905 2 N = 0.001 m2 kN
50
& _ 0001 _0001 o

v~ (1+e9) (140.70) 1.7
5.88 x 1074 m2/kN

o Ae (0.65—0.70)
Compressionindex, C, = A(logd) = (Iog10 100 — logyg 50)
B 005 005 0.050 0.166
B log 100  logp2 0.301
1055
20. (c)
k, = 0.5
= ky = 1-sin¢=05
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Also,

21. (b)

22. (b)

here,

23. (c)

0,

Deviator stress

0.5
1-sing 1-05

1+sing 1+0.5

1—0.5=3
1+0.5
1

u

u
1-

u
1-

=

W=

1 kg/cm?

1
3

450+ 0 =450+ 20 _ 550
2 2

ostan® o+ 2ctana = 1-tan® 55° + 2x 0.8 + tan55°

4.32 kg/cm?

04

o, = otan?a + 2ctan o
o = 45°
0, = 0;+2¢C
6,—-0C
oo %170
2

- 0,=(4.32-1) kg/cm? = 3.32 kg/cm?

The time periods 0 to 10 and 10 to 20 minutes are equally spaced. So let the initial height of water column

be hyatt=0

Let at
and at

Samples

oo ®>»

k
hO h2

h 1

32

30

20

36

10 min, height of water column = h,
20 min, height of water column = h,

h? = hy = \Jhohy

Jhoh

32
30

2.3al ho 2.3al hy
log = log| —
AAt hy AAt h,

J480 > 20 (inconsistent)

36
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24.

25.

26.

27.

(b)

WS
G= ——5S——
W, — Wy —W,)
Initially, W, = 104N ; W,=538N ; W,=4756N
G- 1.04 _ 550

1.04—(5.38— 4.756)

If some air is entrapped while the weight WV is taken, the observed value of W, will be lower than if water
occupied this air space.

Since the air entrapped is given as 3 m/, this space, if occupied by water, would have enhanced the weight
W, by 0.03 N.

W, = 5.38+0.03=541N

1.04 _1.040

- — 2,694
104-(541-4.756) 0386 =0

Correct value of G

(2.694 — 2.500)
= ——— - x100=7.2%
Percentage error 2 694 X
(d)
(My = Mg3) = (V; = Vo)p,,

Shrinkage limit

MS
_ (16.5-10.9)-(9.75-5.4) x 1 01147 = 11.47%
10.9
Shrinkage limit = S
rinkage fimit = =2 =272
= SR = 202
(a)
+
Cohesion of clay, C, = "R 1088 10
nD? (+j n10? x(+j
2 6 2 6

1 6 »
=——— =—x—= kg/cm
7 o

(a)

We know that; Q, = o,tand
i.e Qy = (kogxtand)x A, x1
kx(yzwjxtanSXApxl
ie Q= FOS
21,
= 277 x25 = 1><tan(0.75><30)><n><0.3><?><l
= [ = 13m

So, depth of liquefication is 18 = 13 =5 m.
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28. (c)

Here,

or

29. (c)

30. (a)

Final settlement, p,

4

Go

P

Py =

Depth of tension crack

O

Nmm'; T Q

Cs-H 5;3 Cs-H c’
logig —-+ logio
1+ e oy 1+6& Gp

40 kN/m?, o7, = 60 kN/m?, &” = 40+ 50 = 90 kN/m?

0.05 30 60 0.28 | 90

0 —+ x 310 —
1+1.3 91030 1713 910750

0.01148 + 0.06431
0.07579 m =75.8 mm

2Cy _Qu
Yoo

231000 _ 4600 om = 10m

_ 2
qB(1EM Jx[

S

load per unit area = 100 kN/m?

2 m (characteristic length of loaded area)
0.5

5 x 10* kN/m?

Influence factor = 1.36

_ 2
100x 2| =@ | 1 36 = 0.00408 m
5x10

4.08 mm
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