Chapter 2

21 Eq. (23): A (%)= DoD;?Di 100 = (76-2()73;2(73)

%100 = 8.96%

2.2 Depth
from
ground
surface cu (KN/m?) ’ , OCR
(m) N [Eq. (2.8)] o, (MN/m°) [Eq. (2.9)]
1
——[(1.5)(16. 1.5)(19-9.81
30 5 924 1000 MG FAIAISAEI] 5y
=0.03854
1
45 g 120 003854+ (L5)168-9.8) 646
=0.0490
1
60 8 opa 00490+ (15)16.8-9.8) -
=0.0595
1
25 9 1apg 00595+ - (L5)168-981) 18
=0.07
1
00 10 1522 OOt pep (1O)H68-98Y 5.35
=0.0805
Average ¢, = 121.5 kN/m? Average OCR =5.69
23 Depth (m) o, (KN/m?)
1.5 18x1.5=27
3.0 18x3.0=54
45 18x45=81
6.0 18x6.0 =108
75 108 + (1.5)(20.2 — 9.81) = 123.6

9.0  123.6 +(1.5)(20.2 - 9.81) = 139.2
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2
1+ [00]
Pa

Depth (m) Neo o) (KN/M?)  Cy  (Nyeo®

Eq. (2.11): C, = © Pa~ 100 kKN/m?

1.5 6 27 1.92 12
3.0 8 54 1.36 11
4.5 9 81 1.11 10
6.0 8 108 0.96 8
7.5 13 123.6 0.9 12
9.0 14 139.2 0.85 12

2Rounded off to nearest whole number

2.4 From Problem 2.3, the average value of

(N))g = %(12 +11+10+8+12+12) =10.83~11

Eq, (2.28): ¢’ = 20(N,)g, + 20 = /(20)(11) + 20 = 34.83° ~ 35°

25 From Problem 2.3

Depth (m) o (kN/m®) p, (kN/m?) Ng . ¢ (de9)

[Eq. (2.27)]
15 27 100 6 34.7
3.0 54 100 8 34.9
45 81 100 9 34.0
6.0 108 100 8 31.4
7.5 1236 100 13 34.9
9.0 139.2 100 14 34.9

Average ¢’ = 34.1° ~ 34°
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2.6 , 2 2 Dr (%)
Depth (m) o, (KN/m?)  p, (kN/m°)  Neo [Eq. (2.20)]
1.5 27 100 6 50.6
3.0 54 100 8 51.8
4.5 81 100 9 49.7
6.0 108 100 8 43.2
75 1236 100 13 52.8
9.0 139.2 100 14 52.7

Average D, = 50.13% ~ 50%

2.7

1.7
Depth o, Po 0.06 Dr (%)
(M) (kNjm?) (kNI [0'2'“ J oo [Eq. 2:21)]
1.5 26.4 100 0.133 5 52.9
3.0 52.8 100 0.133 11 55.5
4.5 79.2 100 0.133 14 51.1
6.0 105.6 100 0.133 18 50.2
7.5 132.0 100 0.133 16 42.3
9.0 158.4 100 0.133 21 44.3

Average D, ~ 49.4%

2.8 N 2 2 ¢’ (deg)®
Depth (m) v (kN/m®) o (KN/m%)  p, (KN/m?) Ngo [Eq. (2.27)]
3.0 16.66 49.98 100 7 34
4.5 16.66 74.97 100 9 34
6.0 10.66 99.66 100 11 35
7.5 18.55 127.49 100 16 37
9.0 18.55 155.31 100 18 36
10.5 18.55 183.14 100 20 36
12.0 18.55 210.97 100 22 36

2 rounded to nearest whole number

Average ¢/ :%(34+34+35+37 +36+36+36) = 35.4° ~ 36°

2.9  Between depths 6 mand 9 m, average Ng, = £(11+16 +18) =15.
Eq. (2.29): E, = p,aN, = (100)(10)(15) = 15,000 KN/n?
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2.10

211

Eq. (2.19):

0.5
D, (%) :12.2+0.75[222N60 +2311—(711)(OCR) —779£&]—50Cf}
p

a

At a depth of 3.0 m:

D, (%) =12.2 + 0.75[222(9) +2311-(711)(2) - (779)(%) - (50)(2.8)2} |
=46.3%

At a depth of 4.5 m:

D, (%) =12.2 + 0.75{222(11) +2311-(711)(2) - (779)(%) - (50)(2.8)2} |
=48.2%

At a depth of 6.0 m:

D, (%) =12.2 + 0.75[222(12) +2311-(711)(2) - (779)(%) - (50)(2.8)2} |

=48.9%

Average D; = %(46.3+ 48.2 + 48.9) = 48.7% ~ 48%

T
Eqg. (2.31): ¢, =—
g. (2.31): ¢, K

Eq. (2.32b): K =366x10"°D® =366 x107°(6.35)° = 93.7x10™°

0.051

c =——22= _ —544KkN/m?
uvsT) ™ 93.7x10°°

Egs. (2.34) and (2.35a):
Cucorrected) = 7\'Cu(VST) =[1.7-0.541og(P1)](54.4)

= [1.7-054l0g(46 — 21)](54.4) = 51.4 KN/m?
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C. /e
212  Eq.(237): OCR =p-uicd
(&)

o]

o’ =59.5 kN/m? (From Problem 2.2)
B =22(P1)"* = (22)(25) *** = 4.69

OCR = (4.69)(ﬂj =4.29
59.5

2.13 a. FromEq. (2.33): K =366x10"°D*=2366x10"?(5.08cm)* =4.8x10™*

Cutusn) = ¢ = 7 g 1gr = 35/020.8 N/m’ ~ 35 kN/m’

4.8x10™

b. From Egs. (2.34) and (2.35a):

y =[1.7—-0.5410g(P1)](35)

Cu (corrected

=[1.7-0.5410g(58 — 29)](35) = 31.86 KN/m?

1 1

2.14 Eq. (2.40); B= = =4.18
0.08+0.0055(P1) ~ 0.08+0.0055(29)

C ..
Eq. (2.37): OCR = p-utfield) _ (4,18)(ﬁj ~2.28
o 64.2

0

215 Depth (m) o), (MNIM’) g, (MN/m?) ¢’ (deg)

1.5 0.024 2.06 42.06
3.0 0.048 4.23 42.15
4.5 0.072 6.01 41.98
6.0 0.096 8.18 42.03
7.5 0.120 9.97 41.93
9.0 0.144 12.42 42.07

¢’ (average) = 42°

15

© 2011 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part:



2.16 Note: OCR=1

2 ' 2 Dy (%)

Depth (m)  qc (KN/m?) o (KN/m?) [Eq. (2.46)]
15 2060 24 37.1
3.0 4230 48 44.7
45 6010 72 48.2
6.0 8180 96 52.3
7.5 9970 120 54.6
9.0 12420 144 58.3

217 a o= (2)(18) + (20)(4) = 116 kN/m?
Eq. (2.51): ¢, = J % _800=116 /5 6 enym?
N, 15

b. o.=(2)(18) + (20 — 9.81)(4) = 76.76 kN/m?

1.01 1.01
Eg. (2.55): OCR=0.37 Y % =(0.37) 800-116 ~3.37
c! 76.76

0

2.18 Eq. (2.56):

E, =20+ 1)V, +vm)(%j = (2)(1+o.5)(535+ 46+180 j( 3265—424)

2 180-46

=4121.6 KN/m?

~u, _ 280 (9.81)(8-3)
o 95

0

219 a K,=ro =243

0.47 0.47
Eq. (2.63): K, = (f—gj —06= (%j —0.6=0.65

b. Eq.(2.64): OCR = (0.5Kp)*® = (0.5 x 2.43)*°=1.37
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c. Eq.(2.67): E;=(1-ud)E, =1-pd)(34.7)(p, - p,)
= (1—0.35%)(34.7)(350 — 280) = 2131 KN/m?

220 K, = Po—Uo _ 260 —(4)(9.81) _a3
o (2)(14.5)+(4)(19.8-9.81)
Eq. (2.692): ¢ =31+ Ko 31+ 3.2 _38.2°
0.236+0.066K 0.236 + (0.066)(3.2)
E 1-p
221 Eq.(2.72): v= |—= s . ps=0.32
R ¥ @-2u)@rpy)"
g
1900= | Es w088 . £ _a155 knjm?
18 (0.36)(1.32)
9.81

2.22 A time-distance plot is shown.

40 T T T T

t (milliseconds)
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1 15.24x10°°

Slopeof Oa=—=
A 7.5
7.5x10°
v, = =2 =492 m/s (top layer
7 1524 (toplayer)

3
10x10° _ 1390 m/s

v, =slope of ab =

20x10°

v, =slopeof bc = =3390m/s

Xe=7.5m

7 =L VooV, _1 18902492 ;5 56,
2\v, +v, © 21390 +492

2Z,4/VE—V?
Eq. (2.74): zzllT,z— bl ]{ Ys¥a ]; T, ~20x10°s

2 V(v | V22

27, V2 —vZ  (2)(2.6)4/(3390) — (492)?
Va)(v) (3390)(492)

=0.0105

vy,  (3390)(1390)

_ —1524
W2-vZ [(3390)% - (1390)?

S0, Z, =%(0.02 —0.0105)(1524) = 7.24 m
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