Chapter 3

- _ G+ _Cu, ®fu _ e, W:n(1+Wsat]7W
at

sat l+e  l+e 1l+e (1+e)w, W,

32 7/sat =

Gi+e)rw _ Girw | €7u e
( ) = + =7d+ — Yw
1+e 1+e 1+e l1+e

Rearranging, y ., (1+€)=y,(1+e)+ey,

Vsat — Yd
Va = Vsat T Vw

Therefore, e=

1+w 1+w, 1+w_)n
33 }/Sﬁt = Q GS}/W — + sat e7W =( + sat) 7/W
l+e 1+e W W

sat sat

Reaﬂanging, Wsat (}/sat =N 7W) =N 7W

Therefore, W, = LY .
7sat_n7w
34 2 y=N 125 o5
V 0.1
b, 7, =L =125 _109.64l0/ft°
1+w 1+0.14
c. e:%_lzw_bo,m
74 109.64
d ne—8 - 0% 435
1+e 1+0.54
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5= WG _ OIHETD _ 205 _ 7020
e 0.54

(y—7sV _ (125-109.64)(0.1)
Y 62.4

~ 0.024 ft

f. Volume of water =

35 a = (H_WJGJW; 195 — (1+0.098)(2.69)(9.81) e =051
1+e 1+e
Gy, (2.69)(9.81)

_ = 17.48kN/m?®
1+e 1+0.51

b. 74

_(W)(G,) _ (0.098)(2.69)
e 051

c. S =0.517=51.7%

(G, +50)7, _ (2.69)(9.81)+(0.9)(0.51)(9.81)
 1l+e 1+0.51

=20.45kN/m’

Water to be added = 20.45 — 19.2 = 1.25 kN/m?®

B (G, +e)y, ~ (2.69+0.51)(9.81)
1+e 1+0.51

=20.78 kN/m’

sat

Water to be added = 20.78 — 19.2 = 1.58 kN/m?®

1 .
37 a V=208 (22)(—3j 00786 y = 2 936 _ 105 5610t
4 2 Vv 0078

o W-W, _956-851
W 8.51

S

=0.1233=12.33%

=" —109.11b/ft

W, _ 8.51
V. 0.078

C. Ya=
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Gyt _, _ (2:69)(624)

d e= -1~0.54
V4 109.1
e. S= WG, = (0.1233)(2.69) =0.614=61.4%
e 0.54
38 o o UEWGA (WG oe (+020(C)624) o,
l+e L+WGS 1+(02®«%)
S 0.72
b e WG, _(026)2.72) o0
S 0.72
G. +e } . )
o, y. =C:tO (2724098628 _ 416 6115
l1+e 1+0.98
39 a gy =t =290 17671/
I+w 1+0.166
b e :%_1:M_1zo_52
74 17.67
L og.f _ 052
l+e 1+052
4. 5=WG _(O166)Q.74) _ea4_ 5749
e 0.52
310 a _ (G, +Se)y, _ (2.74)(9.81) +(0.9)(0.52)(9.81) 0.7 KN/
1+e 1+0.52
Water to be added = 20.7 — 20.6 = 0.1 KN/m®
G. +e } . .
b' sat = ( : * )yw = (2 74+0 52)(9 81) = 2104kN/m3
1+e 1+0.52
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3.11

3.12

3.13

3.14

e =

Water to be added = 21.04 — 20.6 = 0.44 kN/m®

o, =L =170 1499 76 kg/m?
I+w 1+0.23
G ) .
e= spw_1:(273)(1000)_1:()92, n:i: 0.92 =0.48
o3 1422.76 I+e 1+0.92

WG, (0.23)(2.73)
e 0.92

S =0.682 =68.2%

_ (G, +e)p, _ (2.73+0.92)(1000) ~ 2967 kg/m3
1+e 1+0.23

sat

Water to be added = 2967 — 1750 = 1217 kg/m®

4 30.75

Vg =——= =112 Ib/ft?
1+w _ 0.25(1+0.098)
oo CTw __(260)(62.4) | g
V4 12
y (300'2755 1 12)(0.25)
Volume of water = 7=74) == ~0.044 ft°
Vw 62.4

Cipu. g _ra+e) 1800(1+043)

- S 2.57
1+e Py 1000

Gt _, _ (2:69)(624) _
74 105

1~0.598
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_ WG, _ (0.17)(2.69)

S =0.764=76.4%
e 0.598
(1+W)G,y, (1+W)G.y, (1+0.182)(2.67)(62.4) 5
315 a. y= L w = =122.51b/ft
l+e |, WG, | (0.182)(2.67)
S 0.8
by, =t =122 g3
1+w 1+0.182
N\ S— . .
Volume of water = 7 =74) = (122.5-103.6)(1) =0.302 ft¥/ft° of soil
7 62.4
316 a0 y—CitS . g (G +055)624)
l1+e 1+e
G, =1.148e+1.698 (i)
114 (G, +0.822¢)(62.4) i
l+e

From (i) and (i1): Gs=2.73

b. Using Gs=2.73 in Equation (i), we gete = 0.9

e —e A=
307 a D= . ges- 07578 . _g4
e e 0.75-0.52

G 67)9.
by, =2l CODO8D g agy N
I+e 1+0.6
e —e 2=
308 D, =—CmuT® . ggr_ 07278 g
e —e 0.72—0.46
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3 1+w)G,y,, ~ (1+0.11)(2.68)(9.81)
1+e 1+0.51

=19.32kN/m?®

319y, =2 = M5 0648108

1+w 1+0.08

AN
) |

J [106 48} ~0.918=91.8%
92

L

CRITICAL THINKING PROBLEMS

14092=V0. v Z1.00v,
V

140.65=2; V, ~1.65V,
V

AV V-V, 192-1.65
Y 1.92

=0.14=14% (decrease)

Gy G Gy,

b - — -
Ti0 T e 14092 192
Gy
Yo 1.565
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1 1
A7y _Yae) “Veo _1.65 1.92 0.163 =16.3% (increase)

Yaq JETO) !
1.92
wG, WG WG,
C. S1 = = ; 2 =
e 092 0.65
IR S
AS 5 =51 _ 065 092 _(415-415% (increase)
SR L
0.92
e —e
3.C2 a D =—mx
emax _emm

€ =€~ D (6. —¢€

'max 'min

)=0.92—-0.47(0.92—0.53) = 0.736

Gy, (2.65)9.81)
Y = =

= =14.97KkN/m? (before compaction)
1+e¢ 1+0.736

e,=¢e...—D(,.—¢€

'max 'min

)=0.92—0.8(0.92 - 0.53) = 0.608

V4= (2.65)0.81) _ 16.17 KN/m® (after compaction)
1+0.608

AH  Ae  0.736-0.608
H 1+e  1+0.736

=0.074; AH =0.074H = (0.074)(2) =0.148 m

Final Height=2 —0.148 =1.852 m
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