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11.1 a. Eq.(11.15): Q,=4,4'N,;
A,=(0.46)"=0.2116 n?’
g =yL=(18.6)(20)=372kN/m?
N, =55 (Figure 11.12)
@, = (0.2116)(372)(55) = 4329 kN
Check: Eq. (11.17):
0,=4,4¢, =0.5p, 4, N, tang"= (50)(0.2116)(55)(tan30) = 335.96 kN =~ 336 kN

Use 0, =336 kN

b. Eq.(11.20) (forc’=0): Q,=4,a,N",

[.=175; ¢'=30%N",=45 (Table 11-5)

E,_(I+2Ka) ,
3 M

g =372kN/m* K,=1- singg’=0.5

o= [li’%)(ﬂJ(m) =248 kN /1'1-12

0, = (0.2116)(248)(45) = 2361.5 kN ~ 2362 kN

c. Eq.(11.31)(forc=0): Q,=4,¢'N/
N," = 18.4 (Table 11.6)

0, = (0.2116)(372)(18.4) = 1448.4 kN = 1448 kN
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112 Eq. (1137) L =15D=(15)046)=69m

11.3

Atz=0, =0,

Spring 2009

Atz=69m, f=Ko’, 6= (1.5)(18.6 x 6.9)[tan(0.6 x 30)] = 62.55 kN / m?

Qi cowsom = (4x046)(69)(62255] 397.1kN

(4 x 0.46)(13.1)(62.55) = 1507.7 kN

Qs(z—69t020m)

0,=397.1 +1507.7 = 1905 kN

L_ 20 _ 4348, ¢= 30°. From Figure 11.15, N, = 23.

D 046
Eq. (11.33):. Q,=4,4'N;” =(0.2116)(372)(23) = 1810.5 kN

© With -—ﬁ;= 43.48, from Figure 11.19, X = 0.2 (extrapolation)

Eq. (1141): Q, = K&, tan(08¢") pL

186x20
2

= (oz)( )tan(24)(4 x 046)(20) = 609.5 kN

0, = 1810.5:6095 ~ 605 kN
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Gury _ 11,400 400
5

1111 Eq.(1159): g = =22801b/in?

(@, +60n)L  [70+(057)(110)](50)
A,E,  (16x16in?)3x10° kip/in.?)

1112 Eq.(11.63): s, =
= 0.0086 ft = (.104 in.

Y
Eq. (11.64): S = E” (1-42)1,

[ 70 k:p) 201 l1-038°)085) = 0636 in.
6x16 /\ Skip/in.

Eq. (1166) 5= (Q“)—(l WL,

I, =2+035 i)——413

)

110 16
Susy = [(4)(16)(50“2)J( J(l 0.38%)(4.13) = 0,032 in.

5,=0.104 +0.636 + 0.032=0.772 in.
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1,.; 1 4 4
1.14 I=—bh" =—(0305)" = 00007 m
12 12( %

E,=21x 10° KN/ m?

Bl ;
Eq. (11805 T=i/ oy =5\/(21x10 XO00OT) oo
n,

9200
L_ 30 55 S, longpile. M, =0. From Eq. (11.75)
AT Rt L e T
T’ x,(2E,1
)= A, o JHO5
EL° T AT

Atz=0, x,= 12 mm=0.012 m; 4, =2.435 (Table 11.13)

(0012)(21x10°)0.0007) _

G = L a5 1098 HTIN
. I
Check for moment capacity: M, ., = F; Fp =4,0,T
2
2R,
T

From Table 11.13, the maximum value of 4,, is 0,772,

_ (2)(21,000)(00007) _

- = 1137 kN
(0.305)(0.772)(1098)

Qe

Use 0, = 54.7kN

Spring 2009
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EH,

1116 Eq (1L108): 0, =2

H,=40kip- ft=40x 12kip - in.; £=0.85

_ (085%40x12)

0, = 2040 kip

EWh Wy +n'W,
S§+C Wp+W,

17 Q=

90 x 100
1000

W, = weight of (pile + cap)= +24=114kip

2
0- (0351)(40 %12) [12 + 1((2)35)1 il 1-4)] 11679 ki
¥.6+0.1 +l +

Oy = %:5_7 ~ 292 kip

s g =—2 . |EHpL _ [(085)(40x12)(90x12) _
gy [EHLT V24E, | (2X294X30x10)
24,E,
Qu=£~0~§~;)1(3-+—6(g—]—?‘lzssomp
680

Qu = BN 227 kip

Spring 2009
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_2m+m=2)d+4D
pnn,

1122 a. N

d=0.92 m; D= 046 m. So

_ {(2)(3 +3-2)(092) + (4)(046)

](100) =70.7%
(7 x 046)(3)(3)

b n=1- D [n,(n2 ~D+n,(n, - D +2(n, - D(n, - 1)]
",
=1- _.,___gﬂ,__,[(_o,)(z) +(3X2)+ (@(2)(2)] =0688 = 68.8%
(m)(092)(3)(3)
1123 a d=12m

. [(2)(3 +3-2)(12) +(4)(046)

(mx046)(3)3) :!(100) =87.96%

046

=]=—
> T o0

[(3)(2) +(3)2) + (JE)(z)(z)] = 0.76 = 76.06%

Spring 2009
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11.27 The pressure distribution diagram is shown.

ll335kN
3
“y |
3“{ y GWT
Sm
% I )
1] \
\
10m ,’ .l \
! \
] \
) \
$ ] !
Sm } 'Y “
4 I \
A 1 1
3'11'1 N e3 \\
Layer a, Ao’ o, +Ad’
(kN/m) (kN / ) (kN /)
(15.72)3) + (18.55 - 9.81)(3) 1335
1| +(13)(19.18 - 9.81) —=2223 | 21742
=47.16+2622+12181=195.19| (273+3)
195.19 + (5)(19.18 - 9.81) 1335 _
2 +@3)18.08- 98 =26272 | @ Tseizsy | 20846
5 | 26272+ (2.5)(18.08 - 981) 135 15
+(15)(19.5 - 9.81)=297.93 | (275+165)° :
(08)(10), (21742
O fogl 22222 |2
W= 08 O 195.19] 0208 m
(©31)5) [268.46)
A. = l — | =
SRR Pr oy
(026)3). (30153
- = log| 2>~ | = 0.0024
O 1507 297.93) =

Y As, = 217.7 mm
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127 a Q=AdcqNt

NE=133[n() + 1]

Cy 1800 _
p, 2000
e B
From Eq. (12.41) and Figure [2.15: [, =—*=2375
3c,,(2)
N*=1.33[In(237.5) + 1] = 8.61
N = T e1200W8 €11 =204 207 Th = 304 kin
zp 4 \J] \I.UUU}\U-UI} JUT,JUL i JUT l‘.ll’

b O = a*c,pl + a*c,ply = (0.4)(rx 5)[(1000)(20) + (1800)(15)]

= 295,310 1b=2953 kip

_3043+2953

c. 0, ~ 1499 kip

Spring 2009
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1211 a. AL,=20-5=15f; ¢, = 1000 I/ fi2
AL,~15-5=101; ¢, = 1800 Ib/ f2
¥ f:pAL, = (0.55)[(1000)( 7 x 5)(15) + (2800)( 7 x 5)(10)] = 472,593 Ib ~ 371.5 kip

g, =6c, (1 +02 —;—J = (6)(1800)[1 + (02)(355]] =25920 Ib/ ft?

[}

Check: g, = 9c¢,;, =(9)(1800) = 16,200 b / f?

Use g, = 16,200 1b/

0, =3715+ (162)(% X 5’) = 689.6 kip

allowable settlement | in.

= = 1.66%
D, (5X12)

b.

From Figure 12.16, normalized side load ~ (0.87)(ultimate side load)

allowable settlement - ] = 167%

D, (4X12)

From Figure 12.17, normalized end bearing = (0.77)(ultimate end bearing)

0 =(087)(3715) + (0.77)(16.2)(% X 52] = 568.1 kip

10



