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Foundation Design (2nd Edition)

Chapter 6, Problem 9QPP Bookmark Show all steps: ON Post a question
ﬁnswers flr(om our experts for your tough
. y
Step-by-step solution omework questions
Enter questior
Step 1 of 9
Calculate the weight of the foundation. Continue to post
W =Vy 20 questions remaining
r
= LBDy

Here, V is the volume of the foundation, L is the length of the foundation, B is the width of the
foundation, D is the depth of the foundation, and 7 is the unit weight of the foundation. My Textbook Solutions

Substitute & fi for L, 5 ft forB, 3t for D, and 123 Ib/fi for 7.

W, =8x5x3x123

=14,760 Ib
=14.760 k
Calculate the base area of footing. Foundation ~ Fundamental Finite
Design . Element
A=LB 2ndEdition  1st Edition AnaRisn
Substitute & fi for L and 5 fi for B. View all solutions
A=8x5
=40 ft*
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Step 2 of 9
Calculate allowable bearing capacity. H University of San F... 796
P+W,
9= i Divya
. Birla'Institute of Te... 405

Here, P is the applied normal load, A is the base area of the footing, and u is the pore water

pressure.
FIND ME A TUTOR
Substitute 200 k for P, |4.760 k for W,, 40 fi* for A, and O for u.

200+14.760
g =—o -0
i 40

=5.369 k
Calculate ultimate bearing capacity using total stress analysis.
Gu=cNsdibg +ol,Nsdibg +05yBN sdibg, ... 1)
Here, s .5 .s, are shape factors, d, .d_.d are depth factors, / .i J are load inclination
factors, b, .b,,b, are base inclination factors, g, .g,.g, are ground inclination factors, ¢'is
effective cohesion for soil beneath foundation, N _, N . N are Terzaghi's bearing capacity

factors, @, is vertical effective stress at depth [)below ground surface, and ¢, is effective

friction angle for soil beneath foundation.

Ignore b and g factors, since the foundation base is not inclined and also there is no ground
inclination.

Comment

Step 3 of 9

Refer to table 6.1, “Bearing capacity factors,” in the textbook.
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N, =147
N, =167

Calculate shape factor s .

e

Substitute 5 fi for B, § ft forL, 14.7 for N ,and 25.8 for N .

()

=14(0.625%0.88)
=155

Comment

Step 4 of 9

Calculate shape factor s, .
B s
s, =1+ [ ?J tan ¢
Substitute 5 fi for B, & fi for L, and 28 for ¢'.
s, =1 +(§]lan 28°
8,
=14+(0.625x0.53)

=1.54

Calculate shape factor & .

a2

Substitute 5 fj forBand § fi for L.

s == H.JH{EJ
\8
=(.75
Comment

Step 5 of 9

Calculate depth factors.

De
B

Substitute 5 fi for Band 3 fi ford.

3<i
5

06=1

Consider formula k for shallow foundation.
D
k=—
B
Substitute 5 fi for Band 3 fi ford.
k==
5
=0.6

Calculate depth factor « .

d =1+04k
Substitute 0.6 for k.
d =1+(0.4x0.6)
=1.24

Calculate depth factor .

d, =1+2ktang'(1-sing')’
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=1+(0.636x0.29)
=1.185
Calculate depth factor .
d, =1
Calculate m, for loads inclined in L direction.

2+L

m= B
1+£3

Substitute 5 fi forBand § fi for L.
2+35
1+8

5
2+1.6

m=

) =
e +

bl |
el
& °

Comment

Step 6 of 9

Calculate load inclination factor | .

my
Ae'N,

i=1-

Substitute 1.38 for m, 4 fi* for A, 500 for ¢, and 25.8 for N .

1.38% 25000
T 20x500%25.8
34615.38
7516000
=1-0.067
=093z0

Comment

Step 7 of 9

Calculate load inclination factor /.

! P+ Ac
tan ¢’

Substitute 200, 000 Ib for P, 28 for @', 1.38 form, 4 fi* for A, and 500 for '.

r (8]

: I 25000
A (... S
£
200000+ 407500
! tan 28°
r 3%

25000

20
200000 + 200000

=[1-0.105] ™
=0.8520

Comment

Step 8 of 9

Calculate load inclination factor i .
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L " ung |
Substitute 204, 000 Ib for P, 28° for &', 1.38 form, 4q i for A, and 500 for '.

1381

- 25000
' 200000+ 40%300
tan 28°
[ 25000 T
T 200000+ 37735.84
=[1-0.105]"™

=0.75z0
Calculate the vertical effective stress at depth 3.
al,=yD-u
Substitute 123 [b/ft" for 7, 3 ft for D, and 0 for u.
ol, =123x3-0
=369 Ib/fi

Comment

Step 9 of 9

Substitute 500 for ¢*, 369 Ib/ft" for &, 123 Ib/ft’ for 7', 25.8for N, 14.7for N ,
16.7 for N, 1.55for s, 1.54 for 5 ,0.75for 5 ,1.24 for d_,1.185 for u’q, 1for o, ,0.93
for i, 0.85for i ,and0.75 for i inequation (1).

qu=cNsdibg +ol,Nsdibg +05yBN sdibg,
(500x25.8x1.55x1.124%0.93)+(369x14,7x1.54x1.185x(.85)
) +(0.5%123x5x16.7x0.75x1x0.75)
=32,203.74 Ib
=32.20374 k
Calculate factor of safety.
=4

F

F=9a
LA

Substitute 5369 k for ¢, and 32.20374 k for g,,.

9.

Fada
q,
3220374
5369
=6

Therefore, the required factor of safety is @

Comment

Was this solution helpful? 1 o

Recommended solutions for you in Chapter 6
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