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Spread Footing Designh — Bearing Capacity
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Structural Foundation Topics

B Shallow Foundations (Spread Footings)
- Bearing Capacity
- Settlement
B Deep Foundations
- Load Capacity
- Settlement
- Negative Skin Friction
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SPREAD FOOTING DESIGN

Bearing Capacity

1. Explain How Footing Embedment, Width and
Water Table Effect Footing Bearing Capacity

ACTIVITY: Bearing Capacity Analysis
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WORKSHOP

What is the Effect on

Bearing Capacity if

the Soil Cover Over

a Spread Footing is

Removed?
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Failure Modes

\"
Bulge X i

Soil undergoes sudden failure as wedge 1 displaces
zones 2 and 3

Local Shear Failure

lV

<« Settlement, S

o

v =2 ) =2,
Tan @ —?tanﬂ (o3 -30

Soil undergoes compaction in zones 1, 2 and 3
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Bearing Capacity Mechanism

Ground

*Q rSurface

|

*Q

PSS P

Soil Shear Strength,
S=c+c’tang
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Bearing Capacity

Terzaghi Bearing Capacity Equation
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Bearing Capacity Equations

B Terzaghi:
- que=cN,+P,N,+ 1/2yBN,

B Brinch Hanson
-y = N, s.d i, + P,N,s d,i, + 1/2yBN,s d i,
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Bearing Capacity Factors
.. 100 7
Z &0
4 /
60
;, 40 2/
.. 30
o
s 20
© 15
(1]
w40 ﬁty N;///
2 y
S 7 = =
8 5 [55 V4 //
S 4
3
g’ 2 //
s /
@ N,
o 1 ., ]
0 5 10 15 20 25 30 35 40 45
Angle of Internal Friction, ¢, Degrees

Slide 7-1-11

Eccentric Loading

B’=B-2e
1.0 > .
08 Cohesive Soil
e — L .
t y B B =B-2e, 0.6 Grarular Soil
B Te, R O
b L'=L-2¢ 0.4 ;
’ 9'uie = Qui(R)
Use B’and L’ in 0.2 _
place of Band L 0 Where R is a
in Bearing A1 .2 .3 .4 .5 reduction factor for
Capacity Eq. elB eccentric loading
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Bearing Capacity — Slope Effects

Footing on
Slope

Footing Near
Top of Slope
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i
SOILS AND FOUNDATIONS
Ultimate Bearing Capacity of Shallow
Footings with Concentric Loads
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SOILS AND FOUNDATIONS

WORKSHOP

Ultimate Bearing Capacity with Ground
Water Effect
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Example: Determine the Allowable Bearing
Capacity for A Rough Base Square Footing
Using A Safety Factor Of 3.
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SOILS AND FOUNDATIONS
WORKSHOP

Solution: Assuming A General Shear
Condition, Enter the Bearing Capacity
Chart for g= 20°and Read N.: = 14, N, = 6,

Ny= 3. Also note that formula for bearing
capacity must account for the square

footing and the water table within the
failure zone.

B
Quit = (1+ 0'3E)CNC +[YsubD+ (y7 - Ysub)dINg + 0.4v5,,BNy

= (1.3)(500)14 + [63(5) + (125 — 63)5]6 + 0.4(63)(6)(3)

=9100 + 3750 + 450

Ayt = 13,300psf

= 4,430psf

13,300
an = Gutt _ 3

3

Slide 7-1-19
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What is the Effect on

Bearing Capacity of

Excavation of Soil

Cover Over a Spread

Footing?
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SOILS AND FOUNDATIONS

WORKSHOP

Student Mini-Exercise on Bearing Capacity

duit = N +PoNa+1/2yBN,

Properties and Dimensions Cohesive | Cohesionless
(Assume Continuous Rough Footing) Soil Soil
v = Unit Weight $=0° $=30°
D = Footing Embedment ¢ =1000psf c=0
B = Footing Width
Aui (Psf) Ay (Psf)
A. Initial Situation y; = 120 pcf, 5530 5400

D =0, B =5’, deep water table

B. Effect of embedmentD =5,
vy =120 pcf, B = 5°, deep
water table

C. Effect of width, B=10’,
Yr =120 pcf, D = 0’, deep
water table

D. Effect of water table at
surface, Y., = 57.6 pcf, D = 0’,
B=5
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SOILS AND FOUNDATIONS

WORKSHOP

STUDENT EXERCISE NO.5
Footing Bearing Capacity
Objective:

Find the Allowable Bearing Capacity
Using a Safety Factor = 3, for the

Condition Shown Below.

Rough Base Footing 10 x 50

|| e Final Grade
41 Sand
, e y =115 pcf
30 10 0= 35°
C=0
Sz
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SOILS AND FOUNDATIONS
WORKSHOP

How is bearing capacity theory

related to the “rule of thumb”

equation for stability;

6C
SAFETY FACTOR =

YH

H y = Unit
1 Weight

Soft clay layer cohesion=C
Compact Sand
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Spread Footing Design

Bearing Capacity

» Explain how footing

embedment, width, and
water table affect footing

bearing capacity

Activities: Bearing capacity

analysis
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SOILS AND FOUNDATIONS

WORKSHOP

Student Mini-Exercise on Bearing Capacity

quit = SNg +PoNg+1/2yBN,

Properties and Dimensions Cohesive | Cohesionless
(Assume Continuous Rough Footing) Soil Soil
v = Unit Weight ¢=0° ¢ =30°
D = Footing Embedment ¢ = 1000psf c=0
B = Footing Width
Ayt (Psf) Ay (psf)
A. Initial Situation y; = 120 pcf, 5530 5400
D =0, B =5, deep water table
B. Effect of embedmentD =5’,
vt = 120 pcf, B = 5’, deep
water table
C. Effect of width, B =10’,
vt = 120 pcf, D = 0’, deep
water table
D. Effect of water table at
surface, Y, = 57.6 pcf, D = 0’,
B=5
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SOILS AND FOUNDATIONS

WORKSHOP
Student Mini-Exercise on Bearing Capacity
Properties and Dimensions Cohesive | Cohesionless
(Assume Continuous Rough Footing) Soil Soil
Y = Unit Weight ¢ =0° ¢ =30°
D = Footing Embedment ¢ = 1000psf c=0
B = Footing Width
Aui (PST) dui (psf)

A. Initial Situation y; = 120 pcf, 5530 5400

D =0, B =5, deep water table
B. Effect of embedmentD =5’, 6130 17400

Yt = 120 pcf, B = 5’, deep

water table
C. Effect of width, B =10’, 5530 10800

vt = 120 pcf, D = 0’, deep

water table
D. Effect of water table at 5530 2592

surface, Yy, = 57.6 pcf, D = 0,

B=5
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SOILS AND FOUNDATIONS

WORKSHOP

STUDENT EXERCISE NO.5

Footing Bearing Capacity
Objective:

Find the Allowable Bearing Capacity
Using a Safety Factor = 3, for the
Condition Shown Below.

Rough Base Footing 10" x 50"

______________ { F____!Cf_‘[‘?_'ﬁrﬁ‘_’?______

A
Ai Sand
’ e v = 115 pcf
30 10 o = 35°
C=0
AV
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