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Broblem-3: A series of large scale footing bearing capacity tests were
performed on soft clay. One of the tests was consisted of a 1.05 m-
square footing at a depth of D=1.5m. At 1 inch settlement, load was
approximately 14.1 tons from the mterpretation of the given load-
settlement curve. Unconfined compression test and vane shear tests gave
U strength values as:

q,= 3.0 ton/m?* and S,, ygne= 2.4 ton/m?

These data were obtained by the author’s iterpretation of data presented
in several plots and in the zone of Tm to 2m below footing.

Plasticity data were w;=80% and w,,= 35%

Required: Compute the ultimate bearing capacity by Hansen equation
and compare with the load test value of 14.1 tons.



Hansen (1970)

TABLE 4-1
Bearing-capacity equations by the several authors indicated

Terzaghi (1943). See Table 4-2 for typical values and for K,, values.

@

a cos*(45 + ¢/2)
a = Or-duné

N, = (N, - )cot

K
N, = 558 (5 -1)

qan = cN.s. +GN, + 0.5yBN,s, N, =

For: strip round square
se=10 13 1.3
s, =10 06 0.8

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: Qun = cN.s.d. + GNys.d, + 0.5yB'N,s,d,
Inclined load: qu = cNdi. + GNydyi, + 0.5yB'N,d, i,

N, = "¢ tan’ (45 - g)

N = (N, = 1)cotd
N, = (N, - 1)tan (1.4¢)

Hansen (1970).* See Table 4-5 for shape, depth, and other factors.
General: 1 G = CN.S.deicgcb, + GNysdyiyg.bg + 0.5yB'N,s,d, i, g,b,
when =0
use G = S 145, (1 +s. +d. —i.—b.—g.)+7
N, = same as Meyerhof above
N, = same as Meyerhof above
N, = 1.5(N, - 1)tan

Vesié (1973, 1975).* See Table 4-5 for shape, depth, and other factors.
Use Hansen's equations above.

N, = same as Meyerhof above
= same as Meyerhof above
2(N, + Dané

X
o

*These methods require a trial process to obtain design base dimensions since width B and
length L are needed to compute shape, depth, and influence factors.



Hansen (1970)

\/ Hansen (1970).* See Table 4-5 for shape, depth, and other factors.

General:t  qu = cNs.diigb. +gN,s,d i g,b, + 0.5yB'N,s,d,i,¢.b,
when =0
e Gu = S14s(1 45, +d.~iL~b. - g)+7

-

N, = same as Meyerhof above

N. = same as Meyerhof above

N, = l.5$.’\’i— 1)tan ¢




TABLE 44 ’
Bearing-capacity factors for the Meyerhof, Hansen, and Vesié bearing-
capacity equations caz

Neowe that V. and N, are the same for all three methods: subscripts iden'tify author for N,

o N, Nq N,',(”, Nyan Nyay - N,,/N,, Ztan @(1 — sin b))
0 5. 14 1.0 0.0 0.0 0.0 0.195 0.000
s 6.49 1.6 0.1 0.1 04 0.242 0.146

10 8.24 2.5 0.4 0.4 1.2 0.296 0.241

13 10.97 3.9 1.2 1.1 2.6 0.359 0.294

20 14.83 6.4 2.9 29 54 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 - 0514 0.311

26 22.25 11.8 7.9 8.0 12.5 0.533 0.308

28 25.79 14.7 10.9 11.2 16.7 0.570 0.299

30 - 30.13 18.4 15.1 15.7 22.4 0.610 0.289

32 3547 23.2 20.8 22.0 30.2 0.653 0.276

34 42.14 29.4 28.7 31.1 41.0 0.698 0.262

36 50.55 37.7 40.0 44.4 56.2 0.746 0.247

38 61.31 48.9 56.1 64.0 17.9 0.797 0.231

40 75.25 64.1 79.4. 93.6 109.3 0.852 0.214

45 133.73 134.7 200.5 262.3 271.3 1.007 0.172

50 266.50 318.5 567.4 871.7 761.3 1.195 0.131

* = 77 + 2 as limit when ¢ — 0°,

Shght differences in above table can be obtained using program BEARING.EXE on diskette depending on com

putzr used and whether or not it has floating point.
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Hansen and Vesic’ TABLE 4-Sa

Shape and depth factors for use in either the Hansen
(1970) or Vesié¢ (1973, 1975b) bearing-capacity equations
of Table 4-1. Use s., d. when ¢ = 0 only for Hansen
equations. Subscripts H, V for Hansen, Vesi¢, respectively.

Shape factors Depth factors
p B’ d. = 04k = 0°
=0ty =0 d. = 1.0 +o4i¢ !
SeH) = |-0+%1’% k = D/B for D/B = 1
Nc B k = tan"'(D/B) for D/B > 1
Sevy = 1O+ =% » —
Ne L k in radians

s. = 1.0 for strip

Squny = 1.0 + % sin¢ d, = 1+ 2tang(1 — sin)’k
Sevy = 1.0 + % tan & k defined above
for all ¢
Sy = 1.0-—0.4% = 0.6 d, = 1.00 forall ¢
B
Sytvy = 1.0 — 042 = 0.6
Notes:

1. Note use of “effective™ base dimensions B’, L' by Hansen but not by Vesié.

2. The values above are consistent with either a vertical load or a vertical load accompa-
nied by a horizontal load Hp.

3. With a vertical load and a load H; (and either Hg = 0 or Hg > 0) you may have to
compute two sets of shape s; and d; as s; g, 5; L and d; g, d; ;. For i, L subscripts of Eq.
(4-2), presented in Sec. 4-6, use ratio L'/B' or D/L'.



Hansen (1970)

\/ Hansen (1970).* See Table 4-5 for shape, depth, and other factors.

General:t  qu = cNs.diigb. +gN,s,d i g,b, + 0.5yB'N,s,d,i,¢.b,
when =0
e Gu = S14s(1 45, +d.~iL~b. - g)+7

-

N, = same as Meyerhof above

N. = same as Meyerhof above

N, = l.5$.’\’i— 1)tan ¢




Using Hansen bearing capacity equitation for @=0 soil (Table 4.1)
qQuie=3514 s, (1+sc+dc-ic-gc-bo)+q
Su.design = A Syvane

A- Bjerrum’s correction factor for vane shear test
From Figure 3.26a, for Ip=w| — w),=80% -35% = 45%, 21=0.8

Su.design = A Syuvane

=0.8x2.4=1.92 ton/m?*
Since, there are no inclined load, base is not tilted and no sloping ground.
i, = g = bi=0
And q can be neglected, since there were operation spaces in the footing excavation.

Now, qy;=5.14s, 1+ s, + d;)



Using Table 4-5a

For @=0
S6=022=02 $2=02
d.=0.4k For% > 1, and k in radians
k= tan"1(2) x =
Pls B4
= tan—l(m)x —=5=0.96
d:.=0.4x0.96=0.38
Now, qy ;= 5.14 s, (1 +s/+ d})
=5.14X (1.92) (1 + 0.2+ 0.38) = 15.6 ton/m?
From load test - %1 —12.8 ton/m?
rom load test, Gactual= 755,105 — 12-8 ton/m
If we use the unconfined compression test, s,,= % = % = % = 1.5 ton/m?

Guie= o x (15.6) =12.2 ton/m?



JOSEPH E. BOWLES
FOUNDATION

ANALYSIS
AND
DESIGN

FIFTH EDITION

V% McGRAW-HILL INTERNATIONAL EDITIONS
ottt bbbt Mo idcoiilitnions
Civil Engineering Series




