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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?
a cos(45 + ¢/2)
a = eOTSv-&2uné

Nt' - (N' s IJCO“¢
N, = .“_“ﬁ(ﬁa_ 1)

2 \cosi¢p

qu = cN. 5. + GNy + 0.5yBN,s, N, =

For: strip round square
se=10 13 1.3
5, =10 06 0.8

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.
Vertical load: qun = cNcs.d. + GNgs.d, + 0.5yB'N,s,d,
Inclined load:  quw = eNcd.i. + N d,i, + 0.5vB'N,d,i,

Ng = e""“lan’(45+ %)
Ne = (N, - 1)cot

N, = (Ng - 1)tan (1.4¢)

Hansen (1970).* See Table 4-5 for shape, depth, and other factors.
General:t  qu = eNSdeicg b, + GNysd,i 8,0 + 0.5yB'N,s,d,i,g,b,
when ¢=0
use G = 5. 145, (1 +s. +d. —i.— b, —gl)+§
N, = same as Meyerhof above
N. = same as Meyerhof above
Ny = L5(Ng - tané

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

N, = same as Meyerhof above
N, = same as Meyerhof above
N, = 2(N, + I)an¢

*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.

$Sec Sec. 4-6 when i; < 1.


https://v3.camscanner.com/user/download

TABLE 4-2
Bearing-capacity factors for the
Terzaghi equations

Values of N, for ¢ of 0, 34, and 48 are original
Terzaghi values and used to back-compute K,

b, deg N. N, N, K,,
0 5.7 1.0 00 108
5 7.3 1.6 05 122
10 9.6 2.7 12 147
15 12.9 44 25 186
20 17.7 7.4 50 250
25 25.1 12.7 97 350
30 37.2 225 197 520
34 52.6 36.5 36.0
35 57.8 41.4 424 820
40 95.7 813 1004 1410
45 1723 1733 2975 2980

48 258.3 2879 780.1
50 347.5 415.1 1153.2 800.0

*N. = L.5m + 1. [See Terzaghi (1943), p. 127.)

Reduction Factor:

ry =1 —0.25!0g(§) B=2m(6ft)

where k = 2.0 for SI and 6.0 for fps. This equation gives the following results:

B=2 235 3 35 4 5 10 20 100 m
rp, =10 097 0.95 0.93 0.92 0.90 0.82 0.75 0.57

One can use this reduction factor with any of the bearing-capacity methods to give

0.5yBN,s,dyry
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TABLE 4-3

Shape, depth, and inclination factors for
the Meyerhof bearing-capacity equations
of Table 4-1

T

Factors Value For
Shape: =1+ 0.2K, i Any &
Sq = 5y = l+0.lKP-ﬁ- b > 10°

Sq = Sy = 1 b =
Depth: - d, = 1+o.2,/x,,§ Anyd
d,=d, =1+0.1 K,,% ¢ > 10

dy =d, =1 ¢ =
Inclination io =iy = (l i ) Any &

R 1%
e & & >0
: % 5)

e = Qfor6 >0 =0

Where K, = tan®(45 + &/2) as in Fig. 4-2

= angle of rcsultant R measured from vertical without
acton- ifQ& = Nall;. — I N
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TABLE 44

Bearing-capacity factors for the Meyerhof, Hansen, and Vesi¢ bearing-

capacity equations
Note that N, and N, are the same for all three methods; subscripts identify author for N,

¢ N, N‘ er}ﬂ Nﬂu, Nﬁp; N‘J'N‘ 21an (1 - sin ¢)]
0 5.14# 1.0 00 0.0 0.0 0.195 0.000
5 6.49 1.6 0.1 0.1 04 0.242 0.146
10 8.34 2.5 04 04 1.2 0.296 0.241
15 10.97 39 1.2 1.1 26 0.359 0.294
20 14.83 64 29 29 54 0.431 0.315
25 20.71 10.7 6.8 6.8 10.9 0.514 0.311
26 22.25 1.8 79 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 15.7 224 0.610 0.289
32 35.47 23.2 208 220 30.2 0.653 0.276
34 42.14 294 28.7 311 41.0 0.698 0.262
36 50.55 379 400 444 56.2 0.746 0.247
38 61.31 48.9 56.1 64.0 719 0.797 0.231
40 75.25 64.1 794 93.6 109.3 0.852 0.214
45 133.73 134.7 200.5 262.3 2713 1.007 0.172
50 266.50 3185 5674 871.7 761.3 1.195 0.131

* = 1 + 2 as limit when ¢ = °.

Slight differences in above table can be obtained using program BEARING.EXE on disketie depending on com-

puter used and whether or not it has floating point.
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TABLE 4-5a

Shape and depth factors for use in either the Hansen
(1970) or Vesic¢ (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
. B o d. = 0.4k =0°
= S arr 10+04i¢ !
Se(i) = 1.0+%'% k'—“DjBfOTDfBﬂI
N.r B k = tan~'(D/B) for D/B > 1
q
sc{n=1.0+F'I k in radians
s = 1.0 for strip
s 105 %sincﬁ d, = 1+ 2tand(l - sind)k
Sqvy = 1.0+ % tan ¢ k defined above
for all ¢
Sy = 1.0—0.4%- = 0.6 d, = 1.00 for all ¢

Sy = 10— 0.4% =06

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 Hg.

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

(8 CamScanner
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Notes: S+ 1 90" (Both 8 and 7 have signs (+) shown.)
B ¢

4

~
¢ Hm;' Vtan 6+CaAf
c

S = friction angle between
For: UBS2 use ¢, base and soil (5¢ <0< @)

L/B>2use = 1.5¢,-17 Ay = B'L' (effective area)
Py S 34" use ¢, = Pos ¢, = base adhesion (0.6 to 1.0c)

B

I

—— T

Hg

tH,_

B’ >

|

|
L

|

|

|

|

f-l

\Pp
See
~ Chap 11
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‘TABLE 4-5b
Table of inclination, ground, and base factors for the
Hansen (1970) equations. See Table 4-5¢ for eqguivalent

Vesi¢ equations.

Inclination factors Ground factors (base on slope)
y / H, A
!(=0.5‘—' I_Af(.“, 8 = 147°
. | — i _a B
Il = 'q = 'N—q‘—'_—?l— g(‘ = 1.0 1470
Y PR -/ - g, = (1 - 0.5tan B’
A [l V+A;cacot¢] 8q = 8
2= a = 5
Base factors (tilted base)
[ 0.7H; : ; n° _
. i b= 2 (¢ =0)
r bl V+ Agcscotd 147
. (0.7 — n°/450°)H; T* b, =1-— Tg:f"- (¢ > 0)
iy =[1-— :
i V + Ascacotd b, = exp(~2ntand)
2s @ =5 b, = exp(~2Tntan ¢)
7 in radians
Notes:

1. Use H; as either Hp or Hy,orbothif HL > 0.
2. Hansen (1970) did not give an i for ¢ > 0. The value above is from Hansen (1961)

and also used by Vesi€. .
3. Variable ca = base adhesion, on the order of 0.6 to 1.0 X base cohesion.

ketch for identification of angles 7 and B, footing depth D, location of H;
g Fpﬁlﬁ saud at top of base stab; usually also produces eccentricity). Especially note
V = force normal 10 base and is not the resultant R from combining V and H;.

CamScanner
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T!\BI:E 4‘5{.

Table of inclination, groun
the Vesi¢ (1973, 1975b) bearing-
See notes below and refer to sketc

of terms.

d, and base factors for

capacity equations.
h for identification

Ground factors (base on slope)

Inclination factors
o mH; B ; ;
= - k = L L R n radl:ms
i=l-N ¢ 0) =3 P _
- I~ R .
e=ilg-y—7 @®>0 8 = iy~ 5TaEng © "
q

i and m defined below

_ _ H;
e = [1'0 V+ A;c,coupr

. ~ H,f mt+1
T [LO V+A;cac0t¢>}

2 + BfL
1 + B/L

e —
==

m = mp

Il

m my =

2+ L/B

1+ L/B

i, defined with ic

8y = 8y = (1.0 - tan B)°

Base factors (tilted base)

b,=g2 (¢=0

_.___ 2B
By 5 1 5.14tan ¢

by = by = (1.0 - 7 1an ¢)’

Notes:

1. When¢ = O(and 8 # O)use Ny = —2 sin(xB) in Ny term.

2. Compute m = mp when Hj
Hy, (H parallel to L). If you have both Hp and Hy use m =

use of B and L, not B, L'.

in the Ny term even when H; = Hy).

H; term = 1,0 for computing iy, iy (always),

= Hp (H parallel to B)and m = m; when H; =

Jm% + m}. Note

Refer to Table sketch and Tables 4-5a,b for term identification.
Terms N.. Ny, and Ny are identified in Table 4-1.
Vesi¢ always uses the bearin g-capacity equation given in Table 4-1 (uses B’
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