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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
acosi(45 + ¢/2)
a= e(o.’:‘Sn— $/Z)ang

Ne = (Nq - l)cot@

Ny = "%"(;fg’?-l)

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

For: strip round square
s.=10 13 13
s, =10 06 08

Meyerhof (1963).* See Table 4-3 for shape, depth, and inclination factors.

quu = CA'chcic + EIVQSquiq + O-SYBNySydyly
N; = €"™* tan’ (45 + %)
N. = (N, - Dootg
N, = (N, — 1)tan (1 44)
Hansen (1970).* See Table 4-5 for shape, depth, and other factors,
General:t  qu = cNs.deicgcb. + GNsdyig8eby + 0.5yB'N,s,d,i,8,b,
when =0
use Qe = S 45, (1 +s. +d, ~i.~b. ~g.)+7
N, = same as Meyerhof above
N, = same as Meyerhof above
Ny = LN, = Dtan¢

Vesi€ (1973, 1975).* See Table 4-3 fur shape, depth, amd other factors,
Use Hansen's equations above.

N, = same as Meyerhof above
N. = same as Meyerhof above
N, = 2(N, + 1)tan¢

*These methods require a trial process 1 obeain design base dimensions since width B and
length L are needed to compute shape, depth, and influence factors.
tSee Sec. 4-6wheni; < 1.
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Table 4-2 Terzaghi Bearing capacity factors —Eqs. (4.15), (4.13), and (4.11)*

¢ N. N, N N. N, N
0 570 1.00 0.00 26 27.09 14.21 9.84
| 6.00 1.10 001 27 29.24 15.90 11.60
2 6.30 1.22 0.04 28 31.61 17.81 13.70
3 6.62 1.35 0.06 29 3424 19.98 16.18
4 6.97 1.49 0.10 30 37.16 22.46 19.13
3 734 1.64 0.14 31 4041 25.28 22.65
6 7.73 1.81 0.20 32 44.04 28.52 26.87
7 8.15 2.00 027 33 48.09 32.23 31.94
b 8.60 2.21 0.35 M 52.64 36.50 38.04
9 9.09 2.4 044 35 57.75 41.4 4541
10 9.61 2.69 0.56 36 63.53 47.16 54.36
11 10.16 2.98 0.69 37 7001 53.80 65.27
12 10.76 3.29 0.85 38 77.50 61.55 78.61
13 1141 363 104 39 R5.907 7061 05.03
14 12.11 4.02 1.26 40 05.66 81.27 115.31
15 12.86 4.45 1.52 11 106.81 03.85 140.51
16 13.68 4.92 1.82 12 119.67 108.75 171.99
17 14.60 5.45 2.18 43 134.58 126.50 211.56
18 15.12 6.04 2.59 44 151.95 147.74 261.60
19 16.56 6.70 307 45 172.28 173.28 325.34
20 17.69 7.44 3.64 46 196.22 204.19 407.11
21 18.92 8.26 4.31 47 224.55 241.80 512.84
22 20.27 9.19 5.09 48 258.28 287 85 650.67
23 21.75 10.23 6.00 49 208.71 34463 831.99
24 23.36 11.40 7.08 50 347.50 415.14 1072.80
25 25.13 12.72 8.4

*From Kumbhoikar (1993)
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TABLE 4-3
Shape, depth, and inclination factors for

the Meyerhof bearing-capacity equations
of Table 4-1

Factors Value For
Shape: se =1+ U.ZKPE Any ¢
Sg = 8§y = I+{]L1KP% ¢ > 10°
5 =5y = 1 ¢ =0
D
Depth: d.=1+02 KPE Any ¢
d,=d,=1+0.1 Ep% ¢ > 10
6° \
Inclination: i =iy = (1 — QD") Any ¢
R v 5
- : 6°
. =11 — — >0
Y =(-%) ¢
y iy =0for6 >0 ¢ =0

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

@ = angle of resultant R measured from vertical without
asign,if@ = 0alli; = 1.0.

B, L, D = previously defined
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TABLE 4-5a

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
L = Mﬂ_r' @ = 0°) dl = 0.4k (¢ = 0°)
L _ d. = 1.0+ 0.4k
J{-;H].-].ﬂ"l‘%?"% k = D/B for D/B = 1
N’ B k = tan~'(D/B) for D/B > 1
Feiv) = 1.0+ 2. =
i N. L k in radians

s. = 1.0 for strip

'quH';r = '-l-} + i: Eil‘l-¢' dﬂ - I + zmiﬁ{] — 5in¢]=k
Sqivy = L0+ im* k defined above
for all ¢
Sy = 1.0 -{m% = 0.6 dy = .00  forall ¢
B
Sy = 1.0 _ﬂ'dz =06
Notes:

1. Note use ot “ettective™ base dimensions B', L’ by Hansen but not by Vesic.

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

3. With a vertical load and a load Hy (and either Hg = 0 or Hg > 0) you may have to
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TABLE 4-5b
Table of inclination, ground, and base factors for the

Hansen (1970) equations. See Table 4-5¢ for eguivalent
Vesic¢ equations.

Inclination factors Ground factors (base on slope)
ri Hi [} 3
i. =psos 1 AC £ ]ﬂ—-,.
P e ' _F
ETHT N 8 = L0~ 14
1, _ 0.5H, ' - _
f"i' - [l V + A_p'ﬂ,gcﬂtdl' £q By = ( ﬂ‘jmﬁ}’
2=m =35
Base factors (tilted base)
. [, 0 T N -
LAl LI vy yoperys be= gz =0
L “I_l‘.ﬂ.?-ﬂ“ﬂﬁﬂ‘“}fﬂ b, = oL (¢ >0)
"' V¥ A coe 147°
% o 8 b, = exp{—27ntan¢)
a2 b, = exp(—2Tntang)
7 in radians
Notes:

1. Use H; as either Hy or Hy, or both if Hy, > 0.

1. Hansen (1970) did not give an i; for ¢ = 0. The value above is from Hansen (1961)
and also used by Vesit.

Variable ¢, = base adhesion, on the order of 0.6 10 1.0 X base cohesion.

Refer to skeich for identification of angles n and B, footing depth D, location of K|
(parallel and at top of base slab; usually also produces eccentricity). Especially note
V = force normal 10 base and is not the resultant R from combining V and K.

o
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TABLE 4-5¢

Table of inclination, ground, and base factors for the Vesic (1973, 1975) bearing-capacity equations.

See notes below and refer to sketch for identification of terms.

Inclination factors Ground factors (base on slope)
.y mH, _ B _
o1 AgcaNe @=0 8 = 5yg P inradians
3 1=1, . _1-4 Sall
R Ay (®>0) b = h " S1amn o A4
ig. and m defined below iy defined with i,
- _ H o - .
b = [l'ﬂ F+Afcﬂmt¢]- 8¢ = gy = (LO —tan B)
Base factors (tilted base)
. - H' m+l b:_ _ E:' {I" _ ﬂ]
iy [1.0 Ty o mté} 4
o, _24BL be = 1= STiand
[ ]+B|||FL bfab'y:[]-ﬂ_ﬂlﬂnl#}l
2+ L/B
R Y 7/
Noves:

1. When ¢ = 0(and 8 # 0) use N, = —2sin(+B) in Ny term.
2. Compute m = mg when H; = Hy (H parallel to B) and m = iy When H; =
H; (H parallel to L), If you have both Hy and H;, vea m — \r'r,:i% + mE_Nﬂtﬁ

use of £ and L, not &, L',

LI

Refer to Table sketch and Tables 4-53g,b for term identification.
Terms N, N;, and N, are identihed in Table 4-1.

Vesié always uses the bearing-capacity equation given in Table 4-1 (uses B’
in the N, term even when H; = Hp).

6. H; term = 1.0 for computing i,. iy (always).
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by Guilhg cighpla g Jaalll LB cDlalea : (3-2) Joud

Cipaode Sedls ol i ple Seda ol jd
Ne Ny N, N, N,/¢@ NN N, N, N, N
514 1.00 0.0 000 0.00 26 2225 11.85 800 794 12.54
538 1.09 0.00 0.00 007 27 23.94 1320 946 932 1448
563 120 0.01 0.01 0.15 28 25.80 14.72 11.19 10.94 16.72
590 131 0.02 0.02 024 29 27.86 1644 1324 12.84 19.34
6.19 143 0.04 005 034 30 30.14 1840 15.67 15.07 22.40
6.49 157 0.07 0.07 045 31 32.67 2063 18.56 17.69 25.99
681 172 0.1 0.11 0.57 32 35.49 23.18 22.02 20.79 3022
7.16 188 0.15 0.6 0.71 33 38.64 2609 26.17 24.44 35.19
7.53 206 021 022 0.86 34 42.16 29.44 31.15 28.77 41.06
7.92 225 028 030 1.03 35 46.12 33.30 37.15 33.92 48.03
835 247 037 039 122 36 50.59 37.75 44.43 40.05 56.31
8.80 271 047 050 144 37 55.63 4292 5327 47.38 66.19
928 297 0.60 0.63 1.69 38 61.35 4893 64.07 56.17 78.03

O 0 3 O » & W W~ O 6

— =
N - O

13 981 326 074 0.78 1.97 39 67.87|55.96]77.33 | 66.76]92.25
14 1037 359 092 097 2.29 40 75.31|64.20(93.69 | 79.54 |109.41
15 1098 394 113 118 2.65 41 $3.86|73.90(113.99] 95.05130.22
16 1163 434 137 143 3.06 42 93.71|8538(139.32{113.96/155.55
17 1234 477 166 1.73 3.53 43105.11/99.02(171.14|137.10|186.54
18 1310 526 200 2.08 4.07 44 118.37115.31[211.41|165.58/224.64
1393 580 240 248 4.68 45 133.88134.88/262.74(200.81(271.76
1483 640 287 295 539 46152.100158.51(328.73(244.65[330.35
21 1582 7.07 342 3.50 620 47 173.641187.21/414.33(299.52(403.67
22 1688 782 4.07 4.13 7.13 48199.26022.31|526.45)368.67(496.01
23 1805 866 482 4.8%8 820 49 229.93065.51/674.92(456.40/613.16
1932 960 572 575 9.44 50 266.89519.07|873.86/568.57(762.89
2072 1066 6.77 6.76 10.88
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TABLE 3-4

Empirical values for ¢, D,, and unit weight of granular soils based on
the SPT at about 6 m depth and normally consolidated [approximately,
¢ = 28° + 15°D, (=2°))

Description Very loose Loose Medium Dense Very dense
Relative density D, 0 0.15 0.35 0.65 0.85
SPT Nj,: fine 1-2 3-6 7-15 16-30 ?
medium 2-3 4.7 8-20 2140 > 40
coarse 3-6 5-9 10-25 2645 > 45
¢: fine 26-28 28-30 30-34 33-38
medium 27-28 30-32 32-36 3642 <50
coarse 28-30 30-34 3340 40-50
¥ wer, KN/m? 11-16* 14-18 17-20 17-22 20-23

* Excavated soil or material dumped from a truck has a unit weight of 11 to 14 kN/m® and must be quite dense
to weigh much over 21 kN/m?. No existing soil has a D, = 0.00 nor a value of 1.00. Common ranges are from
03100.7.




