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AP A LR EARFENT R T RAGIEELTS X 3G o
AT AT wm2Z B EF AR E o B RN H B B B
R AEE R PR LERME > HWERPESARET RIEIEE P
1w AAKG S 2 Ap B2 mv%%iﬁw’%$%W@%”4ﬁi
B F 2 RS g ”JI‘IFUP 2ZBHmE AR S B AHE T EH T
%%’%%ﬁ%ﬁﬁﬁ&§41m§o
241 RA#FART W L2 KPS 447

AAE ORI R L2 RPAFTHERS o F B ARHRS 28
ﬁP“”@wm%’dW%w@&awPﬁﬂﬁ;%E“ Kfvd dgfe o3t A R
LR VA S

1.4%*2-T #=2 (Limit Equilibrium Methods)

2.4&*L 4 4772 (Limit Analysis Methods)

3.4~ 48 3% 2 (Incipient Failure Methods)

2411 A g¢ ¥ AH2AATH LA

1 &' g
PR TG BR - BE %w&mm A -

Fooo Aol § PBUR RIS BEFRFAES R 2 RS
a1 &wk’ﬁ%%é—ﬁ%%mw#ﬂuﬁ - B BB BE4E
et LT g £ - ﬁ”lﬁﬁfaﬂ—'£mﬂ%%# BT

friE i ir i A o T EEIE o~ AR H A;\.J;@;ﬁ;

(a) Terzaghi (1944)

12 Prandtl(1921) R UG Rk 4e 2 i3 T P B F & 2 3 g
NABAARE FR T AETR)R A S50 BRIE LT
LART 387 Ew2 33 o
A A AN G ek TR AR I IRRE G B o AHE R =H o
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i,  EX £ ﬁji@]fbkg@?g_f’ﬂ THIEK AL 2w P4 o T2

BB AA S R
iv. A & T #2348 (Rankine 2 # /& 4 % [ > 4o@] 2.12 #777 ) LA A#F
¥

S T Rk i F R R (AC 2 BO)E kT g 494 o

v. 4o B 2.12 #775 » F# % % Rankine i # /& 4 % I (AABC) -~ 1§t %
T (ABCE ~ AACD #5515 % e (" r"ewmw)ﬁ_s\l )% Rankine
Wb 3 B4 FI(ABDIF ~ AADF #5385 8 8 “H 4% > 7 g0k
TG & (45°-9/2y)

vi.gh R E A pek
2 BEfEA A2t o

Vil AR 1 P2 B 4 E uiEE ;u_—giqu -

» 4ol 2.12 77 2 S E(A'A ~ BB~ AF 2 BF)

3
— B —~ I
l / AB=b
Qun It
[ y bl 4
A
¥ } 11A1) ) F 9‘-"?
Fi |
'L c(BC) ¢ {';"CJ I (% _E)
4 et =t Tangent
(2 D
It Q' Qs I y=0

B 2.12  Terzaghi 2. A # K #5477 & Bl(Terzaghi, 1943)

,,_‘_ [|+"|//;5‘ é@i? ki\.% ;};\'._QE-’T :

a2

acos’(45+¢/2)

q=

]/B a= e(04757z—¢/2)tan¢
Uit :—Ny +cNC+qu
2 N, :(Nq—l)cot¢
— tan¢( KPV _
T2 cos’e

No ~ Ny~ N, 5 K§ 4 Bl 2o 2.8
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. 2.8 Terzaghi -ki'+4 Fli ( Terzaghi, 1943 )

=~
Terzaghi’s Bearing Capacity Factors

¢ N, N, | N fo | N N, N, ] N, N, N,
0| 5701100000 171460 | 545] 2.18 J34 | 5264 | 36.50 38.04
1] 600111 |001 J18|1512]| 6.04| 2.59 |35 | 5775 41.44 45.41
2] 6301122004 ]19|1657| 670 307 |36 | 63.53| 47.16 54.36
3] 662135006 ]20|17.6%| 7.44| 3.64 |37| 7001 53.80 65.27
4] 697|149 |0.10 J21|1892 ]| 826 | 431 |38 | 77.50| 61.55 78.61
51 734 |1.64|0.14 |22 |2027 ] 9.19]| 5.09 |39] 8597| 7061 95.03
6] 773 |1.81]020323121.75| 1023 | 6.00 §40| 9566 8127 11531
71 81512001027 242336 11.40| 7.08 J41 | 106.81 | 93.85| 140.51
8| 860221 ]035]25]25.13 1272 834 42| 119.67 | 108.75| 171.99
9| 909 244|044 |26 |27.09 | 1421 § 9.84 |43 | 134.58 | 126.50 | 211.56
10| 9.61]2.69 |0.56 |27 |29.24 ] 1590 }11.60 |44 | 15195 | 147.74 | 261.60
11 |10.16 [2.98 |0.69 J 28 |31.61 | 17.81 |13.70 |45 | 172.28 | 173.28 | 325.34
121076 |3.29 10,85 |29 |3424 | 1998 | 16.18 |46 | 196.22 | 204.19 | 407.11
13111.41 |3.63 11.04 §30 |37.16 | 22.46 | 19.13 |47 | 224.55 | 241.80 | 512.84
14 112,11 |4.02 } 1.26 | 31 | 40.41 | 25.28 | 22.65 |48 | 25828 | 28785 650.87
1511286 |445}1.52 §32 4404 | 28.52 |26.87 §49 | 298.71 | 344.63 | 831.99
16 | 13.68 |4.92 | 1.82 |33 |48.09 | 32.23 | 31.94 |50 | 347.50 | 415.14 | 1072.80
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(b) Meyerhof (1951)

Bl 2.13 5 Meyerhof 32 3% 2_ #.3% B2 > Meyerhof & 1! 5 i/
Terzaghi(1943)2_ A4 4 258> i & 27 N3 07k Fliic s~ F A& Flic di»
AT L BHY B A AR i ARG Y Ik TR
Foem b Bt onlg & i kgt 4 0 Terzaghi(1943) = 3¢ -

H o g™
Vertical load : 0 = CN.S.d, +aNqsqdq +0.5/B'/N,s d,
% 2.9 2 2.10 3 Meyerhof 33 2 4p B - 4 Flic

e
D’-. ‘:..v pD so

g . L n

R N l lq‘l l ..-,' ﬂ d

C bR %0-¢ Soil

90 - & v

c

o [

Slip line fields for a rough continuous foundation

B 2.13 Meyerhof (1951,1963) 23 2 B3 B2
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% 2.9 Meyerhof 223 2. -k §* 4 Fl#c (Bowles,1996)

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, Ny Nyoan Ny NN, 2ian (1 — sin §H)?
0 5.14%* 1.0 0.0 0.0 0.0 0.195 0.000
5 6.49 .6 0.1 0.1 0.4 0242 0.146

10 8.34 2.5 0.4 0.4 [.2 0.296 0.241

15 10.97 39 1.2 1.1 2.6 0.359 3.294

20 14.83 6.4 29 29 5.4 0.431 0.315

25 20.71 10.7 6.8 6.8 10.9 0.514 311

26 22.25 11.8 7.9 3.0 12.5 0.533 0.308

28 2579 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 (3.289

32 35.47 232 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 64.0 779 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 8717 761.3 1.195 0.131

* = g7 + 2 as limit when & — 0°,
Slight differences in above table can be obtained using program BEARING.EXE on diskelte depending on com-
puier used and whether or not it has Hloating point.

% 2.10 Meyerhof 32 i@ 2_ A5k Fldie sy~ F & Fliic di ~ A Flic i
(Bowles,1996 )

Shape, depth, and inclination factors for
the Meyerhof bearing-capacity equations

Factors Value For
B
Shape: 5. = 1 + U‘ZKPE Any ¢
B .
Sy = &y = i+O.IK,,I o = 10
Ng = 5 = 1 & =0
r
Depth: d. = 1 +02 ,HK,,E Any &
D
dq:dy=l—i—0.1.xK_,,§ ¢ == 10
d, = d, =1 b =0
g° Y
Inclination: i. = §, = (1 — §b°) Any ¢
154 v
= ey
i, = {1 - — b =0
q\; r ( d)n) !
I i, = Otor& >0 H =10
H

Where K, = tan®(45 + &2 .
¢ = angle of resultant 8 measured from vertical wilhout
asign;if & = Oalli; = EO.
H, L, ) = previously defined
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(c).Hansen’s bearing capacity theory(1970)

Hansen #-% Hp Meyerhof (1951)c3% & 2 @ P ~v » “,/TT 1 R A
KNERZG S IR AFOEA L g R NTF]E 3T DB
TR AHA LRAAS A

Qe = CN_S.d.i.g.b, +qN s, d i.g.b, +0.5B'N s d i ghb

when y=0

use O =5.14su(1+5'c+d;—i;—b;—g;)+a

N, =e”"" tan’ (45 +§)
N, =(N, —1cotg
N, =1.5(N, —1)tan¢

W Ee DB TR A#HS AFAHE S

dc:1+0.4R D
B : S
d, =1+ 2tan ¢(1 - sin @)~ - k
dC=1+0.4tan1% R
. D | B
d,=1+2tan #(1—sin ¢)* tan - E

(d).Vesic’s bearing capacity theory(1973,1975b)
v 22 Hansen #7#% &) eV + — 0 B 5 1@\ 4 F]F N, 2% ihe
Our = CN S.d.i.g.b, +aN s, d i g,b, +0.5B'N s d i gh
% v=0
Pl gy =5.14s(l+g +d. —i,—b —g.)+q
d & 211~ % 2,12~ % 2.13 2 % [§] 2.14 #7757 » ¥ %% § it Hansen 1
% Vesic' 1@\ AL GR 2 e
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# 2.11 Hansen & Vesic"/&k§* 4 3352 A4k ~ iF R F2 50 Fldgct gobd %

(Bowles,1996)

i

Shape and depth factors for use in either the Hansen
(1970) or Vesié¢ (1973, 19755) bearing-capacity equations

- . Use s, d, when ¢» = 0 only for Hansen
equations. Subscripts H, V for Hansen, Vesi¢, respectively.

Shape factors Depth factors
, B . d = 0.4k =0
Ll d =10 04:5) )
L= L0+ 0,

Somy = L0+ % g % k= D/Bfor D/B = 1

N B k = tan"'(D/B) for D/B > 1
Savy = 1.0 + 4.

N. L k in radians

5. = L0 for strip

— - —
Squny = LO+ %sinqb dy = 1 + 2tang(i —sindh)*k

Sy = 1.0 + %tanq& k defined above

for all ¢

G |.0—0.4% =06 S U i)

Syvy = 1.0 — 04? =006

Notes:

L. Note use of “effective” 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 Hp.

3. With a vertical load and a load Hy, (and either Hg = 0 or Hg > 0) you may have to
compute two sets of shape 5; and d; as 5; 5, 51 and d; g, d;p.
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% 2.12 Hansen &§'4 3Zh2 A ~ 3 6 2 ALK Flii(Bowles, 1996)

Table of inclination, ground, and base factors for the
Hansen (1970) equations.

Inclination Factors Ground factors (base on slope)
H B°
=05~ (1 — .=
fe AsC, B = a7
.o 14 _ B¢
M A $e =107 177

; _[ _ 05H, T'
d V+ Asc.cotg

2=a, =5

Bs = & = {1 —0.5@angy

Base factors (titzed base)

, 0.7H, ik L _
BT [I V+ Ase, cotda] b. = 147° @ =0
- [l 0.7 — 5°/A507)H; r b= 1- _1.?;. (i > 0)
b V + Ase,coted 147

by = expl(—2n tan ¢)

2=oa; =15

[l
-
Il

exp{ —2.77) tan ¢»)

1 in radians

Nores:
1. Use H; as either Hg ot Hy, or both if A, = (%

2, Hansen (1970} did not give an §. for ¢ = (. The value above is from Hansen (1561)
and also used by Vesié,

3. Variable ¢, = base adhesion, on the order of (.6 to 1.0 X base cohesion.

4. Refer to sketch for identification of angles 7 and 8. footing depth D, location of H;
(paralle] and at top of base slab: wsually also produces eccentricity). Especially note
V = force normal 1o base and is not the resultant £ from combinmg V and H;.
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% 2,13 Vesic"kf' 4 Him2 HA ~ 5 % % Fl#(Bowles, 1996)

Table of inclination, ground, and base factors for

the Vesi¢ (1973, 1975h) bearing-capacity equations.
See notes below and refer to sketch for identification
of terms.

Inclination factors Ground factors (base on slope)
oo _ mHI _ . ,B . =
ii =1 A, e, (b =10 g = 35 f in radians
1 —ig . -y
o= dg— (¢ = 0) e =lg— 5 ¢ >0
[y & Nq _ ] 514]:3—“-4}

i, and m defined below i, defined with ¢,

. i, " 3
=10~ -t = = {10 - e
. [1 0 V+ A, l::ntqf)] 8 = 8y = (LO—anf)
Base factors (tilted base)
S P P . rl bho=g =0
! ’ V+ Are,cote 28
R 2+ B/L 2 S ldtang
"1+ B b, = b, = (1.0 - pran )
2+ LiB

M=M= TTg

Notes:

1. When¢h = O{and B # M use N, = ~2sin(*=F)in ¥, lerm.

2, Computem = mg when ¥, = Hy (Hparallel to Byand m = my when H; =

el

H; (A parallei to L). If you have both Hy and H use m = \.-"”‘% + mj;. Nole
use of B and L, not B, L'

3, Refler 1o Table sketch and Tables 4-5a,b for term identification.

4. Terms N, N,. and N, are identified in Table 4-1.

$. Vesi¢ always uses the bearing-capacity eguation given in Table 4-1 (uses B'
in the Ny term even when ff; = H).

6. H, term = 1.0 for computing {,. iy (always},
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.
¢ Hmax= Vian 5+fﬂAf
€
& = fricticn angle between
For: L/B <2 use ¢ base and soil (.59 < £ ¢)
LiB>2use g = 1.5¢,— 1T Ag=B'L {effective area)
Pur S 347 use §i = Oy ¢, = base adhesion (0.6 to 1.0¢)
B
: Ap=8'L
— l-q-- s
I
I
—
f
v ]
! H
I
f— B
e=M
i
W—r
I
N !

— \Pp

Hoa
Hyox + Py 2 SF x (Hp)

M 2. 14 Hansen & Vesic"k ' 4 JZgm2 AL ~ 3 6 2 A K F]+ 27 { F

(Bowles, 1996)
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Bowles( 1996)4#-12 - 4 chfk b A U450 4e 12 BEIL 4o ) 2.15 4%
II

Neglect

b<#h "l#sheirhc

____L/ Hansen)

3
i &
¢ g TARTTYX A L TRRRNIRRS Py
€ dd b4 " i
x 2/~ /
I11 7
1 F,=cxab+P,tan¢ P
’
" X P, ///
d N ’//
.--‘M—E];E;Eof N
_ Terzaghi and Hansen =
8= ¥ace or <abd’ For Hansen, Meyerhof: a = 45 + 2
_ W=¥acd or ¥abd Tersaghi: &
ad ot ad' = log spiral for ¢ > 0 erzaghi: « = ¢
=95 ¢
5

I

(a) Shallow foundation with rough base defined. Terzaghi and Hansen equations of Table 4-1 neglect
shear along cd; (b) general footing-soil interaction for bearing-capacity equations for strip footing—left side for
Terzaghi (1943), Hansen (1970), and right side Meyerhof (1951).

® 2. 15 Bowles(1996) 532 2. A # K #3477 & Bl
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(F). Hu’s bearing capacity theory (1964)

Hu 2 Terzaghi eI 35 i% 5 % B chiA (B 2.16) > ©# 325 o » -

o=f(v,v,q )
oy <Opin<45+Y/2 5 Omax = 45+y/2

1@\ 4 8 Ne ~ Ny~ Ny 4R 2.17 #7571

T

-, ” g
a « 45 - b2 45 - ¢/2
c Soil
Unit weight = y
f Cohesion = ¢

Friction angle = ¢

Failure surface in soil at ultimate load for a continuous rough rigid foundation as assumed by Terzaghi

B2.16 HO(1964)KFs * 3 % 2 pf st

500
£
/
;
)
—_—
e O M,/ y.
G 7
100 7 ¥ /i
F¥A %
77
s
o L7
, ’
WA
= vara
.g ’
C] v 7 N,
= T4V
- A ’/ v
= 7 A
s
N, # S
% YA
10 o
P .
- Z
i
L
//’/ 74
A //
t17
z 7
& 4
/
/
1 /
0 10 20 30 40 45
Sofl friction angle, ¢ (deg)
Hu’s bearing capacity factors

1 2.17 Hu(1964)& {4 #%# N~ Ny~ N,
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r2 Rankine ~ Bell ~ Casagrande&Fadum ~ Prandtl ~ Terzaghi 2 Meyerhof
FAHRZ KPS oA REKI ML 20 T 4 Bk (complete shear failure)
T2 Az KA ST A R o il BRK T R $RBrE 3V U (Local
progressive failure) 2% _# %] ;% #L3% (cracking failure) " # if * o & #F » H /K i
T RN ST E XTI P Y 1

*‘iqu%?f"’%m

$ RS F R IR o
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2. &L 72
e P 702 ik P T g 32 (Upper and Lower bound theorem) » + 7 F
PR E2Z PREETRE - F P TREHPRFF > TL L F 2 KP4 &
F IR 2R X iy 7 F i B H(kinematically admissible velocity field)
L AR IE (Compatlble) BB G AT
s B_"F REE % 22 5P 4 8 ] (Plastic Flow Rule) o 41 #
B4 gt B BT 12 5 3 LT R 2 1 R e T
FO RS B AR PRUE R BRI N BRI S
M EREREE  RREE R oEE > FlL R AR S
B2 040 FI 27 3 et Tk R o
T 1 % 39 | fﬁ%?{é)’\i\;J 2T 0 F AR LFE RS S
(statically admissible stress field) g it > 7% & T frigit ~ X4 S {0 ’5 =
BORER] > H o E 2 R AT R BB R LR S o AR R 72
e XM T Bl Ao B 2.18 T e

Lower-Bound Upper-Bound
Solution Solution
Body and surface Displacement
Force U
R, T,
Equilibrium Compatibility
Stresses i > Strains
gy Ey
Constitutive

Bl 2.18 "z x@er T Az 32 ¢ % Bl (Chen & Drucker, 1968)
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B U 4 5 PRI ﬁ‘*ziﬁw&§4,gwfgﬁﬁiﬁ.
B e N ESER (L 2 M ;{‘rﬁq"ma\?‘ 4 o Chen (1975) B3k 2 #_
EERE SN ELS 3 JRNPE - AR ISR B - 3 S ] A 2
2 4 e LK 4 o Reddy & Venkatakrishna (1982)4% * Prandtl(1921)3% 1 en
dREE R G o P UL R R EA R A TS e 4
2 &KL 4 o Solan (1988)# #1350 d 5 U~ % 2 2 &4 5] (linear
programming)* & 3¢ T PULIL R T G R FET 2K LT A %
HENT RIS Bl AT FREBITE F 22 K4 & o Solan &
KMmmO%@HjWiﬂﬁﬁéﬁiﬁﬁﬁfgi@iﬁﬁ&§4°
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2412 HE¢ ZAHL AP BELH
1. &' s

PR £8 A BRI § ok TR g S EA

(a) Bell (1915)

Bell L 2 7 p & » 103 r'J—:I{gg"—eﬂ_ g H R Y E R A
fic & Mohr-Coulomb &3 & ] » 18 & %éﬁki\ 4, H Ny
1
CieNe +Cy, By, N, + /DN,
Oe = FS
1
i 2

N, =0.5N2(N2 -1)

N, =N

D-B: A#FRES B

Ci ~ Cpy, P AR FIS (#£.214)

# 2.14 Bell 1@\ 2Kk F S H R A (Wyllie 1992)

Correction factors for foundation shapes
(L = length, B = width)

Foundation shape Cr1 Cr2
Strip (L/B > 6) 1.0 1.0
Rectangular
e/ B2, 112 0.9
L Br=3 1.05 0.95
Square 1525 0.85
Circular 12 0.7
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(b)Ladanyi (1968)
BRI prag 1 Bell(1915)# 1 2 #2255 4 Bk - E R85 &
Fairthurst g3 % R (Fairthurst, 1964) 1 4% *3F 7= 2 R E R UL 4 -
qy = {4(n+1)°'5/[1+(n+1)°'5B~0'C
B oqatm Uk S n iR FERBRIZEL BRI E o, 3 H
FHRRRE -
(c)Ladanyi & Roy (1971)
BRAKTEFLG S 245 > 4o 2.19 #757 o 2 4p F Ladanyi
(1968)#7 ik 2 BLIE it G I % g M b 2% 4 e 4R LT e 41
ER R AN

q0={amN +( Egj“l lﬂ

%,i""' Z:t\"éti\“j‘;:é:qszo .

_(_B C, _
7 _(2tant//1jN¢2 +(‘[an¢2 j(N¢2 1)

F B %r\'4\:$\"}[‘5§_qs>0 :

/B C,
= N N, —1
7 (qs ’ 2tan1,//J ” +(tan¢2 ( 5 )

N, = tan2(45° + ¢1/2)

N,, = tan’(45° + ¢, /2)

He o gt Uk ~ea e 2887 ~BLA#HNE vy Ao
ZRE gL BEEE iR REEE S R 1 2 28 A HG 12
e 2o
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B219 £5 w5 A#e s #4]57 3 B(Ladanyi & Roy, 1971)

(d) Pell & Turner (1980)
Pell & Turner (1980)#L % 2] 285 & % » 41 * #F i Ladanyi(1968) &
T2 TS R B TR B AT S 7 DT RPR
g g o H o\ geT

q, = o, tan’ (45 + ¢, /2)= &, - K;,

G » VRS Yy o B ERABEEL o s FTHERRRE -

(e) Goodman (1989)

Goodman ¥ jg 8] 2.10a-c 2 B3k » — EVAHFH T A2 B
BRI E  HRAMA RIAZ FIR N AT S BN AR R AR
2207 3 2 B F R X R ERS PIA Mt 2. En R 5 B 2.20 ¢
G2 e B AORAHT S A (B220F B A) 2 < KT R
BREP, P, 7d B 2207 %3 B 2402 H R g £5 > d B 2207 ¥
- F R AR RS o P RP S 2 TR A ERG R - H
A

qf =qu(N¢+1)

N, = tan2[45 +lj
2

q, - H R R g B
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Strength of rock mass
(region B)

Strength of rock mass
after crushing
(region A)

= (J

Strip footing
— PRVAVIAY

Bl 220 # F 4§ 4 42477 & Bl (Goodman, 1989 )
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(f)Wyllie (1992)

Wyllie(1992)#.% % 34 4. # % (Porous Rock) ~ £ 4] 47| & % (Closely
Fractured Rock) o 33 # % (Very Weak Rock)z. BL3E 5 2 &+ £ B
(4o ) 2.18 #77) » #7102 Bell(1915)44 = X Bk £ 54 A AT 2 # 75k
Beo 20 BAEKERE > A8 51T AZRE T BMHCE 2.21(2)%7
) # BEUE R 2R A R B A R HaE o 0 fie £ Hoek-Brown
% B P E D] (4o ] 222(b) % 7 )T IR R LR A B2 ARAR S 5 25
BERR G e o

LB AHT A ERRG N R -

.3 BRI A A6 P25 4 g7 2t o
iii. #Fp £ &% -

% 0,=0
~ C“s°'50u(s)[1+(ms‘°'5 +1)°'5]
qa - F
% 0,>0
~ C“[(mau(r)a; ¥ Sau(,)z )0'5 + O';J
qa - F

m ~s = Hoek-Brown slif # plz 24 IEF F 5 % 2 %% 5 oy
Y oH

N . 2, . v ) o A e ) v ’ .5 .
) F?’LE&E]}L& ’ qs r}id" %i&i\‘ » O3 @ 0'3:(I’nO—u(r)qs'|'SO'u(r)2)O +qs ’

C., » Sower(1970)#7# 2. A # A5k F]3 (% 2.15) »
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[l
o (W e
S i \ IIIA //:‘\ =
i \ s
(@) |
A
5 Rock strength, zone B
®
3
7
Rock strength,
zone A
i -
(6) i ¢

Normal stress o

F221 () 7 AN (D) # 7 % & &0 F7 & B(Wyllie, 1999)

't |:\‘
9

Oia

Major
principal
stress
G,

=044

G,
)
m’]: L-:_‘T—4
I
g 3A = Ouim)

(b) Minor principal stress o,

|
|
: Strength
|
|
|
|

B 222 (a)iik £ FA e 7 & B, (b)fz & Hoek-Broen &3 2 B & 4
¥ B Fl(Wyllie, 1999)
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% 215 Wyllie &t 2 34 2 2 & 5 (Wyllie, 1992)

Correction factors for foundation shapes

(L = length, B = width)

Foundation shape Cry Cr
Strip (L/B > 6) 1.0 1.0
Rectangular
L/B=2J 112 0.9
B = 1.05 0.95
Square 1.25 0.85
Circular 12 0.7
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2. UL 70

BT B AR M 2 R £ N Rk iR 1\“
P R RR AR SOATE o

(a) Hill (1950)
BRI B 6 5 B AAOC ~ H#cll R e & 54
AACD % #2588 AADE #7ie = (4cB] 2.23 #r5m )e i1+ L I8 4 45 >

%ﬁ”ﬁ“ﬁ*ﬂ’”“* BB B R ek A
» R AT R i\.:& NS
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