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v=0.25+0.00225(PI) Wroth (1975)
:lv"")b dlscdiys slas'ls s v
Soil type Range of Poisson’s
rane L —25°
Loosd sand 02-04 v=0.1+0.3 45° — 2§50 ) Trautmannand Kulhawy (1987)
Medium dense sand 0.25-0.4
Dense sand 0.3-045 L. . - . L .
Siley sand 02-04 &, is the drained friction angle in the triaxial compression test.
Sand and gravel 0.15-0.35
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D'Appolonia et al. (1971).

oy sbS — polio

258
S

Case Location of structure Clay properties
study
Plasticity Sensitivity ~ Over-onsolidation ratio Egaa (ton/m?) B Source of S}
index
L} Oslo: Nine-story building 15 2 35 7,600 1200 Clu
2 Asrum |: Circular load 6 100 25 990 1000 Field vane
1200 Clu
3 Asrum |I: Circular load test 14 100 17 880 1000 Field vane
1100 Clu
4 Mastemyr: Circular load test 14 — 1.5 1,300 1200 Field vane
1700 Bearing
capacity
5 Portsmouth: Highway 15 10 13 3,000 2000 Field vane
embankment
1700 Bearing
capacity
6 Boston: Highway embankment 24 5 1.5 10,000 1600 Field vane
1200 CK,U
1.0 13,000 2500 Field vane
1500 CK,U
7 Drammen: Circular load test 28 10 14 3,200 1400 Field vane
1100 cK,U
8 Kawasaki: Circular load test 38 6+3 1.0 2,200 400 Field vane
[el]V]
9 Venezuela: Oil tanks 37 8+2 1.0 500 800 Clu
10 Maine: Rectangular load testt 33+2 4 1.5-45 100-200 80-160 UU and
Bearing
capacity
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Duncan and Buchignani (1976)] OCR Pl range Range of B
| Pl<30 1500—-600
30<Pl<50 600-300
Pl > 50 300-125
2 Pl<30 1450-575
30<PI<50 575-275
Pl > 50 275-115
4 Pl <30 975400
30<PI<50 400185
Pl>50 185-70
6 Pl<30 600-250
30<PI<50 250115
Pl1>50 115-60
O Sizio olSisls
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o) GBS — i Jowo bl g Sl Jguro

_3230(2.97 — )

Gmx =—— """ 7 (OCR)*&? Table 8.4 Variation of K
kNIfmZ 1+e 1kNm? with Pl
PI K
where
0 0
e = void ratio 20 0.18
o, = effective octahedral stress = (07,/3)(3 —2sin @) 40 0.3
o, = effective vertical stress £o 0.41
= drained friction angle ¥ 048
¢ raine g >100 0.5
K = f(P])
G~ (0.1—-0.05)G,,
E
= 2(1+v)
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G,.. = [W +250] S, (8.9)
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Gunax = 682+ 5008, (for S, = 140-300kN/m?) (8.10)

where G, and S, are in kN/m"
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E(kN/m?) = 766N (8.11)
053,591 Sy [y 25 Finsots (VAVA) O1Se 5 ¢po3 pozpl itilive 5b 4

E=2.5q. (for square and circular foundations) (8.12)

E=3.5q. (for strip foundations) (8.13)
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M————B=20—#
Radius
=p—

I

1-v ’
Circular area; E,:qT[ﬂ.—Zv)A'+B ]

1
€= [0.—VO.-+0y)]
Load/unit area =g E

14+v

z
w=q——>0b|7

b

b[ I+ (1— u)lé}
I, = A" (Table 3.13)
b is the radius of the circular loaded area

I (which is a function of z/b and s/b)

dz
5 €,
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Table 3.20 Values of Iy

z/b s/b

0 02 04 0.6 08 I 1.2 15 2 3 4 5 6 7 8 10 12 14

0 20 1.97987 1.91751 1.80575 1.62553 1.27319 .93676 .71185 51671 .33815 .25200 .20045 .16626 .14315 .12576 09918 .08346 .07023
0.1 1.80998 1.79018 1.72886 1.61961 1.44711 1.18107 .92670 .70888 .51627 .33794 .25184 .2008|

0.2 1.63961 1.62068 1.56242 1.46001 1.30614 1.09996 .90098 .70074 .51382 .33726 .25162 .20072 .16688 .14288 .12512

0.3 1.48806 1.47044 |1.40979 1.32442 1.19210 1.02740 86726 .68823 .50966 .33638 25124

0.4 1.35407 1.33802 1.28963 1.20822 1.09555 .96202 .83042 .67238 .50412

0.5 1.23607 1.22176 1.17894 1.10830 1.01312 .90298 .79308 .65429 .49728 .33293 .24996 . 19982 .16668 .14273 .12493 .09996 .08295 .07123
0.6 1.13238 1.11998 1.08350 1.02154 .94120 .84917 .75653 .63469

0.7 1.04131 1.03037 .99794 .91049 .87742 .80030 .72143 .61442 4806

0.8 96125 95175 92386 .87928 .82136 .75571 .68809 .59398

0.9 89072 .8825| .85856 .82616 .77950 .71495 .65677 57361

| 82843 .85005 .80465 .76809 .72587 .67769 .62701 .55364 45122 .31877 24386 .19673 .16516 .14182 .12394 .09952 .08292 .07104
1.2 72410 .71882 .70370 .67937 .64814 .61187 .57329 .51552 43013 .31162 .24070 . 19520 .16369 .14099 .12350

1.5 60555 .60233 .57246 .57633 .55559 .53138 .50496 46379 .39872 .29945 .23495 .19053 .16199 .14058 .12281 09876 .08270 .07064
2 47214 47022 44512 45656 .44502 43202 .41702 .39242 .35054 .27740 22418 .18618 .15846 .13762 .12124 .09792 .08196 .07026

2.5 38518 .38403 .38098 .37608 .36940 .36155 .35243 .33698 .30913 .25550 .21208 .17898 .15395 .13463 .11928 .09700 .08115 .06980
3 32457 32403 32184 31887 31464 .30969 .30381 29364 .27453 .23487 .19977 .17154 .14919 .13119 .11694 .09558 .080610.6897
4 24620 24588 24820 25128 .24168 .23932 .23668 23164 .22188 .19908 .17640 .15596 .13864 .12396 .11172 .09300 .07864 .06848
5 .19805 .19785 .19455 .18450 . 17080 .15575 . 14130 .12785 .11615 .10585 .08915 .07675 .06695
6 .16554 .16326 .15750 . 14868 .13842 .12792 .11778 .10836 .09990 .08562 .07452 .06522
7 1417 14077 13699 .13097 .12404 .11620 .10843 10101 .09387 .08197 .07210 .06377
8 .12448 12352 12112 11680 11176 .10600 .09976 .09400 .08848 .07800 .06928 .06200
9 .11079 .10989 .10854 10548 .10161 .09702 .09234 .08784 .08298 .07407 .06678 .05976
10 09900 .09820 .09510 .09290 .08980 .08300 .08180 .07710

http://civil.sirjantech.ac.ir/~ghanizadeh
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S, = Ao-(aB)T“’ISIf

s

= net applied pressure on the foundation
= Poisson’s ratio of soil
= average modulus of elasticity of the soil under the foundation measured from
z = 0to about 7 = 4B
B/2 for center of foundation
= B for comer of foundation
I, = shape factor (Steinbrenner, 1934)

 foundation
- settlement

M = Poisson’s ratio k
E,; = modulus of elasticity |-
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E= ;(Ao"' A;)

w
F,= — tan '4,
-

m 1+ Vm?+ 1)Vm'? + n?
n

Ay =
m(l+ V2 + '+ 1)
A ]n(m’+\/m'1+1)\/1+n'1
1 m' 4+ Vm? +n?+ 1
’

A2=+

PVmt+at+l
I, =d ﬂlfactor(Fxl948)—f(& d£)
¢ = depf 0X, = p o Mead 5
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. . e [N
GO8 o 90 O g RS
Is
L/B DJ/B p.=03 p.=04 p. =05

1 0.5 0.77 0.82 0.85
0.75 0.69 0.74 0.77
1 0.65 0.69 0.72
2 0.5 0.82 0.86 0.89
0.75 0.75 0.79 0.83
1 0.71 0.75 0.79
5 0.5 0.87 0.91 0.93
0.75 0.81 0.86 0.89
1 0.78 0.82 0.85
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0.95 - 10
0.90 -
09
00 LIB=5
2 08
1
=~ 0.70 -~
074
0.50 -
06
- =03
0.50 v=0 v
0.45 . — ‘ 05 : .
01 02 04 060810 20 01 02 04 060810 20
(@) Dy/B (b) D,/B
myr i s i I
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(c) Dy/B (d) D¢/B
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S Law g Aimuins M1 Jgito dnailne 2
2E Az
E,=—"—
Z

E,;; = soil modulus of elasticity within a depth Az
7 = H or 5B, whichever is smaller
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Se{rigid} = 0-93Se(ﬂcxible, center)
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1 B=lmandL =2m
T ‘ ; Z=5m=5B
: .z SEpAz
o Ao = 150 kN/m’ E: — 2
l Imx2m E, (RN/m?) 10,000)(2) + (8,000)(1) + (12,000)(2
l ,’ & : _ )(2) + ( 5)() ( )():107400]%“12
10,000 : @=d
=03 . : m L =2z =2
' BHl 5 s L
2 s =——=-—--=10 B 1 'B Mm%
M { 9%
! 2 2 ¥
‘ e
\ b =071
| F, = 0.641 and F, = 0.031
<—|z‘ooo—~“ 9
27
) ! L=F+—tp
2-03
0.031) = 0.716
1—0.3( )

Department of Civil Engineering, Sirjan University of Technology
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a [AR]
Jto 4ot RS
W1
S tiexible) = A0 (aB) E I,
= (150)(4 x )( =05 )(o 716)(0.71) = 0.0133m = 133mm
- 2 10400 /7 T -

S.(rigid) = (0.93)(13.3) = 12.4 mm
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o dwwlono (sl 9 vl O gugd AOlao g
& Cambo 38,8 5 s 1
&2 O 0990 Gos (3,5 b > .2
%Tse—ﬁ Got 4 457 b Sl Jgse Giulpdl 28,5 85,5 .3
% l l l l D B 39370 Got 3> o LY Cuslge 35,5 ks s 4
Compressible
soil layer
K I E=Eythe Mavyne and Poulos (1999)
ﬁxg;&llé;;r
Depth, z
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i Ao (51 99 ABL O gugd AOlro s

UJ.a.h.umo ,_5)|'A§Jlg d)lna )bs
4BL
By=y—
T
where
B = width of foundation

L = length of foundation

For circular foundations
B.=B

where B = diameter of foundation

O Sizio olSisls
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A R]

i Ao (51 39 481 O gugs AOlro
where I; = influence factor for the variation of E with depth

Iz = foundation rigidity correction factor
I. = foundation embedment correction factor

foundation rigidity correction factor can be expressed as

¥ : L,
S R r=T4 :
Compressible 4.6+10 E; E
soil layer H E=F +kz ) E,+ %k B.
£ o
v l Similarly, the embedment correction factor is
’ Rxgiélaye} R ’ LL=1- ! B
Dep‘r.h)z 3.5exp(1.22v—0.4) (51+1.6)

T EEETTTUEEE I

Department of Civil Engineering, Sirjan University of Technology

15



Advanced Soil Mechanics Lectures

© Ali Reza Ghanizadeh, Ph.D

Tudndi ) 3o (s

= Flexibility factor

. [ Y T BT AR R TR
10 100 00012 4 001 ol 1 10 100
Ky
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For a shallow foundation supported by a silty clay as shown in Figure 8.7,

Length=L=15m
Width=B=1m
Depth of foundation=D;=1m

Thickness of foundation =¢=0.23m

E,
Load per unit area = g = 190 kN/m” 2
E; =15 x 10°kN/m?
Compressible
soil layer H
= k.
The silty clay soil has the following properties: E EeEyrle
- l
H=2m
v=03 Rigi(:l 1aye‘r v
E, = 9000 kN/m?* v
Depth, z

k= 500kN/m?/m

Ol puw Sizio olSisls by Sla Kilka
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Jbo J>

B, :‘/4BL _ \/(4)(1.5)(1) _ 12488

m m

50

E 9000

B= B, ~ ooy~ >

and

H_ 2 _q4s
B. 138

for f/=13.04 and H/B, = 1.45, the value of I; ~ 0.74.
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Jo Jo

k=gt . :
seen( ) (2)
° 2
= ; + _ ! =0.787
4.6+10 pS :;g [(2)1(03-§3)T
| 9000+ (T) (500) :
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Jbo J>

1

B
3.5exp(1.22v—0.4) (5' + 1.6)
f

1
=0.907

_ (190)(1.38)(0.74)(0.787)(0.907)

3.5exp[(1.22)(0.3)— 0.4] (? + 1.5)

S, — qB. I (1-2?)

E,

So, with g = 190kN/m’, it follows that

(1—0.3%) =0.014m =~ 14mm

O Sizio olSisls
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