Stability Number

A variety of charted solutions exist for the simple
geometry considered above.

For the undrained (total stress) analysis of slopes
charts produced by Taylor are often used.

The charts are based on the analysis of circular
failure surfaces, and assume that soil strength is
given by a Mohr-Coulomb analysis

Tension cracks are not considered
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Case 2 (B) | stability number
represented in chart

Typical cross section showing various cases :
yp 9 by full lines

considered in Zone B

Case 1: The most dangerous of the circles passing
through the toe, represented by full lines in chart.

appreciably different from Case 2

Case 2: Critical circle passing below the toe, represented ,N
by long dashed lines in chart. Where long dashed lines
do not appear, the critical circle passes through the toe I

Case 3: Surface of ledge or a strong stratum at the
elevation of the toe (D= 1), represented by short
dashed lines in chart

For ¢ =0and 1<D<w
see companion Fig.
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Taylor’'s Chart

Example -1

c, = 20 kN/m?
by = 10°
H=7 Youk = 15 KN/m3
, FS.=15

Since the factor of safety is given, then the problem indicates a design of a new slope

Solution: (I)moblllzed q)developed

) =6.7° 0.35 T \ \im

DH=H , D=: 1 I Typ I _ction
Zone A Crmcal
030 J  Camel DH(Case?) - DH (Case 2) I circle passes ]
C 2 Case 3 * through toe and
(B) | stability number
. S cases . represented in chart
S N j— O 1 j— _— consldered i Zone B | by full lines
. Case 1: The most dangerous of !he clrcles passlng .
through the toe, represented by ful rt. 4]
X . 025 [ Where fuII lines do not appear, lms case |5 nol 2 '(
appreciably different from Case 2 <

design g
Case 2: Critical circle passing below the toe, represented ':3

by Iong dashed lines in charl Where long dashed lines
not appear, the critical circle passes through the toe I

20/1.5
e 15% 0.1
X .

tan 10°

Use the chart with i = 30°, and ¢, = tan? (

Case 3: Surface of ledge or a strong stratum at the
0 20 elevation of the toe (D= 1), represented by short 2
. [~ dashed lines in chart y

= 8.88'm

For ¢ =0and 1<D<w
see companion Fig.
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Taylor’'s Chart

Example - 2

c, = 20 kN/m?
b, = 10°
Your = 15 KN/m3

F.S.

= 2777

Since the factor of safety is not given, then the problem indicates an existing slope which we need

to analyze it for its stability.

Solution:

Trial # 1
1- Assume FS¢ =1

2- Use the chart with i = 30°, and~¢,,.,, = tan (%OO) =10°

0.25 -
3- Go to the chart and find SN for ¢, = 10° T
Cmob % 020
SN=0.075=—"— E
15x 7 2
£ 0.15
4- Crop = 15X 7x0.075 = 7.87 KN/m? &
0.10
SN =0.075

5- FSc = c¢c/c, .,.=20/7.87=2.5

mob —

Therefore the Assumed FS¢$ # the calculated FS,
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d)mobilized = (I)developed

77 |
DH:H,D:1>

Casel  DH (Case2)

Case 3: Surface strong stratum at the
elevation of the toe (D= 1), represented by short
[~ dashed lines in chart

For ¢ =0and 1<D<w
see companion Fig.
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This means the assumed factor of safety was not the right one.
to assume another FS¢ and solve the problem again for FS..

Trial # 2

1- Assume FS¢ =1.

2- Use the chart with i = 30°, an

3- Go to the chart and find SN for ¢, = 6.

SN=01= —

4-cC

mob —

5- FSc = c¢/c

mob

15x 7
= 15x 7 x0.10 = 10.5 kN/m?

mob —

5= tant (tan510°) 6.7°

=20/10.5=1.9

Therefore the Assumed FS¢$ # the calculated FS,

This means the assumed factor of safety was
not the right one. So we need

2]
Z
1

to assume another FS¢ and solve the problem

again for FS..

o Stability Number c /yHF

H

0.35

0.30

0.25

0.20

0.15

0.10

0.05

So we need

B
I
®

DH=H , D= 1 | Typ ical cross sectio
and failur eﬂrCI
Casel DH (Case 2) | o el
Typical I

trough o6 and
| lbl(y umb
. resent ledlnchﬂn
ection showing va 'byflll

of the circles pa
o
t appear, this case is not ,<(

C’ g
passing below the toe, repre: t ’r\o‘
lashed in chart. Where long ashdl .
tppe r, the t al cl Ipasse s throt ghthl |
Casezsf of ledge ol ong stratum at the
elevatio flh((Dl)p ented by short
dashed Ilnes in chart

0 10 20 30 40 50 60 70 80 90

Slope Angle i (degrees)



Trial # 3
1- Assume FS¢ =1.8

2- Use the chart with i = 30°, and “$,,,, = tan (%00) = 5.50

3- Go to the chart and find SN for ¢, = 5.5°

SN = 0.11 = —mob__
15 7

4-Cop = 15X 7 x0.11 = 11.55 KN/m?

mob —

5- FSc = c/c,,,,=20/11.55=1.73

mob —

Therefore the Assumed FS¢ # the calculated FS,

This means the assumed factor of safety was

not the right one. So we need

to assume another FS¢ and solve the problem

again for FS..
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For ¢ =0and 1<D<w
see companion Fig.
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Since we complied three different trials, we are ready to find the right
factor of safety by using the 45° line method

Assumed FS¢ Calculated FS,

1.0 2.5

1.5 1.9

1.8 1.73
3

So the correct FS is 1.75 25 o
? <
1.75 F A

15

0.5

0 05 1 15 2 25
1.75



Taylor’s Chart - example

Zones are marked on the chart indicating whether the
failure mode will be shallow or deep-seated.

If a deep-seated failure is indicated the soil layer
must be sufficiently deep to enable this mechanism to
OCcCur.

There Is a second chart due to Taylor which can be
used when the depth of soil below the base of the
slope is limited

This chart is only valid for ¢ =0
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Taylor’s Chart - example with finite depth

cy = 20 kN/m”
gu = 0 .
Ybulk = 15 kN/m

Calculate the Depth Factor D



Taylor’'s Chart - example with finite depth

Cy = 20 kN/m’
gu = 0
Ybulk = 15 kN/m3

Calculate the Depth Factor D
DH=10m



Taylor’'s Chart - example with finite depth

cy = 20 kN/m’
du = 0
Ybulk = 15 kN/m3

Calculate the Depth Factor D
DH=10m, H=8m
D=1.25
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Taylor’'s Chart - example with finite depth

cy = 20 kN/m”®
gu = 0
vouk = 15 kKN/m’

D=1.25

Cyoy = 0.165 x 15 X 8 = 19.8 kN/m? FS=1.01



