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Appendix J

Example 5: Type 3 Embankment {Slip Repair}

¥ = 20KkN/m?

T ATTAC T AN T ANTRACTX
tcompetert foundation!

A slip has occurred in a stiff clay embankment
and the geometry of the stip is weli approximated
by the following two-part wedge {see D.agram 5}

X = 1m
Y = 3 8m
8, = 35°

1. By t+ai and error, tis quickly found that values of
¢". ¢’ which would provide a factor of safety of unity
0" the apove geometry are {assuming r, = Q):

20°

¥
c 1-BkN/ir?

ik

.

2. =>4 =tan™ (tan20°}' = 18-3°
T

<3 =0 {conservative)}

3. HRepair of the slope is to be carried out by excavation,
followed by replacement of the slipped material
reinforced with layers of geotextile (@ = Q- 8)
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. 21kN/m,  say
1, 11
f, - 1-1 } say
f 11

P. = 15:8kN/m
N =7715-8 =49, say b,
z, =W%HNN
= 1-57m
=>L, = P

" 2ao,tan b,

= 15:8
2x0-8x(20x 1'57) x tan 18' 3

= 1-Om

6. Layerdepths:

DWWl -
N OB W
SCwhb—=o

Note:  The repair could also have been attempted by using
a soil naiting/reinforced soil hybrid design.

Diagram 5:  (Slip repair}

Fram backanalysis: \ —1—
” = 200 T 7m
el

¢ = 1-BkN/m? =35°
3-8m .

f‘——?'!m ——

Preliminary reinforcement iayout with geotextile:

D
1-1.c¢,, =0
Q
Q

a =08 < ~.
AN ~.
\ — N N
fe—— |, = 14.0m ——I

nz February 1994
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Al Morpeth Bypass - Slope Failure Remediation
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Al Morpeth Bypass - Slope Failure Remediation
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(a} Paraliel flow, no siope seepage

Dipping strata
or drawdown

ruzy—;'— cos‘ﬁfor—;— >0Bor{H-hi<3m

{b) Horizontal fiow, full slope
seepage

Or artesia

r,=-’;—*for-:— > 0.8 of (H—h) < 3m

{c) Parabolic top fiow line

seepage

: Homogeneous :

ru=-}';'-"—ccsﬂfor-£- >08oriH-h)<3m

Ref: Mitchell (1983)
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Al Morpeth Bypass - Slope Failure Remediation
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C02/023 Apr 2002 Figure 3
Al Morpeth Bypass - Slope Failure Remediation
Point %
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C02/023 Apr 2002 Figure 4
Al Morpeth Bypass - Slope Failure Remediation
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a) Flow net

b) r, approach

{r.=0.3)
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Figure 5

Al Morpeth Bypass - Slope Failure Remediation

< 02

Two Part Wedge Design - Dimensions - TT3

Distance
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9. /2
130
c. O
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le. 6527/
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Al Morpeth Bypass
Slope Failure Remediation

Two Part Wedge Analysis

Slope Section TT3 - Whole Slope

Slope Geometry

H 11.75

W 9.75

X 13.00

Y 2.00

z 13.50

Slope  26.2648
Angletl  35.8377
Angle t2 8.7462

Computed Dimensions

S xQ -0 QT O

5.3349
4.4151
1.9420
3.3168
13.3359 m
16.6527
2.6889 m
13.1529 m

Soil Properties

Unit wt
Peak g'
Design &'
Design c'
Cu

Surcharge
Inclination of nails

Appendix A

20.00 kN/m3
32.00 deg
22.00 deg

0.00

kPa

100 kPa

5
20

Computed Forces

W1
w2
ul
u2
K1
K2

Q1

T1

Sliding factor

T2

T total
Inclination factor

Total Force
to be provided
by soil nails

739.5
574.0
182.4
116.1
0.0
0.0
13.4

255.8
1.0
-90.5
165.4
1.17

kPa
deg

KN
KN
KN
KN
KN
KN
KN

KN

KN
KN

193 kN/m run




b} Soil nail pull-out




Nail Geometry

Grouted Diameter 100 mm in clays
Length 7.0 m
Spacing 20m
Bar diameter 32 mm
Bar Capacity 230 kN
Soil Nail Capacities Based on Peak Effective Stress Parameters
Row Lf Average Face Pull Le Average Anchor Pull
Depth  Out Force Depth  Out Force
m m m m kN
1 2.112 0.787 5 4.888 1.984 29
2 2.668 1.064 8 4.332 3.305 41
3 3.225 1.288 13 3.775 4.108 47
4 3.781 1.512 17 3.219 4.332 42
5 4.337 1.736 23 2.663 4.556 37
6 4.893 1.961 29 2.107 4.781 31
7 5.450 2.185 37 1.550 5.005 24
8 3.373 1.456 16 3.627 4.501 54
9 1.662 0.760 4 5.338 4.006 67
10 0.331 0.143 0 6.669 3.388 74
Average Ks 1.20 Total Force
provided by | 223 kN/mrun |
soil nails

Soil Nail Capacities Based on Undrained Shear Strength

Row Lf Shaft Face Pull Le Shaft  Anchor Pull

Friction Out Force Friction  Out Force
m kPa m kPa kN
1 2.112 50 33 4.888 50 77
2 2.668 50 42 4,332 50 68
3 3.225 50 51 3.775 50 59
4 3.781 50 59 3.219 50 51
5 4.337 50 68 2.663 50 42
6 4.893 50 77 2.107 50 33
7 5.45 50 86 1.55 50 24
8 3.373 50 53 3.627 50 57
9 1.662 50 26 5.338 50 84
10 0.331 50 5 6.669 50 105

Design Cu 100 kPa Total Force
Adhesion factor 0.5 provided by | 300 KN/m run |

soil nails
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Al Morpeth Bypass - Slope Failure Remediation
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Stiff sandy
clay with silt
bands and
gravel

Dense
gravelly
sand

Dense
sandy
silt

mOD

7m long soil Nails installed at 2m horizontal centres
in ten rows at 2.482m horizontal spacing.

Slope protection and support provided by MacMat-R
three dimensional geomat and steel mesh composite
material pinned to the slope by the soil nails.

= Slope drains at 10m centres to be a minimum
. of 1.5m deep with a 150mm slotted pipe bedded
== in clean Type B filter material contained in suitable
o~ _—C geotextile filter membrane. Alternate drains half
height only.

Verge A1l Northbound
Carriageway

Soil nails drilled at 20° to horizontal except for
lower three rows. Rows 1 and 2 to be drilled at
30° and row 3 at 25° to the horizontal.

Typical Cross Section - TT3
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Al Morpeth Bypass - Slope Failure Remediation

Soil nails installed at 2m horizontal centres on
a grid line with a horizontal radius of 1,651.76m.
Nine/ten parallel rows at 2.482m horizontal
spacing. All nails 7m long.

All slope drains to be a minimum of 1.5m deep
with a 150mm slotted pipe bedded in clean Type
B filter material contained in suitable geotextile
filter membrane. Drains assumed 0.5m wide.
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