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Rajlway Reserve, Hundred Adelaide
Client: South Australian Railways

INTRODUCTION

A Tequest to investigate slope stability problems in
a railway cutting at Blackwood was received in a letter dated
6th May, 1965, from Mr, R, J. Bridgland, Chief Engineer, South
Australian Railways, following discussions with Mr, Peed, Design
Engineer, |
The cutting is located 11l miles from Adelaide on the
main line to Melbourne, between the level eroasings at Brighton
Parade and Coromandel Valley Road (Fig. 1), Recurrent failure of
the cutting, mainly during winter, has resulted in minor land-

slides of up to 30 cub, yards,

SCOPE OF THE INVESTIGATION

The behaviour of the materials forming the cutting has
been observed during the winters of 1965 and 1966, Geeclogical
logging of the cutting has been carried out on scales of
lin, = 20ft, and lin, = 40ft,, and detailed sections have been
made on a scale of 1 in, = 10ft, (Fig, 1). Two backhoe trenches
were dug at the top of the cutting and four were dug by hand
methods on the cutting sides, Several hand auger holes were

drilled,



GUTLINE OF LUGIONAL GIULGGY

Phe guulogy of the regloo is outlincu on the !chunga
l=pile Geolugical sheet (published 1954), Dlackwoou is situated
in the sount Lofty Kanges, on the uplifted Lden Fault bLlock,

sagement rocks ave of i’roterozoic (Sturtian) ape anu
consist of calcareous slates with oceasional silicoous linestones
und thin quartzites. Toertiary freshwater gravoels anu sandstonos,
lateritised in part, occur ds remnants on the dissectod higlh level

erosion surface of the basement rucks,

DETALLED GUOLUGY

The geological seguence is fairly constant for must of
tlie length of the cutting, an lcgealised geovlogical section is

summarlised Loelowie

ngﬁ?) Age Uescription

0= 3 flecent Topsoil, VWhitish brown to prey sand over-
lics Lrownish groy mottled clay and sandy
clay,

3 - 13 Tertiary laterite, 7ssentially fine to meuiwn grain-
¢d sand, very strongly cemented, .Joarse
polyhoedral structure with undts up to in,
size, not ruadily separable, Loss well
camented towards hase,

13 = 22 it Sand, whitish, fine to medium praincd,

poorly graded, containing up to 13 per-
cont silt and clay fines, Very ensi,
but nonecemented and friable when ary,
(tland augering extremely GUfficult), Low

permeability, readily softepned anu eroded



by surface watsers,

22 - 31 Tertiary Clays, Essentially clay, gradimg im parts
to -andy clay amnd clayey samd, Subject
teo expansion and ocentractien omn wvetting
and drying, with cemsequent development
of cracks, eften infilled with samnd, Sev-
eral vagter seepages observed from this
herisen during winter menths,

31 = b2 Proteressic Bedreck, Slate, caloarsous, lamimated, with
a well developed cleavage dipping steeply
north-sast, interbedded with felapathis

quartsite,
STABILITY CHARACTERISTICS

The bedreock is stable, and the tepseil is of ne censeqw-
ence im the stability problem. It is evident that imitially fail-
ure has oocuri«l in the sand and cl.ti herisoms, resulting in eveat-
ual failure of the overlyimg laterite,

The facters comsidered te be of majer impertamce in the
individeal failure of each herisen are listed belews-

laterite: .... remeval of luteral swpport, resulting
in the formatien of near-vertical jeiamts er cracks more or less
parallel te the length of the cutting. |

cees Water pressures in pores and jeiats
eess Temeval of basal support by faumA of
the underlying sand, |

Sand: ..._.} removal of la-toul.-upport

eses WAter pressures in pores and jeints
esse Softening u}d ereaion en expesed surfaces

and aleng and near joints by surface run-eff waters,

GSlays: sese Sotgsonal shrimking and swellimg, meking
the jeinted mass less compact near the ground surface
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eese lower shearing resistance during winter

due to increase in moisture content
eeee Water pressures in joints

esee raemoval of lateral support

Bedreck: sess stable

DISCUSSION

It is considered that failure of the cutting will centin-
ue slowly until stable slope angles (problbly 352 to koo) are
attained, unless some form of remedial action is taken, During
discussions at the site with Mr, Reed, several possible methods
of treatment were considered and are summarised on Fig, l. A
summary of geological conditions in the cutting shewing the sec-
tions which require treatment is given on Fig, 2,

Fajlure of the Blackwood cutting has occurred mostly
during winter, and it seems certain that the seasonal imcrease
in moeisture content in the materials is an important contributing
factor. For long term stability, the provision of adequate drain-
age is considered necessary, Subsurface drainage of the geological
materials, and of any backfill material used, may be determined

by the form of treatment, However, impovement of the existing
surface drainage, by interception and diversion of surface run-off

in lined catch drains, should be carried out as part of any type

M‘:—'

J.A.C, Painter

of treatment decided upon,
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