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INTRODUCTION 

A request to investigate slope stability problems in 
a railway cutting at Blackwood was received in a letter dated 
6th May, 1965, fro* Mr, R. J. Bridgland, Chief Engineer, South 
Australian Railways, following discussions with Mr. Peed, Design 
Engineer. 

The cutting is located 11 Miles frost Adelaide on the 
main line to Melbourne, between the level crossings at Brighton 
Parade and Corosttndel 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 outting has 
been observed during the winters of I965 and 1966. Geological 
logging of the cutting hae been oarried out on scales of 
lin. * 20ft, and lin. - 4oft., 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. 



LUXLMiE OF liEGIl/KAL Or-ULOOf 

Xhe f oology of the region. is outlincu on. the !,churi.̂a 
l~niila Geological sheet (published * hlackvooa i«s situated 
in the rt.otmt Lofty Kangea, on the uplifted .Uden Fault block, 

ĵ asement rooks are of i rotorozoic (gfcurtian) a; e and 
consist of calcareous slates with occasional siliceous limestones 
and thin quartssites. tertiary freshwater gravels »nu sandstones, 
lateritised in part, occur as remnants on the dissected high. level 
erosion surface of the basement rucks, 

geology 

Che geological sequence is fairly constant for ytost of 
the length of the cutting, ^n idealised geological section is 

Description 
Top soil. Whitish brown, to gray sand over-
lies brownish grey tnafctl«d clay and, sandy 
clay, 

Laterite. 'Essentially fine to raetitiun t:rain-
eti sand., very strongly cemented, Joorsu 
polyhedral structure with units up to jin, 
size, not readily separable. Loss well 
cemented towards hasa. 

Sand, ivhitish, fine to medium crainoa, 
poorly graded, containing up to 13 per-
cent ailt and clay fines. Very dense, 
but non-cemented and friable when, ary. 
(hand augering extremely difficult). Low 
permeability, readily softened am. eroded 

sunmiarisod below J« 

Depth 
(ft.) Age 

O - J J'I©cent 

I3 Tertiary 

13 - 22 
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22 - 31 Tertiary 

31 - *2 Prot«r»Mlc 

fey aurface « » t m . 
Clay. EuMtlilly clay, (rtdUf ia part a 
to sandy clay and clayey eand. l«bj«ot 
to tiptMlM and cantraction on vat ting 
and drying, with cams*quant development 
of era oka, aftan iafilltd with Mad, Ser-
•ral vatar seepages observed froa thla 
herison during win tar neaths. 

Bedrock. Slata, calcareous, laainatad, vith 
a wall d«vtlop«d cleavage dipping ataaply 
nerth-eaat, interbedAed with felapathle 
q.uartslte. 

STABILITY CHARACTERISTICS 

The badrook la atabla, and tha tapaall la af na e»n««q»> 
•no* in tha stability problaa. It la evident that initially fail-
ura has ooourred in tha a and and clay ha risen a, ra suiting in event-
ual fallnra af tha overlying latarita. 

Tha factera considered ta ba af Major tape r tan ce in tha 
individual fallura af each harisen ara listed belowt-

Latarita removal ef lateral supportt resulting 
in the formation of near-Tart ical Joints or era oka uore or less 
parallel to the length ef the outting* 

.... water pressures in pores and Joints 

.... renewal of basal support by failure of 
the underlying sand. 

Sandi .... rasoval ef latoral support 
.... water pressures in pores and Joints 
.... softening and erosion on expeeed surfaces 

and along and near Joints by surface run-off waters. 
Clayst .... seasonal shrinking and swelling, naklng 

the Jointed jsaas laaa oenpaot near the ground surface 
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.... lower shearing resistance during winter 
due to increase in noisture content 

.... water pressures in joints 

... • removal of lateral support 
Bedrockt ••.• stable 

DISCUSSION 

It ia conaidered that failure of the cutting will contin-
ue slowly until stable slope angles (probably 35° to *K)°) are 
attained, unless some form of remedial action is taken. During 
discussions at the site with Mr, Reed, several poeslble methods 
of treatment were conaidered and are summarised on Fig, 1, A 
summary of geological conditions in the cutting shewing the sec-
tions which require treatment is given on Fig, 2. 

Failure of the Blackwood cutting haa occurred neatly 
during winter, and it aeena certain that the aeaaonal increase 
in moisture content in the materials is an important contributing 
factor. For long term stability, the proviaion of adequate drain-
age is oonaidered neceaaary. Subsurface drainage of the geological 
materials, and of any backfill material uaed, may be determined 
by the form of treatment. However, impovement of the existing 
surface drainage, by interception and diversion of aurface run-off 
in lined catch drains, should be carried out as part of any typo 
of treatment decided upon. 

J.A.C, Painter 
Geologist 

JACPiSUAi ENGINEERING GEOLOGY SECTION 
AGKtDUl 
12/8/1966. 





O) (2) (3) 
CHAI NAGE (Ft.) From. 1 To. DISTANCE Ft. NOTES ON GEOLOGY SUGGESTED 

TREATMENTS PRIORITY 

NORTH S/DE 

o 200 200 low cutting f)eigf?t, entirety in c/ay or topso/i No signs of siope movement - apparentiy stable ang/ps None (s) c 
200 3 5 O ISO Cutting mainly in day; bedrock exposed at base /n ports. Several small landslide scars. 4 5 A 
JSO 725 375 C/ay and sand horizons relatively thick, both showing signs of recent failure, Laterite undercut; with stress - relief joints. /, 2, 3. A 
72 5 800 75 BRIDGE None — 

&oo 875 75 As for Cha mage 350 to 725 f, 2.3 A 

875 92 5 50 Bedrock high above base of cutting. Cfay and sand horizons wed cemented. f, 2,3 B 
925 985 60 Cloy and sand horizons relatively thick, both showing signs of recent failure latent e undercut, w/th stress ~ relief joints. /. 2.3- A 
365 1030 45 Bedrock high above base of cutting, sand and clay horizons relatively thin, few signs of recent taiiure in sands. 4, 5 B 

1030 12 6 O 230 Bedrock high above base of cutting. Sand, day and laterite wedging out. No signs ot slope instability. None (5) C 

SOUTH S/DE 
0 300 300 Low cutting height, mainly in cloy or topsoii. Several erosion gullies. No sign of slope instability. None (5) C 

300 355 55 Full height ot cutting m partly cemented day. Several erosion gullies. 4, 5 B 
355 730 375 Ciay and sand horizons relatively thick, both showing signs of recent failure, taterite undercut, with stress-relief joints. f 1,3 A 
730 7SO SO BRIDGE None — 

780 930 50 day and sand horizons relatively thick, but generoi/y well cemented /. 2.3 ' B 
830 965 135 As for Chamage 355 to 730 f 2. 3. "A 
965 1260 295 Bedrock high above base of cutting. Sand, day and fate rite wedging out. No signs of slope instability. None (5) C 

NOTES. 
/ Chamages are shown on Dwg A/o. / 66-/0 
2. Possible types of treatment as discussed on site with officers of Paifways 

Deportment, shown diagrumaticafiy on Dwg No t 66-/0. 
3, Priorities defined as follow •. 

A . Recent failure obvious, continued failure certain unless treated 
B. Treatment definite/)/ required for iong term stobi/ity. 
C. May be ieft without any form of treatment. 
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