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Construction work on one of the world's landslide 
stabilisation 

work has 
of surface 
million cubic metres of earth works. The stabHisation 

BACKGROUND 

The landslide stabilisation work described has 
power station. Review 

O>"""UH'.J in information 
ofSH8 in the CromweH gorge, 

1. Design Manager, Clyde Power Project, 
Works Consultancy Services Ltd, WELLINGTON 
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MIPENZ1 

led to the identification of r-",on,",.'"" rrrrm""u.,,>"'" conditions. 
These conditions were 

unfavourable for Intensive 
followed and identified other similar areas. 

while 

years ago and are either 
dormant or translational rock and chaotic debris 
slides. The landslides show no evidence of scale 
movement. 
cubic metres. 

range in size from 3 million to over 1 billion 

At the time of dam site selection in the 1970's the 
presence of the Cromwell was ,."r'"o·"",,,,, 

Stabilisation works were recommended for the CromweH and 
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elements of were '~~'~6'uc,v~ 
and accommodated in the reassessment of the 
reservoir slopes by: 

HAZARD 
AND RISK ASSESSMENT 

landslides is often such that observational data 
in a number of ways. 

uU,1'."""""""" are necessary at many stages in the 
assessment of hazard and risk. 

were 

Power Proje-ct 

N 

1 
km 

_ Landslide Area DAM 

the detailed observations to 
of the 

2. location 

and ENGINEERING WORKS 

solutions 

1<U1IU".UU'IO .. ,. h-'-'-- with the effect of reservoir 
inundation on their so that the level of hazard and risk 
could be determined. It was found that the level of hazard and 
risk associated with the slides was such that """.v,"'"" 
measures were Y'prml1rpri to reduce risk to an aCI~e~)tall:>le 
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~""''''''t'>V measures are as the most 
effective and economical stabilisation measure for 
rock slides. The stabilisation programme in mid 
1990 was based on tunnel dual objectives of 

definitive information on the landslides and 
stabilisation by The tunnels 
J'.""nvi"-''-'''' observations on the nature of the landslides. 
Groundwater draw down due to tunnel excavation also 

valuable information for the of 
drainhole 

actioned. Extensive use was 
databases to manage technical information. 

In addition to measures, the stabilisation 
works have also included the construction of toe buttresses 
in several situations. In the case of the Creek 
the combination of a 

combined with a 
to limit seepage. 

was a(1(>Dt~~(1 
cutoff and zoned earthfill blanket 
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CROSS SECTION A - 13 ( JACKSON CREEl, SLIDE) 

3. Stabilisation by gravity drainage and works at Jackson Creek Slide 

Stabilisation works carried out to date have halted movement 
at the Jackson Number Five Creek and Nine Mile 
Creek landslides. 

reimbursable 
could be made for maximum overall time and cost 
benefits. In later stages, when the work was more 
defined, target cost contracts were negotiated. 

INSTRUMENT A nON AND MONITORING 

Central to the stabilisation and future 
management of the landslides are the network of instruments 
which have been developed for landslide 

pressures and flows. 
3500 being monitored on the 

dam and the reservoir landslides during lake 

The network includes instruments installed in on 
the ground surface and in tunnels. A range of methods is used 
for collecting data, manual recording, logging 
electronic datalogger and transmission 

Instrument readings are recorded in a computer database 
which has for alarm if the actual results are 

readings can be tracked and maintained. 
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LAKE FILLING 

Lake be a closely monitored and "a"aJ;<,vuQf'T'''''"U 

the response of the Clyde dam and 
landslides to inundation and the associated and 

It is expected to start in 1992. 

The lake will be filled in a number of stages extending over a 
1-2 year A degree of control is available at each 
stage from the low level sluices and in the dam. 
tlex:trlcllty generation will be available from the first stage 
onwards. 

the behaviour of the dam and reservoir 
shoreline will be monitored both instruments and 
visual Results will be assessed by experienced 
staff and reported, ""', ''''''H 

will be used to confirm the geological and 
ge()Ilyar()I01~lC:lU models of the landslides. These will form the 
basis of the future strategy for each landslide. 

and evaluation oflandslide 
pel:101rm:anc:e of the engineering works will 

the life of the reservoir. 

PROJECT ORGANISA nON 

The " .... ,..,.u"" •• v .. 
large, well 
project deadlines and objectives. The team was assembled 
the of NZ and members of 
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'--V";>~"l<1l"" J Services 

su beons ultants. 

The work has been by both specialist 
subconsultants and an International Review PaneL In their 
seventh dated 1992 the International Review 
Panel stated u • •• that the geological and engineering work 
has been well done and equals or exceeds current international 
practice" . 

The team look forward to the final stage of the Clyde 
Power Project - lake and geller'ltiC)I1 

was 
on progress at that 

dam reservoir: 

The reservoir has been filled to El 177 m, 17 metres below 
normal level and 39 metres above the former river 
level. started on 22 and was to El 
177m on 14 

All the lower level slides in the Cromwell gorge have been 
degrees. No shear movements have been 

landslides. There has been minor 
surface in some of the road fills and landslide 
buttresses due to differential settlement toe 
inundation. 

The instrument network has been further 
there are 5200 instrumented locations. 

database and data facilities have n""·t~,,,·rn.'rI 

extremely well and have enabled the design team to 
and results. 

It is evaluation of the dam and 
landslides will be to allow the lake level to be 
raised to El 185 m in August. 

GiUon 17 June 1992 
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