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SAICE GEOTECHNICAL DIVISION 

Minutes of the Annual General Meeting held at Kelvin House, 
Johannesburg, on Tuesday I5th November 1983 at 18h00. 

I. ATTENDANCE 

Mr GA Jones (Chairman of the Division} plus 29 members and 
one visitor, 

Apologies 

Mr D R East. 

2. MINUTES OF THE 1982 ANNUAL GENERAL MEETING 

The Minutes were read by the Hon. Secretary and were 
accepted as an accurate record of the proceedings, 

3. MATTERS ARISING FROM THE MINUTES 

Dr F Wagener asked whether there had been any progress in 
the discussions on fees for geotechnical consulting 
services. The Chairman replied that the matter was still 
under negotiation and being discussed. A sub committee of 
the Divisional committee was dealing with the matter. 

4. TREASURER'S REPORT 

Mr J A Wates presented a summarised Treasurer's Report. He 
noted that the total assets of the Division at present were 
approximately R21 750, of which RIO 000 was in the fixed 
deposit No. l account, R2 000 fixed deposit No. 2 account 
(J E Jennings award), R5 000 was deposited in the SAICE 
special purposes reserve fund, R 4 200 was in a special 
savings account and R550 in the current account, 

The Division had sponsored several overseas lecturers 
during the past year and would make a deficit of 
approximately R2 000 for the year before including the 
profits from conferences and courses which would still be 
brought to account, Ground Profile had broken even with 
expenses and income both close to R2 900. Te accounts 
would be concluded to the end of November and a summary of 
the financial statement as at that date would be published 
in Ground Profile in due course. 

5. CHAIRMAN'S REPORT 

Mr Jones presented the annual report of the Geotechnical 
Division for the 1983 year, The full report would be 
published in Ground Profile. He highlighted the following 
aspects: 
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Activities for the year 

There had been a full programme of conferences and courses, 
several of which had overseas speakers, The courses 
included: "Geotechnics and the Environment" in February, 
"Probability in Geotechnics" in June, "Grouting" in July, 
and the "Engineering Geology of the Karoo Sequence" at the 
end of July together with the AEG, The Division had also 
assisted the Witwatersrand Branch with their annual courses 
presenting several courses on geotechnical aspects. 
Furthermore, the Division had presented several courses at 
the Institution's Quinquennial Convention in Cape Town. 

he committee 

Mr Jones thanked the outgoing members of the 1983 committee 
and announced the names of those elected to the committee 
of 1984, He called for graduates interested in serving on 
the committee to come forward. He also congratulated the 
editors of Ground Profile, J A Wates and T R Giddings, and 
called for contributions from the membership to Ground 
Profile. 

The J E Jennings award 

Mr Jones reminded those present that nominations for the 
Jennings award for 1983 are due by 3lst January 1984, 

Conferences 

The 8th Regional Conference for Africa of the International 
Society of Soil Mechanics and Foundation Engineering would 
be held in Harare from June 4th to 7th 1984. No problems 
were expected with attendance from South Africa. 
Attendants to all ISSMFE conferences go as individuals and 
not as official representatives of any national 
delegation. Papers are being processed at present. The 
I1th International Conference on Soil Mechanics and 
Foundation Engineering is to be held in San Francisco in 
1985. Paper summaries must be received by the Committee by 
29th February 1984 and complete papers by 3lst May. 

6. GENERAL 

Mr C Stevenson enquired. about the procedures of 
acknowledging membership of the Division. His application 
for graduate membership will be investigated. 

Mr K Schwartz proposed a vote of thanks to GA Jones, 
Chairman, and R J Scheurenberg, Secretary, for the past 
year, 

Formal proceedings of the AGM were concluded at 18h25, 
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7. ADDRESS BY PROF. E A NOWATSKI ON "THE ROLE OF MECHANISMS IN 
SOIL MECHANICS. 

Prof. Nowatski was introduced by Mr B P Wrench. He showed 
a number of slides to illustrate geotechnical projects with 
which he has been involved and where mechanisms play a 
part. He started by discussing the design of the lunar 
landing platform for the first Apollo landing on the moon. 
He then gave several examples of damage caused in the 
neighbourhood of swimming pools in Arizona due to 
collapsing or expansive soils. Finally he gave two 
examples of damage to houses in the Johannesburg area where 
active expansive clays could be present. 
Mr R J Scheurenberg proposed a vote of thanks to 
Prof. Nowatski. 

The meeting finished at 1930. 

NOTICES 

INTERNATIONAL CONFERENCE ON GEOMEMBRANES 
Denver, Colorado, USA. 20-24 June 1984. 
International Conference on Geomembranes 
!FA! 
345 Ceder Street, Suite 450 
St. Paul, Minnesota 55101 USA 

INTERNATIONAL CONFERENCE IN SITU SOIL AND ROCK REINFORCEMENT 
Paris. 9-11 October 1984, 
Conference "In situ Soils and Rocks Reinforcement" 
ENPC/DFCAI 
52 Rue 11adame 
75006 Paris 
FRANCE 

NOMINATIONS FOR AWARD FOR MOST OUTSTANDING CIVIL 
ENGINEERING ACHIEVEMENT FOR 1983 
Nominations are invited for the above award. Your nomination 
should be forwarded to the SAICE before 31 March, 1984. Each 
nomination rust be comprehensively motivated and include: 
a) a signed statement from the owner that the material may be 

used without restriction for publication, 
b) a 500 word Press Release in English and Afrikaans, 
c) photos suitable for publication, 
FORWARD TO: Secretary, SAICE 

P.0. Box 61019, MARSHALLTOWN, 2107. 
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FINANCIAL STATEMENTS FOR THE DIVISION 
T.T2.82 to 30.TT.83 

INCOME AND EXPENDITURE 
GeneraT Administration Funds 

INCOME 

Received from SAICE 
general funds 824-03 
Interest received 57-65 
Advertising in Ground 
Profile 2 935-00 
Sale of Publications 12-00 

3 828-68 

EXPENDITURE 

Travelling expenses 
Stationary & Printing 
Bank charges 
Printing Ground Profile 
Surplus for period 

280-00 
487-71 

13-65 
2 974-64 

72-68 

3 828-68 

INCOME 

Special Purpose Funds 

EXPENDITURE 

Interest received on 
investments 2 528-50 
Courses & Conferences 4 886-78 

7 415-28 

Courses & Conferences 
Visiting Lecturer 
Surplus for period 

1 432-50 
2 334-95 
3 647-83 

7 415-28 

BALANCE SHEET AS AT 30/11/83 

Assets 
Cash (current) 
Cash (savings) 
Fixed deposits 
Special Purposes 
Reserve Fund 

3 695-48 
6 790-60 

12 000-00 

5 000-00 

27 486-08 

Liabilities 

Reserves 27 486-08 

27 486-08 



WHEN IT COMES TO 
ENVIRONMENTAL PROTECTION, 

GUNDLETECHNOLOGY 
COVERS THE U.S.A. 

Anti! Gibson 0281/6 

legislators and 
industrialists in our own 
country. 

We are dedicated to the 
protection of South Africa's 
future health. So if you have a 
problem with waste disposal 
or think you might be required 
to change your waste contain­ 
ment methods under new 
regulations. call us now. 

Our technology covers and 
protects the USA -- let us share 
this experience with you here 
in South Africa. 

Phone Chris Young at 
(O11) 974-5271. or write to 
us at P.0. Box 633, 
lsando, 1600. 

fusion 
welding 
process. is 
recognised as being the safest 
way to contain industrial and 
municipal waste materials by 
environmental protection 
authorities all over the world. 

Now South Africa's environ­ 
ment conservation act also 
requires development of 
guidelines for controlling 
hazardous waste disposal. 
But thanks to the invaluable 
practical experience Gundle 
has gained overseas with its 
South African technology, we 
don't have to go back to the 
drawing board. This same 
experience can now benefit 

Gundle 
LINING SYSTEMS (PTY) LTD. 

WE CARE ABOUT TOMORROW. 

When Gundle started 
developing materials for the 
protection and containment of 
ground water in South Africa 
21 years ago, the far-reaching 
benefits of their pioneering 
technology could not be foreseen. 

Today, Gundle materials and 
expertise play a leading role in 
environmental protection by 
containing hazardous waste 
across the United States of 
America as well as in Canada, 
South America, Central Africa. 
Europe and the Middle East 
Their incredible technology was 
developed right here in South 
Africa. using local raw materials 
and technical know-how. 

Gundle high density poly­ 
ethylene membrane, joined 
by using Gundle's patented 
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FLOATING DECANT COLUMNS IN 
GOLD AND URANIUM TAILINGS DAMS 

by J.A, WATES 

Failure of decants in old gold and uranium dams is a common 
occurence, In many cases corrosion of steel and concrete or 
decay of the ooden structures leads to collapse, In some 
instances the pipes fail under the load imposed by the over­ 
lying slime, The exact reason for the failures is houever 
seldom knoun, 

The failed decants ara usually replaced by "floating" pipe 
columns either laid on, or buried in the surface of the dam, 
These pipes usually have to be installed rapidly since feu 
mines operate sufficiently large and flexible tailings dis­ 
posal dam systems to accommodates closure of any compartment 
or dam for long. In most cases to compartments are operated 
and all slime must be diverted to one of these during emer­ 
gencies, 

In our experience steel or plastic (HDPE, LDDE or pC) pipes 
have proved to be the fastest replacements. Plastic piping 
is however seldom used since it is not strong or rigid 
enough to resist the imposed loads, Concrete pipes are dif­ 
ficult to handle owing to mass. The jointing systems are 
also such that large settlements could dislocate the pipe. 

It is desirable that any floating decant should be installed 
uith a positive gradient touards the outer all of the dam. 
This is important since solids are often draun off uith the 
ater and could settle out in the pipe and eventually block 
it, Ideally the slope should be such that the pipe is self 
cleaning i.e, the gradient should induce a velocity high 
enough to keep the coarser particles in suspension under 
free flou conditions. 

It is difficult to achieve the desired slope for tuo reasons, 

i) Dams uhich have central decants slooe touard the 
centre at gradients of betueen l:150 and l;40 
depending on the uater content of the slime and 
particle size distribution. Since the desired 
slope on the decant is in the opposite direction 
deep and time consuming excavations are required 
(see figure 1). 

ii) Settlement of the dam is larger touards the centre 
of the dam where the slime has not been overcon­ 
solidated by desication and is hence more compres­ 
sible than that of the outer alls. This settle­ 
ment therefore reverses the pipe gradient uith 
increasing height of the dam. 

Director: Jones & Wagener Inc. 
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The excavation is usually the most time consuming, Access to 
the inner area is usually not possible for beteen 2 and 8 
eeks depending on the season and on the rate of rise of the 
dam. Difficulties are further compounded during the uet 
season by inundation and collapse of the trench, Excavation 
can seldon be undertaken by machine unless costly access is 
provided. u/here excavation proceeds to greater than l,5m 
(and sometimes shallower) shoring or batters may be necessary, 

Excavation can not be entirely eliminated unless a syphon or 
barge and pump system is adopted. In principle, therefore, 
the shortest installation period is achieved by minimisation 
of the depth and hence volume of hand excauation, 

An example of a compromise is illustrated in figure 2, In 
this case the average beach gradient uas about l;400 and the 
pipe uas installed at an average gradient of 1:l50, This 
allous for a reduction of gradient to about 1:200 to l;250 
as the underlying slime settles. The pipe alignment uas 
arranged such that the croun as coincidental uith slime 
level about half uay between the day paddock and the perma­ 
nent inlet which as located in the centre of the dam. 

The inner half of the total length of pipe as supported on 
steel trestles which were carried on plates seated on the 
slime, The pipe as fixed to the trestle such that the steel 
plate could act as an anchor once it had been covered and 
hence would prevent the pipe from floating. The remainder 
of the pipe as buried uith concrete blocks to weigh it doun 
where the slime cover uas insufficient to hold it doun. 

A temporary inlet as provided at the point here the pipe 
croun was coincidental uith the slime surface, The dam was 
then temporarily regraded around the temporary inlet until 
the level had risen sufficiently for the neu permanent inlet 
to be commissioned, 

Some older dams are still operated from one delivery point 
only, These dams slope touard the decant uhich is located 
close to the outer all furthest from the delivery point. In 
these cases a situation is reached uhere the day paddocks 
begin encroaching on the pool and eventually on the penstock 
itself. Neu floating penstocks may be installed at this 
stage, 

In these situations the slope of the beach floor is favour­ 
able and predominantly toard the outer uall, The decant 
pipe column may therefore be placed directly on the beach 
floor uith only limited excavation through the day paddock, 
The only problem remains to weigh the pipe doun against 
floating on the tater pool and rising slime, 
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Concrete anchor blocks may be used to hold the pipes doun. A 
relatively large volume is houever required and it is difficult 
to carry this into the dam floor. To overcome this problem 
the pipe may be held doun uith light corkscreu type steel anchors, 
Figure 3 shous an anchor uhich has been used successfully. The 
most effective pitch to diameter ratio uas found to be 2/3 after 
anchors uith ratios of 1/3, 2/3, l ere tried, The capacity of 
the anchor uith pitch to diameter of 1/3 as found to be unaccept­ 
able and uas difficult to install uhile the anchor uith pitch 
equal to diameter as also found to be difficult to install, The 
capacity of the anchor uhich uas used was betueen 5 and 10 kN, 

The anchors ere found to be quick and easy to install, The cost 
per anchor installed in this case uas less than R2O and the cost 
per meter of pipe for anchorage about R9.0D, This compares favour­ 
ably uith a cost of about RI7-0O per meter for concrete anchor 
blocks. 

Sealing the outer uall against piping failure has also been found 
to be a problem, Access uith conventional compaction equipment is 
difficult and is often found to shrink leaving cracks through uhich 
slime and particularly rainuater can pipe. Figure 4 illustrates 
one of the ways in uhich this problem has been overcome, The geo­ 
textile which is laid in the trench serves to prevent the passage 
of slime and therefore acts as a filter and an effective barrier 
against piping erosion. 
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FRASER F ALEXANDER 
& CO. (PTY.) LTD. 

ORE TAILINGS AND EARTHWORKS 

ERTSUITSKOT EN GRONDWERKE 

PHONE 826 - 3481 PO.BOX 236 
BENONI. 
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SYMPOSIUM ON PILING ALONG THE NATAL COAST 

I t is pr oposed t o hol d a one day symposi um on piling i n Dur ban 
dur i ng Apr i l 1984, under t he auspi ces of t he Dur ban br anch of 
SAICE and the Geotechnical Division. The objective will be 
to discuss and record local practice and experience. 

Prospective authors are invited to submit abstracts of papers, 
which should be broadly consistent with one or more of the 
following or related subjects : 

l. 

2. 

Stratigraphy of recent deposits along the Natal 
Coast t Factors relevant to piled foundations. 

Local site investigation practice for piled founda­ 
tions. 

3. Design practice, with emphasis on 
parameters and correlations. (Not 
available in text books). 

locally proven 
general theory 

4. 

s. 

6. 

7. 

Local experience with Wave Theory analysis of piles. 

Analysis of local pile load tests. 

Analysis of movement records of local structures 
supported on piles. 

Local construction procedures, specifications and 
supervision. 

Abstracts, plus positive suggestions to improve the symposium 
should be addressed to : 

Clive Wilson 
Joint Local Liaison 
Geotechnical Division, SAICE 
c/o K Knight & Associates Inc 
27 Hurst Grove 
Musgrave Road 
4062 

Phone 2 2404 7 

A further notice advising the date and venue will be sent out. 
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THE NATAL PLAYHOUSE - DEEP BASEMENT 

by G.W. Plant 

The new complex in Durban will provide the Province with a multi-auditoria 
venue, The opera house is located in an extended version of the old Playhouse 
auditorium, which is being renovated whilst maintaining its character. Below 
this, in a new basement with a floor level some 4,Sm below the water table and 
9m below ground level, an orchestra recital room is being provided. The base­ 
ment houses the five mechanical stage lifts for the opera house, 

The walls of the deep basement comprise an 800mm thick diaphragm wall, A con­ 
vent ional sheet-piled excavation system was considered but found to be no 
cheaper and to involve excessive noise, a risk of cracking of adjacent struc 
tures due to the driving vibrations and possible lowering of the water table 
outside the site boundary. 

The wall vas formed by excavating, under a bentonite slurry, trench panels of up 
to 6m in length to the required depth of lHm to I2m to achieve a cut-off. The 
reinforcing cage was then lowered into the trench and supported at the position 
required to locate the box-outs at the final basement floor level, A high slump 
concrete with a strength of 30 MPa was placed via a tremie tube which extended 
to the bottom of the excavation. It was necessary to add a retarder to the mix 
to ensure that the pour of a panel could be completed prior to its initial set. 
The joint between adjacent panels was formed using an "organ-pipe" stop end. 

Excavation of the basement, which is being carried out in the main contract, 
proceeded part way down until a steel temporary bracing grid was installed 
Figure I), With excavation complete, the permanent structure within the base­ 
ment will be constructed before the steel grid is removed. Temporary dewatering 
has been carried out from within the excavation while pore pressures in the soil 
have been monitored. 

Geology 

The site is underlain by alluvial and estuarine deposits typical of the Durban 
central business district. These are silty and clayey fine sands of medium den­ 
sity which were deposited in the geologically recent past. The depth of these 
Harbour Beds is about 2m at this site, at which depth the Cretaceous Beds are 
found. An upper clayey layer was encountered at between -7m and -9m MSL and a 
less defined lower clayey between -I2m and -Im MSL. (Figure 2). The aquifer 
is generally a fine sand but in places becomes clayey and contains coarse sand 
and/or fine gravel. The clayey pockets are attributed to in situ weathering of 
reworked alluvial and estuarine deposits, Measurement of the ground water level 
with piezometers showed that it lies at about +l,Sm MSL or Sm below ground 
level. 

Pumping Test 

The purpose of the pumping test was two-fold. Firstly, it was necessary to 
establish the response of piezometers installed beneath the upper clayey layer, 
generally found between elevations -7,Om to -9,Om MSL, and compare their 
response with standpipes installed in the overlying sands, The difference in 
response would give an indication of the likely effect of the clayey layer in 
restricting flow into the excavation during construction, Secondly, it provided 
the necessary data for determination of the bulk permeability of the aquifer 
beneath the toe of the diaphragm wall and, hence, the inflow and drawdown, 

partner 
Ove Arup & Partners 
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The well was positioned Im inside the diaphragm wall with a m screen length 
below the toe of the wall from -9m to -13m MSL (Figure 3). The piezometers were 
installed at elevations between -9,Sm and -ll,m MSL to measure the pore 
pressures within the aquifer during pumping. The standpipes were installed at 
about -6m MSL to measure the changes in water level in the overlying sands. 
Pumping commenced and the drawdown in the piezometers and standpipes measured 
over a period of 3 days. The flow rate was about 8 litres/sec, 

Responses of the piezometers and standpipes at the same radii from the well were 
different, indicating that the upper clayey layer partially restricts the flow 
of water from the overlying sands to the aquifer. The results of the pumping 
test gave a permeability for the aquifer of I,8 x 10 a/$. 

Dewatering 

The flow into the excavation is controlled by the permeability of the aquifer 
beneath the toe of the wall around the perimeter of the excavation and the per 
meability of the upper clayey layer within the diaphragm wall. The first method 
of analysis assumed the simple analogy that the excavation is equivalent to a 
large vell, This gave an estimated flow of 5000 litres/hour, The second method 
of analysis assumed that no head loss occurs beneath the wall and the full head 
loss of 5,Sm occurs within the material between -9m and -4m MSL. This gave l100 
litres per hour and represents a lower bound inflow. 

In addition to these hand analyses, a finite element computer program called 
'SEEP' was used to model the groundwater flow, The program analyses axially­ 
symmetric steady state flow conditions and permits many different layers vith 
various permeabilities and a row of wells to be specified, This gave a drawdown 
of I,Sm at a distance of Sm from the wall for an inflow of 3000 litres/hour, 

The inflow measured has been about 4000 litres/hour with a drawdown of about 
I,3m at Sm fros the wall, (Figures 4 and 5), 

The predicted pore pressures were used to assess the stability of the base of 
the excavation during construction, 

Monitoring 

Although ground movements due to the diaphragm wall construction and basement 
excavation are predicted to be acceptable, a monitoring system has been 
installed to measure movements of the wall by precise levelling. Horizontal 
control is provided using a theodolite and steel rule to measure offsets from 
fixed studs. Inclinometers have been cast into two diaphragm wall panels to 
monitor its deflection throughout its depth. Pore pressures are monitored daily 
with standpipes and piezometers during basement excavation to monitor the 
groundwater control and to confirm stability. 

Client : Provincial Building Services, NPA 
Architect : Small, Pettit and Robson 
Geotechnical & Structural Consulting Engineers : Ove Arup & Partners 
Quantity Surveyors : M. Arnott, quantity surveyors 
Piling and diaphragm wall contract : Cementation (Africa Contracts) (Pty) Ltd. 
Main Contractor : LTA Building (Natal) (Pty) Ltd. 
Piling sub-contractor : Frankipile (South Africa) (Pty) Ltd. 
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SECTION X-X 

BASEMENT PLAN & SECTION 
SHOWING BRACING GRID 
NATAL PLAYHOUSE 

ncume 1T 
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bidimi 
TRANSVAAL. ..011-6184483 

- NATAL. . 031-722345 

E. CAPE. ..0431-25974 

W CAPE 021-534525 

g 
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t::::::::::::i 
r::::::...::i 
t::::::::::::1 
r :::::::::::1 
r:::::::::::31 
r::::::::::71 to; .. 

GRADES U14/U24 
Normal permeability 
310 m/s 
Normal throughflow up 
to 220/m?/sec 
Simple subsurface drain 
configuration 

GRADES U44/064 
Transverse permeability 
6x10'm/s 
Transverse throughflow 
up to 68t/h/m width of 
fabric 
Cut-off drain application 
in limited access or where 
stone ts expensive 

I 
I 
I 
I GRADES U14/024 

I Geotextile allows moisture 

L==== 
to pass through gabions 
while preventing the migra­ - I tion of fine soil particles 

I 
I - I 
Lua; - I 

I 
I - I 
I 
I I I I I I �Q- -- ---- - 

GRADES U44/U64 
Vertical drain application 
for retaining structures 
abutments etc. using the 
transverse draining cap­ 
acity of the geotextile 

GRADES U34/U44 
Geotextile used as an interlayer between base material and subgrade prevents 
contamination of the selected fill while reinforcing the soil interface. Moisture moving 
upwards due to applied stress is transported away laterally thus accelerating 
consolidation. 
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