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I NTERNATI ONAL CONFERENCE ON GEOMEMBRANES 
DENVER 20- 24 JUNE 1984 

If you uould like a copy of the forms required for submission of abstracts of 
papers intended for publication please contact the editor or urite to: 

International Conference on Geomembranes 
If AI 
345 Cedar Street, Suite 450 
St. Paul, "Minnesota 55101 USA 

CALL FOR DADERS AND ABSTRACTS 

Bulletins calling for papers and abstracts have been received from the follouing 
sources 

CONF ERENCE 

l. Design and Performance 
of Underground Excavations 
ISR Symposium 
Cambridge; UK 

2, Flexible Armoured Reet­ 
ments incorporating Geotextiles 
London: UK 

3. Tropicals 85 
Brazilia: Brazil 

4. XI ICSFE 
San Fr anci sco 

5, 2nd International Conf. on 
the Application of Stress­ 
lave theory on piles 
Stockholmt Sueden 

6. Int. Conf. on Case Histories 
in Geotechnical Engineering 
St. Louis, Missouri, USA 

ABSTRACTS 

lst 
June 
1983 

lst 
lay 
1983 

31st 
Oct 
1983 

30th 

PAPERS 

lst 
Feb 
1984 

15th 
Sept 
1983 

3lst 
Aug 
1984 

lst 
Sept 
1984 

30th 
No 
1983 

DATE OF 
CNF ERE NCE 

3-6 
Sept 
1984 

15-16 
Feb 
1984 

Feb 
1985 

Aug 
1985 

27-30 
l'lay 
1984 

6-11 
'May 
1984 

CLOSING DATES 

If you would like further information on these conferences please contact the 
editor 

John tlates (011) 803-1455 

pROF ESSOR KEN KNIGHT 

Kenneth Knight as born in Durban in 1922 and matriculated at Parktoun Boys' High 
School in Johannesburg in 1939, During 1940 he joined the South African Naval 
Forces and spent nearly five years at sea, He entered the University of the L/it­ 
atersrand in 1946 and graduated in 1949 uith his B.Sc.Eng. degree in Ci il Engi­ 
neering. For the follouing five years he worked for the Municipalities of Springs 
and Johannesburg being mainly concerned uith general municipal engineering, 
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In 1955 he uas appointed as a lecturer at lituatersrand University, and quickly 

developed a special interest in Soil Mechanics and Foundation Engineering, In 
1960 he presented a thesis on Collapsing Soils for uhich he received a Ph.D. 
degree; this as folloued by nine months as a uisiting lecturer at Imperial 
College in London, In 1967 he as appointed Professor and Head of the Department 
of Civil Engineering at the University of Natal, uhich post he occupied until 
his recent retirement, He served as Dean of the Faculty of Engineering during 

1969/1971 an 1980/1982. 

PROFESSOR KEN KNIGHT 

Ken Knight aluays remained very active in research in his chosen field of 
specialisation, He has published as author or co-author some tuelve papers, 
read a further seventeen at various conferences and attended international 
conferences on soil mechanics in many parts of the uorld. His endeavours and 
interest in the public field ere rewarded by being elected President of the 
South African Institution of Civil Engineers in 1977 and by appointment to the 
Prime Minister's Scientific Aduisory Council, 

Ken and Toni were married in 1948 and have four daughters and a son, Ken uill 
be remembered as an approachable, fair, even-tempered man uho has set an in­ 
credible example of industry, application and social responsibility. To students 
he uas readily available, approachable and al ays ready to take their part uhen 
uarranted, Those ho have been in contact uith Ken Knight uill certainly have 
benefitted from the experience and uill uish him ell as he sets out into the 
world of consulting in private practice, 

C.J.FLEMING 

Reprint from Convocation Neus, 0ND, 
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GROUT ING COURSE , REPORT BY RON SCHEURENBERG 

The short course on grouting organised by the Geotechnical Division of the 
SICE from 4th to 6th July, 1983, evoked a great deal of interest. The 200 
participants represented geotechnical consultants, specialist contractors, 
and mining engineers in roughly equal proportions. 

Te course was intended to bring South African engineers up to date with the 
latest grouting technology as had been presented at the ASCE Conference on 
routing in Geotechnical Engineering in New Orleans, February, 1982. This 
conference was itself the first forum for international discussion of the 
subject since the ICE Symposium on Grouts and Drilling Methods in Engineering 
Practice in London some 20 years earlier. 

Te South Africans were privileged to benefit from the knowledge and experience 
three experts from overseas:­ 

. ir C 1 ive Hou l sby, from the Water Resources Commission of New South Wal es, 
Australia, explained the procedures for effective grouting under dam 
foundations, mainly using cementitious grouts, and referred to his 
Grouting Manual, which is still regarded as the standard reference 
publication on the subject. 

Dr Stuart Littlejohn, Technical Director of Colcrete Ltd. of England, 
presented a complete summary of the state of the art of chemical grouting 
and included amongst his case histories a fascinating description of 
grouting for the North Sea oil platforms. 

Mr James Warner, consulting engineer from California, USA, discussed a 
number of specialised grouting applications such as the use of very 
stiff mortar-like grouts, compaction grouting and slab jacking, in 
addition to the more conventional applications of consolidation grouting 
and fonnation of an impermeable barrier. 

A number of South Africans made valuable contributions to the course in 
presenting papers or case histories on aspects such as grouting in the mining 
industry (shaft sinking and at the stopes), the penstocks and shafts for the 
Drakensberg pumped storage scheme, foundation underpinning, the tube-a-manchette 
system, ground anchors, etc. 

The three course leaders from abroad echoed the consensus opinion of the 
participants that the lively discussion and intense interest in the proceedings 
proved the value of the course in f i11i ng a clear educ a ti ona 1 need. 

(Enquiries : Hon. Secretary, Geotechnical Division, P 0 Box 221, Rivonia,2128) 

TI f 

Left to Right: 

Clive Houlsby 
Jim Larner 
Rob Bruin 
Stuart Littlejohn 
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CYCLIC RESPONSE OF SOFT SILTY CLAY _TREATED BY ELECTRO-0SM0SIS 

Thi s not e descr i bes l abor at or y t est i ng car r i ed out on sampl es of si l t y cl ay 
from the foundations of a proposed tailings impoundment in southeast Alaska. 
Sei smi c act i v i t y at t he si t e i s hi gh, and hence t he pot ent i al r esponse of 
the clay to an earthquake was measured. The cost and difficulty of excavating 
precluded complete removal of the clay beneath the foundations of the tailings 
i mpoundment embankment . I nst ead on t he basi s of t he t est descr i bed i n t hi s 
note, a decision was made to stabilise the clays by electro-osmosis and build 
the embankment on the clays. 

Fi g 1 shows a t ypi cal pr of i l e t hr ough t he deposi t . The upper 7m of t he pr of i l e 
is overconsolidated by dessication; the soft silty clay of concern is underlain 
by a broadly graded clayey sand. The soil of concern is a soft sensitive silty 
clay derived from glacial scouring of weakly metamorphosed rock. It was probably 
deposited in a sheltered marine environment. The silty clay is classified as CL. 
and plots about two percent above the A line on the plasticity chart. It is of 
low activity. The predominant collodial size material is chlorite and illite. 
The natural moisture content is generally above the liquid limit. The porewater 
salt concentration is low. 

The following three types of test were carried out on both untreated samples, 
and on samples treated by electro-osmosis: 

monotonic consolidated undrained triaxial tests. 
Cyclic load tests on consolidated samples 
Cyclic load tests on consolidated samples followed by monotonic undrained 
triaxial tests 

Porewater pressures were measured in all cases. All specimens were consolidated 
anisotropically to stress levels approximating those expected at three locations 
in the foundation of the proposed embankment. Cyclic stress ratios were generally 
between about 0,2 and 0,34 percent; this covers the range anticipated from a major 
earthquake at the site. Failure was defined as the number of cycles to cause five 
percent accumulated strain. 

Electro-osmosis treatment was carried out on the samples placed in a vertical 
direction. A small surcharge was applied to ensure that the electrodes remained 
in contact with the speciment as it shrank during treatment. Electric current 
was supplied by a continuously variable full wave dc power rectifier. The voltage 
gradient was about 0,45 volts/cm, A sample was considered to be fully treated 
when little if andy water was being discharged from the cathode. To the extent 
possible the triaxial speciments were selected to avoid the soil in the immediate 
vicinity of the anode and the cathode. 

Figs 2 and 3 show the effect of the electro-osmosis on the monotonic and cyclic 
strength of the silty clay. These figures and a detailed analysis of the change 
in the Atterberg Limits of the soil indicate that: 

Full electro-osmosis treatment reduced the moisture content by between 
3,5 and 16 percent; the average reduction is about 9,5 percent 

Electro-osmosis treatment generally increased the liquid limit by between 
3 and 8 percent. 

The liquidity Index of the clay was reduced by electro-osmosis from an 
average in situ value of 1,25 to an average of 0,33 

The electro-osmosis treatment increased the undrained strength significantly 

Treatment also increased the resistance of the clay to seismic deformation. 
The increase is a function of the moisture content decrease and the liquid 
limit increase 

­ 



9 • 

I n t he f i el d about t hr ee mont hs of el ect r o- osmot i c t r eat ment wi l l be 
necessary to effect the improvements in clay properties measured on laboratory 
t r eat ed sampl es. The i mpr ovement i n undr ai ned st r engt h ef f ect ed by el ect r o­ 
osmosis allows the embankment to be built fairly fast, and the strength of the 
f oundat i on cl ay wi l l be i ncr eased at t he dam t oe, i n an ar ea whi ch woul d not 
ot herw i se be consol i dat ed si gni f i cant l y by mechani cal embankment l oadi ng. 

Under cyclic stress ratios of 0,25 to 0,34 the untreated clay would reach an 
accumulated strain of five percent in five to twenty cycles. (The number of 
si gni f i cant cyc l es t hat can be expect ed f r om a maj or ear t hquake i s t en t o 
twenty). On the other hand, the electro-osmotically treated samples could 
withstand twenty to in excess of fifty cycles for such stress ratios. 
Accordingly the recommendation is to treat the soil before constructing the 
embankment. 

JACK A CALDWELL 

[opio] 
GEOTECHNICAL ENGINEERS 
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ISANDO 1600 

TEL. (011) 36-124114 

TELEX: 8-3340SA 
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NOTES 
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