


$% 

When 
look ing for a 

FILTER FABRIC 

The cost-effective solution to many civil 
engineering problems. 

For further information contact your nearest 
ICI (South Africa) Limited office. 

Johannesburg: Tel. 725-4800. Durban: Tel. 66951. 
Cape Town: Tel. 55-9351. Port Elizabeth: Tel. 41-1461. 

TERRAM AND ICIROUNDELS ARE THE REGISTERED TRADEMARK OF 
IMPERIAL CHEMICAL INDUSTRIES 

Admark Advertising 6224 

The soil , rock and concrete 
testing specialists. 
Our specialised services also include:­ 

Spe cialist foundation testing. 
Compaction control testing. 
Soil surveys. 
Concrete mix design. 

Geotechnical Engineering and Mining Laboratory Services (Pty.) Ltd. 
35 Village Road (off Ussher St.), Selby, Jhb. P.O. Box 8856, Johannesburg 2000. 

Telephone 836·9007/8 
Ken Hirschberg 6 Associates 3574 



( 
R;onus 

I 

CONTENTS 

EDIT ORI AL 

DI SPERSI VE CLAY SYMPOSI UM 

ANNUAL REPORT OF THE DI VI SI ON 

FI FTY YEARS AGO 

TESTI NG AND I DENTI FI CATI ON OF 
DI SPERSI VE SOI LS BY. R. SCHEURENBERG 

COMMENTS ON R. SCHEURENBERG' S ARTI CLE 

I NGENI EURSGEOLOGI E AAN DI E UNI VERSI TEI T VAN PRETORI A 

DI SPERSI VE CLAY HI STORI ES AND SOME SUGGESTI ONS ON 
DAM BUI LDI NG WI TH A DI SPERSI VE CLAY. 
BY F. WAGENER 

SOME NEWS FROM AUSTRALI A 

4 

7 

10 

11 

22 

23 

25 

34 

EDIT OR 

PUBLI SHED BY 

PRI NTED BY 

JOHN WATES 
TREVOR GID DI NGS 
P.0. 80X 1434, 
RI VONI A. 2128 

THE DI VI SIO N OF GEDTECHNI CAL 
ENGIN EERIN G, 
SOUTH AFRI CAN I NSTI TUTI ON OF 
CI VI L ENGIN EERS 
KELVIN HOUSE 
2 HOLLARD STREET, 
JOHANNESBURG, 

PI NI T PRI NT (PTY) LTD. 
161 3£PE STREET 
0HANNE SBURG. 

The editorial content of Ground Profile is chosen, edited and arranged 
by the Editor. Vies and ideas expressed are those of the person uriting 
and signing the article. Vieus and ideas expressed are not those of the 
Editor or of the Division of Geotechnical Engineering or of the S. A. I . C. E. 



EDI TORI AL 

The past year has been, f or Gr ound Pr of i l e, one whi ch has seen 
t he i nt r oduct i on of our new cover , of adver t i s i ng and of some 
wor t hy publ i cat i ons whi ch have dr awn at t ent i on and some comment 
f r om f ar af i el d, The newsl et t er , as was hoped a year ago, has 
shoun t hat i t can f i l l t he gap bet ueen maj or paper s and i dl e 
penci l l i ngs uhi ch don' t go f ur t her t han i nt er depar t ment al 
memor anda. Ther e ar e so many good i deas, good case hi st or i es 
and pr act i cal f i el d and l abor at or y r esul t s uhi ch go unpubl i shed, 
t hat i f wr i t t en up, coul d f i l l t he pages of our newsl et t er f or 
many year s t o come. 

A number of peopl e have hel ped t o keep t he magazi ne comi ng out 
on t i me ?? and our t hanks go t o t hem and t o t he cont r i but or s 
who have made t he magazi ne possi bl e, I woul d l i ke however t o 
say a speci al t hanks t o Gor don McPhai l f or ar r angi ng t he pr i nt i ng 
of cover s and obt ai ni ng adver t i s i ng commi t ment s, and Fr i t z 
Ul agener , our r et i r i ng chai r man, f or suppl yi ng al l t he ext r a bi t s 
and pi eces f r om t he Di v i s i on' s cor r espondence and post f i l es. 

Thi s i ssue cont ai ns t hr ee of t he f our cont r i but i ons t o t he mi ni 
symposi um on di sper si ve cl ays whi ch was one of t he hi ghl i ght s 
of t he year and uhi ch uas hel d at t he AG on 25t h Sept ember 1979, 
The pr esent at i ons er e of a hi gh st andar d and ui l l no doubt ser e 
as r ef er ences on t he st at e of t he ar t of Di sper si ve Cl ay 
t echnol ogy, The i nt r oduct i on t o t he symposi um by Geor ge Donal dson 
ser ves as an edi t or i al on t he mat t er and I need t her ef or e not 
el abor at e f ur t her . 

The f our t h of t he pr esent at i ons by Pr of . H. L. Har emse of 
Pot chef st r oom Uni ver s i t y wi l l appear i n Af r i kaans i n t he next 
i ssue of Gr ound Pr of i l e. Thi s paper r epr esent s t he somet i mes 
cont r over si al vi ews of t he Soi l Sci ent i st and cont ai ns some 
i nt er est i ng neu i deas. I t i s bei ng t r ansl at ed i nt o Engl i sh and 
wi l l be avai l abl e on r equest hopef ul l y by Apr i l t hi s year . 

Adver t i s i ng r evenue f or t he l ast year has cover ed t he cost of 
pr oduci ng t he neu cover and some pr i nt i ng cost s. Oui ng t o demand 
and i n or der t o br i ng t he adver t i s i ng r at es i nt o l i ne wi t h 
commer ci al r at es per r eader per uni t ar ea our r at es have been 
i ncr eased f or t he comi ng year . I t i s hoped t hat t he i ncr eased 
r evenue wi l l cover t he f ul l cost of pr i nt i ng and pr epar at i on of t he 
cover s. 

The publ i cat i on f or t he comi ng year wi l l i ncl ude t he paper s of t he 
mi ni symposi um on di sper si ve cl ays and t hese i l l be f ol l oued by 
some paper et t es on si t e i nvest i gat i on and bui l di ng on Dol omi t es. 

I t i s hoped t hat comment and cont r i but i ons of t he st andar d we have 
seen and enj oyed i n t he l ast year ui l l cont i nue t o f l ou i n. 
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bidffl sausage drain used in difficult 
soil conditions. Mariannhill township de­ 
velopment, Natal 1977. 

bicl rri used in sub-soil drainage work 
in road widening project. Field's Hill, 
Natal 1978. 

d I 

bidi rri used in large drainage network 
in base of ash disposal dam. Kriel Power 
Station, Transvaal 1975. 

bicl irri the only polyester continuous filament spun bonded Geofabric manufactured in South Africa 
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DISPERSIVE CLAYS SYMPOSIUM 

Introduction by [.u. Donaldson 

Ever since man first used earth embankments to contain tater, seepage 
problems have been a major cause of concern; firstly because of loss 
of water and secondly because the seeping water caused erosion and 
piping failures. Experience soon showed that the worst problems were 
found in fine-grained granular soils such as fine sands and silts 
uhich could easily be eroded. General earth dam practice tends to 
exclude using such materials and here their use is unavoidable, very 
special precautions, such as carefully constructed filters, are 
necessary. These fine-grained granular materials may be described as 
highly erodable materials. 

On the other hand fine-grained material is needed to provide uater­ 
tightness and the most suitable material is clay because its fine 
particles provide a compact mass of low permeability and they are 
bound together by cohesive forces which resist their removal by 
seeping water. Even should a crack appear in the clay mass, it should 
only permit a limited flow along that crack. In dam construction the 
more clayey materials are used as cores protected by granular shoulders 
while in the case of less clayey soils, uniform homogeneous sections 
are used. 

In the past l5 years attention has focused on the fact that some clay 
soils uhich conformed to all the standard criteria for uss in earth 
dam construction, failed in practice by being eroded so that pipes were 
formed through the embankments ultimately resulting in their collapse. 
It is this group of clays uhich are categorized as 'dispersive clays' 
and they should not be confused with other erodable soils such as fine 
sands and silts. 

Since the first information on the occurrence of dispersive clays in 
South Africa was published at the 6th Regional Conference in 1975, the 
problem has attracted a great deal of attention and the purpose of this 
meeting is to present a resum~ of the experience gained in dealing uith 
these materials. 

While the paper mentioned above dealt with the soils of the eastern 
Orange Free State and north eastern Cape Province related to weathered 
Cave Sandstones and Polteno Beds material, reports of occurrences at a 
number of other locations on a variety of parent materials have been 
reported and it is felt that in some cases at least there is still 
confusion beteen straightforuard erodability and dispersiveness. 

Recognition and testing present many problems. Chemical tests, 
laboratory dispersion test, and the pinhole test all have their value 
but the correlation between the results of the different tests is 
generally very poor and it is difficult to relate them to the actual 
behaviour of the material in the field. It is as well to understand 
uhat each test is measuring, .g. the pinhole test is measuring 
erodability and would probably give a worse result for a fine silt than 
for a dispersive clay, yet the silt is non-dispersive and would pass 
the other tests. A full understanding of the mechanism of dispersion 
is required. 



The difficulty of relating test results to field behaviour presents 
serious problems to dam designers. It uould be simple to exclude the 
use of all material shouuing dispersive tendencies but in many cases 
there is no alternative material available uithin economic haulage 
of the dam site. One approach is to treat the material by the addition 
of lime or gypsum and thus stabilize it chemically and counter its 
dispersive properties and another approach is to control the physical 
aspects of the problem through good engineering design, It has been 
shown that many failures have been initiated by seepage along contacts 
betueen concrete and earth sections. Any interface betueen rigid 
materials such as steel or concrete and compacted earth should be 
designed and constructed so as to eliminate the risk of seepage along 
the interface. As in all earth construction, meticulous attention 
must be paid to the compaction of all earthfill especially in contact 
areas adjacent to spilluays, cutoffs, etc. Seepage uater uithin the 
embankment should be controlled by the use of properly designed filter 
drains so that it may be removed from the embankment uithout causing 
any erosion or other damage. A combination of chemical stabilization 
and good engineering practice should enable dispersive soils to be 
used safely in dam construction but if dispersiveness is ignored and 
poor construction techniques are permitted, there uill be a very good 
chance of another failure to add to our experience in this field. 
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INTERNATIONAL ASSOCIATION ON 
WATER POLLUTION RESEARCH 

10TH INTERNATIONAL CONFERENCE 
TgRgNTQ, [ANADA 23- 27 JUNE 1980 

You are required to register before 15th arch, 1980 if you are to 
receive the papers in advance. 

For further information and registration forms contact: 

John Llates, 
C/o Jones and llagener Inc., 
P.0. Box 1434, 
RIVONIA 
2128 

The conference uill be held from Ponday 23rd to Thursday 26th June, 1980 
inclusive, in the Sheraton Centre Hotel. 

This biennial event provides a international platform for the presentation 
of new knowledge in all aspects of water pollution and the scientific 
programme in the course of preparation and due to have been published 
at the end of 1979, promises to be of merit and uide interest. 
Additionally a series of technical excursions will be offered during 
the conference and pre and post conference seminars and technical 
tours are also available. 

011 - 803 1455 Telephone 



THIRD CONFERENCE ROAD ENGINEERING 
ASSOCIATION OF ASIA AND AUSTRALASIA 

20 - 24 APRIL 1981 : TAIPEI 

The third conference uill take place in Taipei Taiuan RR.0.C. from 20th 
to 24th April, 1981. Technical tours and visits uill be arranged after 
the conference. 

The theme of the conference is "Road Engineering and Energy Conservation", 
and topics have been divided into the following categories. 

- Planning and Financing 
National highuays, secondary roads and urban roads. 

- Design Criteria and Techniques. 

- Paterial Utilization and Construction. 

- Road "aintenance, Procedures and Technology. 

- Urban Transportation Problems 

- Roads and Vehicles using Non-Conventional Fuels. 

Summaries of papers not exceeding 500 uords should be submitted before 
15th February 1980 and the deadline for final manuscripts 
uill be 15th September, 1980. 

Address correspondence to ;­ 

Secretary General 
Organising Committee III REAAA Conf. 
C/0 [oh and Associates 
6-1 Lane 137, Yen Chi Street, 
TAIPEI, TAI[AN, 105, REP_. DE CHINA. 
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Cable 

Telex 

AATAI, Taipei 

25778 MAATAI 

For further information and registration form contact: 

John llates 
C/o Jones and Lagener Inc., 
P.0. Box 1434, 
RI VON IA 
7%, 

Tel: 011-803 1455 


