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Session 6

Environmental Geotechnics — General Report

La Geotechnique de I'Environnement

P. SEMBENELLI Professor, ELG-Electroconsult, Milano, Italy 
K. UESHITA Professor, Nagoya University, Nagoya, Japan

Your reporters prepared "Environmental Geotech
nics" as the State-of-the-Art Report for Session 
6. They cannot add much more comment, but 
would like to introduce papers presented to 
Session 6 in the order of the technical question;, 
of Bulletin No. 2.

The Organizing Committee announced the follow
ing technical questions for Session 6:

(I) Waste material in earth structures and 
protection against groundwater pollution

(II) Erosion protection

(III) Change of geotechnical properties due to 
pollution

(IV) Subsidence due to lowering of the ground
water level and to the withdrawal of oil 
and mining

Calling for papers under such questions, 21 
papers were finally delivered to reporters of 
Session 6.

16 of the papers are related to waste materials 
and protection against groundwater pollution.

(I-a) Use of wastes
(See Chapter 3.A of the S.o.A. Report)

Ballisager_and_S^rensen reported a relative 
favourable characteristics of fly ash as fill 
materials.

BroS also stated that lagooned ash from coal- 
fired plants is a good material for building 
retaining embankments of ash lagoons.

Gatti_and_Trigiciano presented the results of 
a series of laboratory tests of coal fly 
ashes from a power plant in northern Italy.
The experimental results show that the use of 
virgin ashes is preferable for fields under 
water, while for compacted embankments both 
virgin and recovered ashes can be adopted.

Vazguez_and_Alonso reported results of exper
imental investigation on the use of fly ash 
as an effective way of stabilizing a sandy 
soil. An optimum fly ash content was about 10 
percent by weight. Lime addition by small 

percentages (3 percent) strongly increased the 

strength.

reported an experience of 
test embankment with phosphogypsum which was a 
by-product of phosphatic fertilizer. The con
cluded that phosphogypsum could be suitable 
for embankment provided solutions are found 
to reduce settlements and shrinkage.

(I-b) Environmental Geotechnics of Tailings 
Dams
(See Chapter 3.D of the S.o.A. Report)

Bli2hti_Reai_Caldwell_and_Davidson reported the 
measures currently being taken to prevent air 
and water pollution from abandoned tailings dams 
in the Witwatersrand area of South Africa.

reported recent geotechnical contri
bution on the impoundment of tailings in Zimba
bwe. The control of construction by monitoring 
of the geotechnical and hydraulic factors has 
been undertaken there and has paid dividends in 
terms of reduced costs, fewer failures and 
acceptable environmental impact.

§S§£h_and_Lamy presented their design of tail
ings dams for storage of phosphate waste. In 
the case of phosphate plants in Brazil, the 
cycloned tailings are considered too impervious 
for building dams by conventional methods. 
Therefore, they proposed to use a modification 
of conventional design.

(I-c) Portection from Failure of Waste 
Accumulation
(See Chapter 3.D of the S.o.A. Report)

reported their
improving method of stability of filled ash 
which was in critical state, and their instru
mentation to evaluate safety.

Bro| showed examples of piping failures of ash 
lagoons. The ash lagoons with the decant pond 
immediately behind the dike are much more sus
ceptible to piping failure than those in which 
the decant pond is situated as far as possible 
from the retaining dike.

(I-d) Settlement of Organic Sludge Landfills 
(See Chapter 3.D of the S.o.A. Report)

!?3E^well_and_Nelson presented their study on the 
compressibility behavior and resulting leachate 
generation of a combined sludge composed of
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organic cellulose fiber and inorganic minerals. 
Based on their long-term one-dimensional consoli
dation tests conducted on the organic sludge to 
determine the effects of fiber decomposition, 
they proposed a rheological model to represent 
the compressibility of the saturated organic 
sludges, both with and without fiber breakdown.

(I-e) Disposal Site Criteria for Hazardous 
Wastes
(See Chapter 3.D of the S.O.A. Report)

s5it!i_a0§_i?iddl§ton explained the pollution- 
producing mechanism of calcine which is a waste 
product of the manufacture of sulphuric'acid, 
and proposed environmental control measures and 
waste disposal site selection criteria for 

calcine.

Their proposal for the design of calcine dis
posal facilities stated in their paper should 
be also considered for any hazardous waste 
accumulation in order to avoid groundwater 
pollution.

(I-f) Protection against Groundwater Pollution
(See Chapter 3.D and 3.G of the S.o.A.
Report)

Loxham advocated that simulation studies of 
contaminant mobility in peats are important 
in assessing the pollution risk of peat-lands 
caused by waste disposal. He also stressed that 
the determination of parameters to be used can 
cause difficulties and an understanding of the 
structure of the peat pore space and physio- 
chemistry is of great importance.

Zimmiei_DoYnow_and_Wardell introduced their 
I mpor t ant  recommendations on permeability test
ing of i mper vi ous soils in or der  to know the 
ability of interception at the hazardous waste 
disposal sites based on a large amount of infor
mation gathered on test results, equipment and 
test procedures.

Lundgren presented the results obtained in a 
study on the application and durability of 
soil/bentonite mixtures as sealing blankets 
under sanitary landfills. He found many import
ant factors in preparing suitable sealants with 
bentonite for sanitary fills.

Pusch reported his evaluation of bentonite as a 
barrier relating to Swedish work on finding a 
suitable technique to isolate unreprocessed 
nuclear reactor wastes from the biosphere. After 
studying unsaturated and saturated flow in 
highly compacted bentonite, he concluded that 
the flow rate would not be higher than approxi
mately 1 mm in 30 000 years with a regional 
gradient of 10 and a permeability of 10"”  m/s.

This research work would encourage the con
fining technique of nuclear wastes. 
Kastman_and_Huibregtse reviewed available 
literature and evaluated current research regard
ing mechanisms of soil detoxification. Their 
report states that current detoxification 
methods and procedures are relatively slow and 
would be quite expensive for actual large 
scale use. Therefore, more research and field 
performance testing needs to be done to 
develop cost effective soil detoxification 

systems.

(II) Erosion Protection
(See Chapter 3.A, 3.F and 3.H of
the S.o.A. Report)

reported environmental problems of 
some old towns in Central Italy. He gave 
examples of towns on hills being eroded and an 
outline of the geotechnical and morphological 
situation of the site where most old towns in 
Northern Latium were built. He discussed the 
influence of anthropic factors on the rate of 
evolution of instability. He points out that 
measures should be planned on the basis of an 
exhaustive analysis that keeps account of all 
the various factors and placed them within a 
global framework even though such factors 
may appear to be unrelated, being separated 
in time or space.

ii£52!3^i^.£_§tone_and_In2les showed practical 
methods of ensurlng”safety and water quality 
for earth dams in dispersive soils which were 
susceptible to erosion. They explained two case 
histories exemplifying these problems. One 
involved gypsum treatment of the water in 
connection with repair of a failed dam and the 
other a soil treatment to suppress storage 
turbidity.

(III) Change of Geotechnical Properties due 
to Pollution

(See Chapter 3.A of the S.o.A. Report)

§ Ei ^i } § £3D. i _i i agar aj _and_Si yagul l ai ah r epor t ed 
t he pr obl em of  di st r ess" t o“ t he“ f l oor s , pave
ment s and f oundat i ons i n a f er t i l i zer  pl ant  
caused by heavi ng of  t he soi l s due t o 
phosphor i c aci d cont ami nat i on.

(IV) Subsidence due to lowering of the 
Groundwater Level
(See Chapter 3.E of the S.o.A. Report)

u§§hi£§_§DS_§§t2 reported the numerical analyses 
for the land subsidence of the N5bi plain. They 
found a desirable groundwater level to prevent 
subsidence and the allowable withdrawal of 
groundwater with finite element models. Also they 
are predicting the future subsidence there.

(V) Geotechnical Maps useful for 
Environmental Control 
(See Chapter 2 of the S.o.A. Report)

K§nteY_§2d_van_der_Merwe proposed to use geo
technical maps as a vital tool for assisting the 
multi-disciplinary teams which co-operate in 
planning a reduction of the impact on the en
vironment of the many projects.

PAPERS SUBMITTED AND CLASSIFIED TO SESSION 6

Ballisager, C.C. and Sjirensen, J.L. Flyash 
as Fill Material.

Blight, G.E., Rea, C.E., Caldwell, J.A. and 
Davidson, K.W. Environmental Protec
tion of Abandoned Tailings Dams.

BroS, B. Pollution from Ash Lagoons and Use 
of Ash for Embankments.
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Busch, R.G. and Lamy, L.F. Tailings Dams in 
Phosphate Mines.

Gatti, G. and Tripiciano, L. Mechanical 
Behaviour of Coal Fly Ashes.

Gorle, D. and Reichert, J. Un remblai expéri
mental en phosphogypse (Experimental 
Embankment in Phosphogypsum).

Kantey, B.A. and van der Merwe, W.J. Geotech- 
nical Mapping, Aid to Environmental 
Control.

Kastman, K.H. and Huibregtse, K.R. Mechanisms 
for Detoxifying Soil.

Lousberg, E. , Lejeune, M. and Thimus, J.F.
Contrôle continu d'un massif à stabilité 
critique (Permanent control of a Mass in 
Critical State).

Loxham, M. Pollution in Peats.

Lundgren, T.A. Some Bentonite Sealants in Soil 
Mixed Blankets.

Mackechnie, W.R. The Impoundment of Tailings by 
the Mining Industry in Zimbabwe.

McDonald, L.A., Stone, P.C. and Ingles, O.G.
Practical Treatments for Dams in Dispersive 
Soil.

Pusch, R. Unsaturated and Saturated Flow in 
Swelling Clay.

Sciotti, M. Some Problems of Environment Pro
tection in Italy.

Smith, A.C.S. and Middleton, B.J. Environmental 
Control of Calcine Waste Disposal.

Sridharan, A., Nagaraj, T.S. and Sivapullaiah, 
P.V. Heaving of Soil due to Acid Con
tamination.

Ueshita, and Sato, T. Study on Subsidence of 
the Nobi Plain.

Vazquez, E. and Alonso, E.E. Fly Ash Stabili
zation of Decomposed Granite.

Wardwell, R.E. and Nelson, J.D. Settlement of 
Sludge Landfills with Fiber Decomposition.

Zimmie, T.F., Doynow, J.S. and Wardell, J.T. 
Permeability Testing of Soils for 
Hazardous Waste Disposal Sites.
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