






































Why should a nice

plastics company like Gundie

getinvolved in your
dam pollution problems?

Every year oceans of industrial wastes seep into the earth,
causing an ever-increasing threat to nature’s water systems.

Technical know-how

Through years of experience with many installations in
South Africa, added to lessons learned from all over the world,
Gundle have developed expertise to solve your lining problems
All kinds of problems involving lining dams, canals, sewer
installations, oil tanks, tunnels and industrial evaporation
ponds.

Answers from Gundle

Earth movement may destroy the integrity of these facilities,
but not those lined with Gundle plastic membranes. Qur
beautiful sunshine may cause degradation to all sorts of
materials. But Gundle researchers have formulated one of the
most advanced plastics for resisting ultra violet radlation from
sunshine,

Gundle Plastics (Pty) Ltd

Cundle

Helping other people mind their business

Special formulations

Dam contents of acids, ol, sewage. chemicals — even fresh
water in different areas ... may require a different type of
plastic. Gundle are not only qualified to assess such
requirements, but to formulate new plastics which may be
required. Gundle Research has dey cloped over 30 unigue
plastic membranes in answer to such problems.

Specialized teams

Gundle employ full-time contracting teams on dam and
other lining projects. Each team is highly trained in all general
aspects of lining and specialists are available in very specific
fields.

Just to name a few, there are omamental lakes, sewerage
ponds, slimes dams, tunnels, water storage dams and even rain
seepage through polluting darbage disposal dumps as well as
coal dumps,

Gundle care about South Africa being unpolluted
underground and want to help Ppeaple do something about it.

Please pick our brains

Simply phone Linings Division at 36-5271 /9 or write to
PO Box 633, isando 1600,
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QUANTITY SURVEYORS AND GEQTECHNICS

8Y B.A. KANTEY

Because of the necessity to have Architects appreciate the special measures
required for the design of foundations for structures on expansive soils, the
National Building Research Institue in 1950 initiated a programme of articles
in various architectural journals, 1, 2 in addition to the Information Sheets
distributed regularly. That this programme paid off is evident by the
recognition by virtually all firms of reputable Architects that Foundation
Investigations and Geotechnical advice is a sine gua non in the teamwork
required for important structures today.

Unfortunately the same cannot be said for too many of that group of professionals
who form an important part of the team - the Quantity Surveyor. This is more the
pity since one of the claims of Quantity Surveyors is that their method of
specifying, measurement and payment, reduces the probability for contractual claims.
This may well be the case for general construction but the same cannot be said for
the measurement and payment for excavations. In fact, as methods of excavation

and lateral support become more sophisticated, the opposite seems to be applying.
Prime building land is becoming increasingly scarce, development is taking place
more and more in geotechnically difficult ground and the potential for claims
growing.

This is not to say that the Quantity Surveying profession as such is not conscious
of the problems posed. The over-riding problem seems to be the extent to which
they are allowed to be directly involved in the teamwork required for modern
building practice. Before citing a few examples of the problems that arise, it is
very necessary to point cut that I could quote as many examples where-the Engineer
or the Architect was at fault. Such cases are, however, generally sins of
commission but it will be evident from the examples given that, in the case of the
Quantity Surveyors, the sins are more ones of omission.

CASE 1

A building contract for a major building with basement excavation in rock was put
out to tender. A full geotechnical investigation was carried out and a detailed
report submitted to the Client and the professional team. Because the Quantity
Survey branch of the particular government department had its own "standard"

rock classification method, in turn related to measurement and payment items,
this "standard" was used in depicting ground conditions on the drawings and in
the Bill of Quantities.

A dispute arose as to the classification of "hard" rock as much of the rock
encountered could, in real terms, be described as extremely hard which could
only be removed by blasting. This dispute could have been obviated if the
Quantity Surveyor had stated in his document that a detailed geotechnical
investigation had been carried out and that a report was available.

CASE 2

A house was designed and construction supervised by an Architect. Built on a
steep slope, the Architect authorised extra-over payment for a limited volume
of material which was classified as rock. The builder was not satisfied with
the certified amount and sought advice from a Quantity Surveyor. As a result
of written advice from the Quantity Surveyor the builder instituted arbitration
procedures, claiming a very large amount for excavation in boulders and in
material classified by the Quantity Surveyor as rock. A Geotechnical Engineer,
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called in by the owner, established that the volume of boulders had not been
measured but arrived at by visual inspection after excavation had been completed.
In addition, there was no material in the excavation which could have been
classified as rock, not only in real terms but also in terms of the specification
in the building contract. As the Architect, having fulfilled his duties, was no
longer involved, the Owner rejected the claim. As a result of informal
discussions between Geotechnical Engineer and Quantity Surveyor, the claim was
effectively withdrawn and settled shortly before the date set for arbitration

but not before substantial costs had been incurred.

CASE 3

A shopping complex was designed on a sloping site, with the Tower half of the
site requiring up to 3 metres of cut in high water table conditions.

The Engineer managed to persuade a reluctant Client to spend three thousand rands
on a site investigation. The subsequent report recommended spread footings, where
piles had originally been envisaged, saving tens of thousands of rands. The
report also specifically stated that well-pointing would be required where
excavations exceeded 1,5 m depth,

The Quantity Surveyor provided no specific item for the well-pointing and
furthermore, using a standard clause, stated that no soils report was available.
As a result, the Contractor struggled in a morass for weeks, trying to avoid
well-pointing, before eventually putting them in and rapidly getting perfect
working conditions. Not only was the project behind schedule, but a serious
claim situation had arisen.

CASE 4

A six-storey block of flats was designed on a very steeply sloping site in
variable transported and residual granite soils and hard rock granite. The Client
was persuaded by the Engineer to spend a couple of thousand rands on a site
investigation. The report gave precise recommendations on classification of
material for payment, including the use of explosives for rock. The Quantity
Surveyor, while distributing the report to tenderers, specifically excluded the
report from the Contract. His Bill omitted all mention of blasting or explosives
for rock excavation, but 300 m* of very hard massive granite could only be removed
by careful blasting. The contract was delayed 2 months and a claim situation
developed.

I't should be evident from the above that the necessary teamwork for the successful
completion of modern-day structures is not always being carried down to that bottom
level of construction, the foundation. It goes without saying that the Quantity
Surveyor today works hand in glove with the Architect, Structural, Mechanical and
Electrical Engineer even insofar as the design and specification of sub-surface
construction. However, the evidence seems to be overwhelming that the specification,
measurement and payment for excavations is Jeft to the devices of the Quantity
Surveyor alone. This may be logical where no geotechnical investigation has been
carried out or where such an investigation has revealed that no problems will arise.
But where the report indicates variable conditions, makes specific recommendations
and indicates problem areas, it is surely logical that the Quantity Surveyor should
make use of the specialist knowledge available in the team to ensure proper
specification, measurement and payment. Too often, in fact, the impression is
gained that the Geotechnical report was not even read by the Quantity Surveyor,

if it ever reached his office.

But surely the first step should be agreement on a comprehensive standard method
of classification for excavations. While SABS 1200 D is a reasonable guide, it

is not comprehensive enough in its breakdown of rock excavation and there are
perfectly adequate classification tests. It is to be sincerely hoped that, in the
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not too distant future, a committee of Quantity Surveyors, Geotechnical
Engineers and Engineering Geologists will be set up to formulate an acceptable
classification system as a first step towards reducing the claim potential in
sub-surface excavation.

1 The Architect and Foundation Engineering B.A. Kantey S. Afr Arch
Record Vol. 37 No. 12, 1952

i Cracking of Buildings in the Orange Free State. D.M. Calderwood,
C.A. Rigby and B.A. Kantey. S Afr. Arch. Record Vol. 38 No. 1, 1953

SYMPOSIUM ON DEEP BASEMENTS
AUGUST 1967

Copises of the above proceedings are available from SAICE, P.0. Box 61019,
Marshalltown, 2107, If you would like a copy please apply to Mr. B.B. Venter
enclosing your cheaue or postal order for R5-00 in favour of the SAICE.

XI INTERNATIONAL CONFERENCE
S0IL MECHANICS AND FOUNDATION ENGINEERING
SAN FRANCISCO 1985

The South African society has been allocated 52 pages for papers. All papers
should be 4 pages or 6 pages in length. 0Odd numbers will be rounded up to the
nearest even number in calculating the total number of pages submitted. Authors
are therefore requested to attempt to use the space allocated as efficiently as
possible.

The final date for receipt of papers is lst September 1984, Member Societies
will be responsible for selecting their own papers for submission tao the
Conference organising committee.

If you intend submitting a paper please submit your 300 word abstracts to the
Honorary Secretary, Geotschnical Division, P.0.Box 221, Rivonia, 2128 before
3lst January 1984.

INTERNATIONAL WORKSHOP ON SOIL STRUCTURE INTERACTION
DEPARTMENT OF CIVIL ENGINEERING

UNIVERSITY OF ROORKEE

ROORKEE, INDIA

Date Change Notification

Due to unavoidable circumstances the International Workshop on Soil Structure
Interaction will now be held in the Department of Civil Engineering, University
of Roorkee, Roorkee, India, from November 28 to December 3, 1983 in place of
October 10-14, 1983.

GOPAL RANJAN

Organising Secretary
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REPORT-BACK ON SHORT COURSE ON
APPLICATION OF PROBABILITY AND STATISTICS IN GEDTECHNICS

given by Prof Dimitri Grivas

Held at Sandton Holdiday Inn
from 6-8 June 1983

Tuwenty-three participants from as far afield as Cape Town, Durban,
Germiston and Johannesburg attended this course which was held under
the auspices of the University of Stellenbosch is association with
the Geotechnical Division (to help cover the expenses/profits? in
bringing Prof Grivas to SA).

A comprehensive set of notes consisting of 152 pages of text, a
bibliography containing 166 references and numerous tables was issued
to the participants. In his introduction to the course, Professor
Grivas gave an overview of the current computer revolution and the
emergence of microprocessors and computerised design aids. The devel-
opment of the computer has brought with it the use of probability
theory in Engineering. Probability and statistics in geotechnics is
a relatively new field compared to more general application in say
structural engineering.

The outline of the course can double as a flow chart for the design
or decision making process:

PROBABILITY: (universal)

- theoretical model useﬂ to manipulate data (probability is to
statistics as geometry is to land surveying)

STATISTICS: (site dependent)

- data gathering

- inference of site conditions and material behaviour
HAZARD ANALYSIS

- evaluation of loads on structurs

- determination of possible events of floods, wind, etc.
RELIABILITY ANALYSIS

- objective: to determine the probability of failure of a struc-
ture or soil/rock by means of statistics, probability and the
hazard analysis to provide the input to the risk analysis.

FAILURE CONSEQUENCE EVALUATION
RISK ANALYSIS
DECISION ANALYSIS

In the overview of basic probability concepts Prof Grivas crystal-
lised this vast topic to the 3 axioms

2 definitions

3 rules,and

2 theorems required to tackle most probelems in statistics, Conditional
probahility and its application in a monitoring programme (uhere the



actusl behaviour of the structure is compared to the expected be-
haviour) was briefly touched vpon. A lot of time was spent on the
basic principles and the determination of statistical maments of
various probability density functions {the first night's homework).

Bivariate and regression analyses were dealt with next. Common errors
and the badhabits developed by engineers were pointed out where any
sets of data are easily approximated by means of a straight line. Par-
ticular applications discussed were site characterisation and the de-
termination of special variability of soils. With words like "autp-
covariance" and "autocorrelation function" etc throuwn about, I felt
myself wish that I had been = little more attentive when listening to
mining engineers talking on geostatistics applied to ore reserve
evaluation and the determinmation of the number of boreholes recuired
(and at what spacing!) to obtain the desired lavel of confidence in
the information gathered. Worked examples made this seemingly diffi-
cult topic a little easier (at the time - it is necessary to ga through
the notes again).

Hazard analysis and failure conseguence evaluation are problem depen-
dent and were not discussed in detail during the course. Conditional
probability may be used to either update the structure's performance,
and if this is reasonably well known, the leading on the structure.

Risk and decision analyses wsre discussed next to provide the frame-
work in which probabilistic methods in geotechnics are to be presented
to the client. Tolerable risk and the method is which decisions are
made are based on past good or bad experiences and are dependent an
the gaverning body. The subjective aspects of engineering design are
introduced in both risk and decision analyses.

The discussions of the basic probability concepts, bivariate analyses
and calculation of statistical moments occupied a large portion of the
course for a very good reason. A relatively new technique for perform-
ing probabilistie reliability analyses was presented. This involved
the use of the point estimate method which may be definad as follows:
(Grivas & Stiefel, 1983) "The fundamental concept in the point estimate
method involves an approximation of ths exact pdf (probability density
function) f(x) of a random variable x by a mass density function

pi = p(xi), defined at selectsd discrete values xi. The values of xi,
and those of the corresponding mass densities pi, can be determined so
as to satisfy the requirement that the discrete approximation pi {xi)
has the same statistical moments as the continuous density function
f(x), up to a certain order. The value of the latter (eg second,
third, etc) in turn determines the degree of accuracy of the approxi-
mation",

In structural engineering we have a prallel in the problem of a beam
loaded by means of an arbitrarily distributed load. To perfarm the
necessary calculations, this distributed load is replaced by one or
more point loads, which add up to the same total load as the distri-
buted load, and ars positioned in such a way so as to exert the same
bending moments and moments of inertia (second moments) etc on the
beam,

The point estimate method makes it possible to make uss of a micro-
processor or even calculator for probabilistic analyses which would
otherwise have required larger computers where say Monte Carlo methods
or other simulation techniques are (heavily) employed. The reason why
Monte Carlo or other simulation techniques are used in the first funo—
tions used in geotechnics ars of such a nature that the substitution







- 20 =

The mean of Nr is therefore calculated as

Nr :E(NY) = Dlel+p2N¥2

1
= %.3,56 + 5.13,58 = 8,57
which is not equal to the bearing capacity factor obtained when the

mean value of b is used (N(F) = 5,93).

To obtain the standard deviation of the b.c. factor :

E(Nr )2 = é (3,55)2 + % (13,58)2 = 98,51
gmz = 98,51 - (8,5?)2 = 25,07, and
gnN = 5,01
REFERENCES
1. Grivas, D A and Stiefel, V G, 1983 : Reliability assessment

based on point estimates of probability moments. Unpublished
paper in course notes.

2% Lambe, T W and Whitman, R V, 1967 : Soil Mechanics. John
Wiley & Sons Inc, New York.

TOM RUMPELT
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. . p— TRANSVAAL . .c.ovivviiiny e 011-6184483
! B NATAL... .. Bradn v AT 031-722345
f=) ESCAPE i sndivmety o2 ties 0431-25974
. W CAPES. . o8 . 021-534525
1
1 GRADES U44/U84
1 Transverse permeability
6 x 104 m/s
GRADES U14/U24 | Transverse throughflow
Normal permeability L] up to 68f/Mr/m width of
3% 10 m/s 1 fabric
Normal throughflow up 1 Cut-off drain application
to 2208/m?/sec ; ] in limited access or where
Simple subsurface drain hl stone is expensive
configuration i
I
I
[/
: I
Yo i
|
|
: GRADES Ud4/Us4 |
I Vertical drain application |
for retaining structures, |
| abutments etc. using the
1 GRADES Ut4/U24 transverse draining cap- )
] Geotextile allows moisture acity of the geotextile ]
i to pass through gabions |
il S || while preventing the migra-
-l tion of fine soil particles |
! |
! 2\
=== =7

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.

ALy
AL el
A EATIALTG

LIMITED

QM)& HUNT GEOFABRICS & it

FLORAPRINT



