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COMTINUDUSLY RE-INVENTIMNG
HIMSELY

n coing the Bile story of 3 socrevakl
ool wiho stared powsng export

anchuidds in mbkd-ldy snd them fumed o
cabinet-making at un age when othey people
retlre, Hendrk Eifvien sety the tone for the
way in which be b seeking o navigaie his
owin life, “This felloww sakd you should hiave
the conrsge bo bring about a com |'|Ir|:r
r|'I|-I|'I-.|I' 11 yonig I-‘ll'llllLH coend koS &6 least
three dmes by vour lide,' he relares,

%o, b Agel 300, Henddnk made a clean
break with SRE, 1he ciganisation which he
had bommvded 10@eiher with Uslar Séeffen and
Ansdy Boberion i 1974 'One thing | wjl]
Alwiys Speheciate - in fact, 1 regand it & Lhe
bgmet Oppodiundty @nd blesdng over prarsad
T e - b el therde eaaiiesd B rmaeket
devnand lon the specialing proterhnscal
engineering wrvion we had o offer. and that

PROFILE

Intent on engineering novel
solutions to problems

As co-founder of SRK, the company thal he had helped
develop into one of the largest mining consulting firms in the
world, one would think that when he left there at age 59 Dr
Hendrik Kirsten would have afforded himself the luxury of
sitting back in semi-retirement. But such a scenario would be
anathema to a man whose philosophy in life is 'to pursue
specific goals at any one time, with total commitment, to the
fullest of my abilities’. Two years later, admittedly, one finds
Hendrik ‘at home' in Robin Hills, Randburg, but only because
the offices of the engineering consulting firm he established
under his own name in 2001 are run from the same premises.
Lorraine Fourie caught up with him there

in Crmlaar amd Andy | hid business associates
of ghialuie I|'|I1'H11I:.l anal trust with whom |
could bulld & consuliing practioe

“Fed, | had knoswn Tor scate Uemse that |
wanied 1w e l|'||.!-|.'|.lrr|-.1rnl again. After so
many year with the wme prectios yoor
Eivilriet gnd competencies tend o gl
pigetnhobed snd | wanhed 10 make mmysel
avaabahde fov c1bemis (hat normally woald e
huve apywnscieed me wihibe | was 31 SRK

g eternational companies Ble than
e & Ehewad 10 prospective chents that
weoniled moe dpproa by an ndivdusl wnthin
wich @ consaltancy lor his of her specialing
know |edige and problem-aolving abilides. o
froan that pErpEctive the change has been
very worthwhile. | now et sppolntments
from clenis thai | othenwise would not have
recelved, ecmse |'mi a free agent.”

The culinare ol Innovation and
compedition for exceilenoe which Hendrik
hedped bnstill st SAK remaln pivolsl in his
presend wenik. “¥ou've gol to re-nvent
youirkell pontinumnly 1o stay ahead. You ve
Eot oo huirew i ibsllity 10 devrlop yoomel in
s o and offer new prodocts 1l
have Dt b availablbe vet

Hendeik bellerven that visionary thinking &
snmeihing you sither have, 00 do not hawe,
and that ofganiastons sepport and o L o

e —

e three [eirtrers whp foumded SRK
Copsulthng o 1974 I relaved spomd,
dpavirig el recently aepain after their
carreerd fook dfvergent courees: Menidrik
Kiriten, Andy Rodwerison and Oskar Steffen

a1, “Vou Canmid foboE i and vou cannod
lemith it st wou can guide people b beCnome

e silipt ot W

ACADEMIC APPROACH

With hum. 1% an attthide of life, bat Be't "ol
quite mepe’ wheiler be was born with the it
ol latesil-syntheh thinking I haven'T done
much reseaich on that,” he @y tongee-in
cheel 't | think the parental home, the
Wiy you wer biought up, has a formanyve
inflisence Gn your cven tual thinking skills |
remember my dad made 5 big thing of
prople having 1o use thew mands, amd thst, |
thilnk srmised latend alalitaes Lo ws chikren
My matier, foo, wosild not spoorieod w
while wit wrre 31 work solving methd
enbdemn of doding Latin tanslatony. She
would sty s Uhat sodsioer ewnsieqd, Byl
weonilel bt 1w bartle it ount for ounseives. da s
maalt, iny whoke nclination o (O use |y
ikl 6 &6 ifiruraend 1o f.|'|-'|.l"‘..g. and g

A a itage in ffe when peopile mermialfy
stird Plilmdilag about retiresment, D
Hiewrelrik Kirsden extablished o pew engin-
gering consulblng finm, focusng an fhe de
velopumest of novel solubions for prodrlenm

The subsec] of anabyocal ws=a-af mysthiets
Uhsinkanmg elbot an equent QuoiEion from
lideratuie from Hendok- “The hend i 1o the
Ll ptor whal the hand od i 10 the SRatye
The hand ane deaves and opérm in 3 prooes
o dscorvery (analviis), whise the hanad of the
fudprio Ay itheeioes and Maoaalds the
wulphuie. SCiemfaty ane amalyaes — they
distovel by cleavage the brwa of natute
Enginevrs and technologlists are by mairing
and experience synihesisers — they pud Ehose
Laws tnjether In the comstmuction al dewices
st ape uselul B0 our existence.”

Hir wadees coticert abowl 1he fcr tha
soimn innlversity engineering deparmenis
don'l abhwayy hully undecstand this symbloiu
ielatsamihdp. “They emphasise the snalyiical
o, The maths and 0 fonh, 5 the
experrr of e design courses. Whait they
daont pealite is that they e deaying e
ubulert L Opportunity o develop his or hey
wnihatil thinking siodls, widch ane &0
imrrif il urt iof the FEUTY D empnesy
s B
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Hendrik had been part of academic life
himmaedf hefore his career with SREK fook olf. A
graduate of the Univesity of the
Witwatersramd in the sixties when he
ahtatmed his BSc (Civill and MSc {Structusal)
Engineering degrees - followed by a Fhid in
50il Mechankcs {1%86) - he spent seven years
(1907-1974) lecturing in Rock Mechanics at
Wits" Department of Mining F.I'IEIHQEFI“S_
Thes was preceded by a year {19%66) a8 pari-
time lecturer in Stmiciural Engineering in the
Cegariment af Civil Engineering at Wits. His
thoughts, therefore, are lounded in grassioots
xperience of the education process and the
offigring that it produces.

Young employess recruited wnder his
mentorship at SEE, had, inter alia, to be
practical problem-solvers, achlevement-
oriented and theive oo csallenges. Hendrik
harks back o his childhood experiences, 'l
think we came from such an environment
Wie were encouraged 10 challenge the average,
not simply follow e leader Mowadays, it's
still omee of the biggest missions in my Life.
Formunately, 've always had thal opportenity
whierewer | go. And I dan’t think that's a
rrstter of luck. 1 think it's because you accept
the responsibiiny for your cwn enjosment
and the satkslsction that you achieee '

The qualities that Hendrik impressed upon
his professional cfispring are also manifest in
his osen cluildren. From thebr earliest days
Lowis (33}, Anton (32), Riette (31) and
Exienne (300 took pan In discourses at home.
They were not, in the style of the time, told
o gov and play outside, but ghven the choice
o be part of the conversarion. And Later on,
85 woung adulis, they were encouraged to stay
al home o ensure that when they leave it
wiihd be as mature, independent (hinkers,
respected [or an own apinion and worldview,

Henulrik adds: “To be independent as a
child is nod o put 3 teeasand miles between
o and your did, bul to be allowed o have
your gown mind and fo be respected o (1. B
it s important tor chibdren bo realise that,
given the oppertunity, they have 1o lie up t
the resporsibility and caise themselves 1o the
beveel of thetr parents and teachers.'

His family is another reason wiy Hemdrik
decided o change hds [ileseyle, 1 have, for a
bomg Hime, wanbed 1o spend more dme with
them, especially with my wafe, Yvonne,'

OPPORTUMITIES ABOUMD

It's doubtful whether e has fully achieved
this ohjecuive, because he @5 a5 busy as ever,
being vodved ina nuimber of projects in
South Africa and abroad, His clents iclude
some of the largest miring howses, building
constiection companies, enginoering
conswltng practices asd legal practices,

He says he regularly consulls on a range of
speclalist geotechnical, structural engineering,
economics, and hydrology and minecal
expiorathon and processing problems in the
mining and civil engineening Industries,

‘I tend to be employed on the
develogament af novel sofutons lor problems
and, a5 meeryone knows, such work requires a

mBI\HE LE INGENIEURSWESE
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large and very me-conswmeng mental ingas,’
he outlinses broasdly, °T find the most exciting
aspect of my work to be the use of probability
theary and risk evaluation in almost all of my
aviggnments. These technigues have enabled
me to provide & much-nesded secvice to
markagess at all levels on informed decisbon-
making.’

Currenll asslgnments inclucke rmock
engineering design and safety audits at an
underground platinum and pallsdinm mine
i the USA, msk assessment of sustabned
production af an open-pdt mine in Awitealia,
support design and risk assessnsent of the
timedy comimissioning of a mew mining hlock
at & diamond mine in Sowth Africa, and
busimess risk assessment of geophysical
exploration for mineral deposits. He s also
invalved in gectechnical engineering ancd
terrder rigk assessrment on the Gagtrain F‘.apld
Eail Link.

Appearing s an expert witness in
cngineering coniraciual disputes abso ocouples
& steacdy amount of his tme. He has, over the
years, appeared on behall of a whaole
spectrum of parties and has contributed
signifecantly th the resoluton of many of
these dispuies

SPIN-OFFS

His quest for excellence has had many spin-
offs, He has published 73 technical papers,
primarily in refereed jourmals, six of which
wion Rl awards, and his speclalist
knowledge in soil and mock engineering and
in-gronred stnsctural engineering has made
him an lnvited speaker at confercnoes and
workshops worldwide He was lauded a
business leader in the Englmeening News
leadership serbes of 20000 But the biggest
bonus probably is that be is doing what he
Likes besl. "My work has always been my
foishy, and if you like what vou do, then
there's no end o you,' he say.

He adrits that when he gets preocospied
with & task he can easily become withdrawn
and ahsentminded, ‘But ithe people chose 1o
me know that, even though 1 may be guiet,
my relationship with them hasn 't changed.
Your wiole heing resnains focusesd on those
people that have an influence on your [ife ...
and that extends to my clients oo

A mission e is equally passonaie abost ks
s work wilh S30WERS Internanional, a
foidssonary association that tralns lay people
to spread the Gosped. He was elected as
International Preskdent in 2001 and 15 a1
present revising the methodologies of the
mission fo enhance (s message 1o the broader
soctery. The acknowledgement of efernal
values is paramount in Hendeik and Yvonne's
livies,

There stll emains tiose for & pegular
rownd of jopgging and cycling. watching his
favourite TV sports programmes, or reacding
béographiies ... and then sitting dowm to one
of Yyonoae's excellent hore-cookaed dininen,

Having fun while you are being creative
has, after all, always been a motts of his,

|
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SUPPLIERS OF
AND SOLUTIONS TO:
GABIONG, MATTRESSES,
GECTEXTILES, GEOPWPES,
BIO-DEGRADABLE BLANKETS
GEOCELLS AND GEOMEMBRANES
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FOCUS ON GEOTECHNICAL ENGINEERING

by challenging design &

problems

NOI Ltd, a partnership between the

Mauritian company IBL Ltd and
Chantierre Piriou, a French-based ship-
building and repair company, embarked on
the construction of a ship-building facility
to mainly service the fishing fleets of the
Indian Ocean.

The facility comprised a -10 m CD repair
quay, a -7,5 m CD dry dock and a large
ship-building shed and adjoining slipway in
Port Louis harbour, Mauritius. Franki,
together with local partners General
Construction Ltd and Sigma Ove Arup,
undertook the initial feasibility and site
selection studies in 1997,

The initial site on the southern flank of
Port Louis harbour was dismissed for
environmental reasons. A suitable site on
the northern entrance to Port Louis harbour
was finally selected and detailed
investigation and planning of the site

APRIL 2003
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commenced in 2000. The development
layout is shown in the map on page 6.

GEOLOGY

The site is underlain by basaltic lavas of the
older volcanic series which comprise
alternating bands of compact olivine-basalt
and coarse agglomerate. The elevation of the
basalt varies significantly owing to a
prolonged period of erosion in the late
Pleistocene, and elevations of rockhead
between —40 m CD and -15 m CD were
recorded in the geotechnical investigations.

The estuary of Port Louis harbour has
resulted from the flooding of the Palaeo-Le
Pouce Valley. Colonisation of the coastline
by hard coral has occurred at a number of
elevations related to sea-level changes. Basalt
is overlain by these coral horizons and the

characterised
id construction

surficial horizon consists of dredged coral
sand fill.

MARINE STRUCTURES

Franki adopted a general solution of
diaphragm walling for the repair quay walls
as well as the dry dock and slipway walls.
These 800 mm thick diaphragm walls were
nominally socketed into basalt bedrock and
provided the optimal solution for the
penetration of hard zones within the coral
reefs as well as the ability to penetrate the
variably weathered basalt.

REPAIR QUAY AND SLIPWAY

The repair quay was designed by Franki to
accommodate a dredged level of -12,0 m
CD, and wall stability was provided by

cIvIL ENGINEERlNG@



dat

heeavy-chuty stewl theback Snchon with
prEcEil Conciriy desd-men plsced af chart
datum bewel with oo wabiliry schived with
& mbnimum 10 m scket into highly
weailiered hawal bdmck

The diaphragm wall fos the repair guiy
wins extenided |0 form the Walls for the
slipwiay, wiilch were tied back o the guay
wall tructurm oves the deeper entrance
sectioans andd cantidievered a8 the shallower
secthomi. The reinforond concrete floog of the
slipway wad suppaned on deiven Cisl-in-sita
enilargesl bise piles installed from genezal
quay level

DRY DOCK

The pecedulty Comprted OOl rectsen of a
dry dock - 130 m long sl 27 m owade, with
a fhoot level @i =T,5 m O - b the seoond
phase of the CNOI developement. For saomdlar
reasii bo thi et phise, diaphragm walls
privvide the optimal sohution for the dry
dock retalning structuses, The concept of
heavy-chuty steel Heback anchars attached to
precasl corcreie dead-men developed tor the
repalr quay wan alsn sdopled. A dezined
flou supported an high capacity bored
undeilurry piles was the opiimal slothon
develaped by Franki and Sigma Uve Anagp for
the dry dock foor The piles wese potithoned
o carry thar Bepavy el andd bilge block
wenlirig

A sigmafwant chalbenge in 1 desipn of
the dry doch wat cutimation of the
W.Ihhﬂr oo (e heghily weathersd basalt
undsying the (ondeete Noor o facilitaie a
dectubinn on wheiher the finor should be
drained on wndsalised and srchored down
Based on interpretation of the permaabiliy
tests o0 ihit wenihieed hissli, Sigma e
Arup tecoanmendded that a dradned flood
sulution be sdopled.

T ehry dock dphragm walls penetrated
the Basalt by fomme 1.5 m, forming a cat-off
1o water bnflow from ihe sides of the
encavation which oonssed of haghly
pervioms coral sand and coml debeis
Fatrmateon of it verbtical mBlow onto Hhe
deainage blankel beneath the dock fooe wes
based on the mesured permestnlines, whsh
enhilited & very high degree of vatisbiliny
The avinesl inflone tabes were some 500,

mﬂl'\ﬂELE INGENIEURBWEBE

FOCUS ON GEOTECHNICAL ENGINEERING

FORT LOWS WARBOUR

higher than i osed i the fondbiliy
staiies bual wese within the capacity of the

drwabrring waviem anad pompm

CONSTRUCTION

Franki proposed a ihe entire CHOL
developmient should be constructed in the
dry and that dredged reclamation of
ilgnificant pormions of the siie be carried out
duikng construction. The quay wall, stipway
ariil appeonbmakely S0 of the dry dock
wii sifuated in reclaimed arezs where a
shallow Lagoon waiin o ool reef win
prenii beifiie the site develiprnensl
Extimaive dyname compaction areed ol
try Franks ower laege sreas of the sive was
highly sscorahal in improving the reclaimed
amd] in-aitu coral orsoms, providing suitable
shallow lounding for on-shore strectures
and & good witsgrade (or paved working
arean, while also effecting significani
umperovemenl in the design soil properties,
which facilbsied meanimghul savings for the
redadnlrg siraciures.

The constructbon of the dry dock and
'|J|P'Hl'l' entrance slhuated bevond the area of
reclarmathion necrbated an iInnovative
Prmpoary woiki Viuchiee wihich womld
Laciliiate the dry dock dewatening and
eyiavalionm, Ol witfdlend oo
condtnem and would pronde 3 permanent
=0l ] wialll Brioew the Enimance o the dry
doi. Franki drerloped & double-shest plie
cofferdaim tinstute, with the ioner wall

————

placwid on the line of the gate il and with
thr wiwel sheet piles betng imeried jmio o
cement Tsenioniie oui-off wall extending
froem gate cill level down 1o a depth of
apjeoxpnaiely 22 m imio basalt bedrock. The
remmicrval of the cofferdam seawall has
pecenlly Bhen completed and fnal dredging
o ihi diy dock entrance will mark the
compleiion of the second phase of this
challenging project. The photographs
higghlight some of the inferesting phase af
comnat action,

COMCLUSIONS

The pioject wiil fegotiated wath the cliend
aind ol Cosopedation hewyd on a parmering
et srtwern all parses thougghout 1w
project faciinated the socessiul completion
of the difficull gectechnical aspects of the
development, The successtul complétion of
ihe project, involving complex construction
weipenices 2nid assoclaied high msks in
whrable gmpuuhnlul conditioms as well ms
i wver-peeseni dangers of cyclonlc mun ne
conditkans, & an outstanding example of the
advaniages of @ panmering approach for
jrrwchnical and manne constroction. It is
ugmifcant that & similsr dry dock comglea
in Franoe hus eecenily been completed ot
ugnificanily higher cost and in longe oon-
rsciion timme, ermphasising the compriende
o the civil enguneesing coaslfucton
indisitry in southern Afnc and it envitom

APRIL 2003
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FOCUS ON GEOTECHNICAL ENGINEERING

Unique and innovative
solution at Hillside

By Gavin Byrne, Technical Director Franki

Africa (Pty) Ltd

=nky Aliica (P Limited have sobvesd thae

tounadeticn probbems on ol Bve ma g
Abmarium e e propects o Southem
Afvics wnlng thell med anad teyted
Wk, Ehel driven Cist-n-sine p‘lll' with
an enlarged base, or mofe cominonly <alled
the ‘Feankl’ |,H|r

The imigial Bayside Project in Bichants
Hay Harbour was complered bn 1981 using
‘composbie’ Frankis feanicing sn enlarged
lase and pEecai ||LI|r whafl grouted into the
base. These piles weee founded at redatively
shallow degahi {10-12 mi on Cretaceous
Bedrock

Thin prroject wins followed by the Hillside
Smehier Project. which Frankd oomepleted in
1981 Omor aguin the enlesged base Fanki
proved mcerdud = 0 thit cane if was
fipaenided om the derne Upper Port Duambord
s hoswidon, geteeially af dq:.!rht of 10 m
i 14 m. [he proiedl, indorpotaling some

———

Lk DD i, i Bl ecrenomscally amd
wwcomiahully comphited. The peesenor of
umdetected "Black Hole”" m areas of posod
foymnding wise the denr Uipper For
Lharnfodd wnd wan abbent necessitated the
use of Connrieoas Flight Auger piles i these
drens, owWing o limitations of the squipimeinl
log the Frankl's

The deveiopment of g smelver viriually
identical o die Hillssde Smelter was glanned
al Matala nesi Maputo in Mozambigue in
195, Cnce again the enbscped base Franki
v 10 e signklicantty more cost-eHective
s superion i pefoimande 0oother plling
solutinm ihat were considesed. The piles
Wit orrvTdprd to be foundesd on
sppasraily’ dene wenids # shalios deprh
i m) bt the prevence of a2 derp mantle of
metaiatile (odlapaing sandt, Gneetered in
1k oo hinbcal breestagatioms, neduined
prle ey b foni e wp o i2 m below oy

el Franki e to the challenge amd
eatended their equipment 1o iy for these
lemeding depilin well DhEyond et Rodimal
ahrgeths of boundang femtation

An extrnaon b the Morsl Smetier im
Matnla commenoed soom after completion
ol the liest phave of the project in 2000 This
ity loundations were sudceisiilly
completed by Franki some two moaths
alveaid of wchedule and within budget weih
the lesacsns learnt on the Fest s Deing
il Lo pood) effect

An expaisdon of the Hillside Smelier sie
imumediately followsd the Moss] Ex panslos
Propect. Franki compleied the geotechnicsl
rvesligation and ivial plle work in 2001
e enlaiged hase onoe again peoeed o be
the counsrdone for both inad capacty s
writlemend periidmaence AN thire LR
alben witth theis urvgoe oot o el
Erotrerscal Iilﬂhlﬂ'li wEht Tabpecied L
irial pife rvaluation testng. b all thiee e
the erilafped hase provved to be Stréeri absoad
of othar pile pypes

The geoiechnical problems associaed
with the Hillside Expansion, however, pail
& fommldable challenge o Frankd anid
Willigein's projece tenm when companed §o
the prewious four propects

THE PROBLEM

Thre development of the Bro phase of (he
Hilhbde Samrtter wan Emited to i easiein
porson of e site. The wie planmng was
primanily governed by peotechmbosl s
Tounsfing oonditions evident fom the
st geotechinicl investiganons wich
revrdled the westeon portion of e site 0 e
unadeibain by @ stream channel with very soll
'H|+||,hl Bduics” to dl:p1h1 up o 10 m [T R1,]
ground level, In additicd, the argas of psoog
tounding designated as 'Mack Holed" wepe
e widely dlstitbuted on this western
portion of e ske, The low-tving wesierm
portion of the sie was the onby availatbé
ared lod the sxpansion project incorporaling
Petroortn and avoCiibed Brocesses BN Lae
Lieenfelds” portion of the ste. The
iepeieed plathorm elevation of 12,3 m A%
orialated (il of up 1o 4 m. whech
erscribated the problems posed by the
Hippn Muxds® and the deep Iounsling
CemmliRienTs

The llicwnng geotechnical promiems
faced Franki and the Billiton prosect femim

& Slgnilicint settlements generated by tha
filin pleced on highly compressibbe
layers resultng in potentdally lnrge
downdrag’ foroes

= Spwete risk o pile dshaft nregrity foa
Cdt=lni=aitu pibe shatis within the soli
Hejapein Manda

& Thi depih of the Lower Port Darndiced
aemer sand foundimg harieod Deing wp
o 2% m hekos platiorm levrd

The eotschnscal _Fﬂﬂﬂ-ﬂ'l.l e
conpminded by the ogistics] protdems
e e weith @ “East-rack” and demamiling

CIVIL ENE&NI!HIHB@
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FOCUS ON GEDTECHNICAL ENGINEERING

cometrictlon programene. The twpical sl
prafile with the ganes of geatechinical
prioblems demarcated is shown In flgure 1

THE SOLUTION

Chwing b0 the success with the rnla:rard base
il om all previous smeelter projects, as well
as the éxtended drpl:h rapq.b;l.lr}' dm-i-upud
by Franki for the Mozal peogect, Frankd
offered the enlarged base foarnded on the
clenise sammds of B Lower Port Dumnfosd as
tve oprimal wjution for the project
Extensive testing of the enbarged base during
the trinl pile contract confirmed the superiop
performance of the enlarged base founded
some 25 m below termace level Derails of the
hase oy test are shown in ﬁgun: 2 and
confirmeed a factor of safery well in excess of
3,0 odn Bearing capacity failure for the
required working loads of 1 250 ki

The dual problems of pile shaft integrity
within the soft 'Hippo Muds’, as well 2
slgnificant downalrag forces exeried on the
plle shafn dug 1o settlemene of e iy, led
Frank: to develop the installation of a
precast concrele shall or & permanent liner
for a cast [m-sihue shaft sodution. Both
methods of pile shaft constnection were
cxtensively tested by Frankd o evaluate bith
codtructatality and technical aEpeChs, A
lightwelght Armeo liner over the full pdle

EI'H'IELE INGENIEURSWESE

BH.Crz BH.CHE

HH CHAs
[T

B.CHTE  HROHT

* Insert thie reinforcenent
cage over the full plke
shaft bengih.

* Discharge high shump

grout into the liner o the
requined cast level,
& Rinowve Franki drive tube.

THE CONTRACT

The Hillside Smelter Expansion
comprized a “Greenfields'

shafi kength combined with a high slump
Brout pm'-'ﬂ.! the upri:rnu] solution for the
pribe shaft constructinn

The construction sequendce which finally
prodfisced & robust technical sobrbon amd
could be constmicted at production rates
required by the fast trock programme was as
foblows:

= Predetll to the base of the Middle Port
Dumiford horizon using 8 continueus
{light auger with reversal of Aight
dhuring flight remaowal

= Mug and drive heavy duty Franki drive
b o required founding level
identified by the extensive geotechnical
investigation.

# Form the enlarged base at the toe of the
Framki driwe mibe using standarclised
Franki mstallatzon and n.'l::-slgn
methodologies.

® Insert the lightweight Armco lines
inside the Franki deive tube and grows
inte the enlarged hase,

® B gve 8 E) foen & F Avs 5 F1 Ave ® 0 Ave

——

partlon af the wark in the
western portion of the ste
described above ogether with
& “Brownflelds' portion within
the existing plant piled by
Franki some ten years earlier

The Geeenflelds area
comprising the Potrooms,
Courbyard areas and pover
facilities was plied by Frankd using theis
Inngvative "extended” Frankl technique
described above.

The remaining ‘Brownfields' porticns
comprising the Anode Bake Furnace and
Casl House extendlons were designed by
Franki wsing methodologies devedoped for
the first phase of the projecr and due 1o the
fast track matune of the progect the
installation was executed by Dura Pling and
Garoind Engineering as subscomtracions o
Franki, The Potmooms - the critical portion
of the work from 2n overall construciion
programme aspect - wete completed by
Frareki o schesbule with some of the Intesim
milestone dates being slightly bepind
sthedhule

The woik was carried oat with close co-
operation between the project team and
Frankls cav-site personnel and it b a tribute
o all those involved that a qualiy prodsct
was delivered on schedule and within the

budget, )
b L
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n Novemiser Lus peas, history was maide
o ey oonamda. 1w thee firt meeting of

the bBoand ol the Intermaiional Socety of
Sl Mechanic o Gentechunkoal
Engineering (IS8AGE) 10 he held in South
Africa. Secondly, it was the first ISSMGE
miwting o be Interrupied by ebephanist

When the SAICE Geotechnical Divisian
extended an invitation fo the 15SMGE
board w hold 8 meeting in the Knoger
Park, the matter wis not oven put o the
voee, “Thers was immediate and
unanimous approval.’ s Peter Day,
ISEMGE Viee Presldent for Alrica

0 it was that leading geotechnical
enginee from Braril, the USA, Australia,
bew Fealand, Japan, Belghem, Portugal snd
the UK gathered bn South Africa in
Mrermber Laat ywii In line with the
FEMGE Y incresied focon on relevance o
geotichnkial engineres i practice, the visit
Ecked off with an informal e ting
between the boand, conaulting enginesn
and peotechnical contracton in
Johsnniibnrg, Continulng with the theme
of 'Liabson with industry’, the board visived
an opencast coal ming en ate to
Mohlabitd Came |odge nesr Hosdspauis

Much to the delight of our wisitors,
difuned §n the boina on the frs aight @
kohlabetnl wan dedayed by Hon rmaring
sround thi camp, oesting the kdeal
oppeartusdfy lor some night photograply
troiln o Land Bewwrs. The afiermoon
sepion of the follwing day's meeting wie
adjouined o watch elrphants which had
coimse 16 debnkl fioen & damn wcarcely 50 m
fFoim the mesTing mom

Among the loe detsited st the
mesiing were changes i subscription fees
to make membemhip more affordable for
developing couniries and & change in
votlng policy to eniie 8 mone equoitable
geisgraphie distritmitlon of 53MGE events
Cirenter focus is being placed on Haison
with industry and & decision was mken

ISSMGE board membery amd famifes with represenfatlves of e Geotechnloal
Divighon @t @ boarsd meeting fn the Kniger Park

ISSMGE board meets
in South Africa

roemmn funds to the development of an
LAEwrmet - Diksed ©OImmEniCations Flh"l'lr!'ﬂ
for iechnical commitiees and membes
societies. [ any of the members felt a litile
droway sbier thelr long Mights 1o South
AlTica, waltching Ehe wart hu:lg: on the lawn
pecwlebe soma light rellel from the weighy
deliberathang

The meeting was followed by a three-
day vist 1o the Krager Park. This proved to

b an umnlorprilable cLpenenor (00 Dok
memberi and their lkmifies who
pccompanted them. Acoording o S5SMWGE
presielent Probessor Willidm van lmpe,
‘Soarth Alrica has set 2 new standard for
ISS3GE activitkes and will be a hard act 1o
[EETRIRTS

Peter Day, fones & Wagener
AP

Prof Harry Poulon relaving la the
Kruger Parl during hiv recent vinit to
South Afvica with the [55MGE board

APRAIL 2003
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mofesmor Harry Powlos of Australis deliversd

the Second Jennings Memoral Lecture
enititled ‘Foundation design: the research-
practior gop® 10 the Géotechnical Division AGM
in Movember last year, Few people in the world
comld b bettar qualified 1o delbver such 8
tecture thsn Haery Pouloes, who |5 an
intemaionslly recognised autlwor sod
resesrciver bn the feld of foundation dengn snd
i highly resproied (ofialting enginesr

Profevss Powlon'y lectune wat 2 syRematic
FLAMIAGTON of the Mot coffmon Foafletkoee
design tmin carvéed out in geotechnical praciice
including bearing capacity, settlement, piled
foundation and piled rafts. In each case he

Harry Poulos delivers Second
Jennings Memorial Lecture

compared the latest ressarch findings wiin
current deslgn practice in the indostry and
then gave practical guidence for design
engineer, Only o man of Harry's stature coulbd
ipeakl with such clarity and authordty on iheie
il BT,

The Geotechnical Division is gravefol o
Franibkd Alvica lor thelr spomsarhdp of the event

Canpilm ol 1k bectune @re avallabie on
Cik-Hom and may be ordered o he
Greotwchnbal Dividhon. Contact Beth at Jore &
Wagener an O] | -80%- 1455 o et il o 1S

Peter Diay. Jomes & Wagener
e

CIViL nunm;gnmﬂ’@
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Geotechnical investigation for the

Gautrain Rapid

Right: Locality plan af the
Gantrain Rail Link

autrain forms part of 1he Gauteng

Prowvincial Governiment's Blue 10
inktlative: o mulu-billien rand inktiative to
inest in eoomomic infrastrctune
development in identified mega-projects
toueksem, smar indusieies and mlgh value-
adehed) manubacharing o create a truly SaEmant’
province.

The Gadrtrain project prvodhves a modemn
state-of-the-art rail connection, linking
Johamneshurg, Fretorie amd Johamnestuing
Imternatiomal Adrpaort (JIA). The network wall
e madte up of two links: one berween
Pretoris and Johannesburg, and ong fram
Johannesturg Intemational Arrport o
Sandton. The high-sgeed rail link will consist
of approximately B km of radway line that
may be éxtended in future. Apart from the
three anchor sLations at Pretoria,

Ictha nnral:u.lrg amd JEA, there will initially be
severt other statkons 30 Rosebank, Sandton,
Marlbora, Midrand, Centunon, Hatfield and
Rhodesfielid (see Agure 1)

It needis to be polnbed out that this is a
public private partnership (FPF) project of the
BOT-type, where the design, construction,
partial finance, operation and malnbenanoe
will ke done by the sucoessful hidder
{concessionaire), As such, the final design,
incheding the deterrnination ol constreclion
methods will be done 'b_'!.' tht concessionaire

GEQOTECHMICAL INVESTICATION BY AN
INDEPEMDENT COMSULTAMT

Instead of the bldding consoriiums, an
inclependent geoteciinecal consultant Carried
ot detalbed geotechnical investkgation for
this project so that there would be ne
duplication of work or effort. In addition
there were the following advantages:

= The informatce gathered redusced the
rigk faced by the preferred hiddens, sehich
wonld have been built inte the contract

e,

= The informatlon will form a commaon
basis for the bid

= There was only one team of persomnel in
the field

As ane would expect for & pmim of thias
magnitude, the geolechnical Investigation for
the Gautrain Rapld Rail Link mvobves many
facets, Some of the aspects thal wene
investigated on this profect included
Ievvestigation of tunnels, undergroand
statboans, structures over dolomili: areas,
foninding conditions for bridges, viaducts ami
culwerts, the effect of Fll!tl.'rlﬁ.ﬂ] SEEEMLC eventls
and the locathon of water bearing features,
[These ame dealt with in roore detail Below.)
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TUNMELS AND UNDERGROLUIMND
STATIONS

A series of unnels will be required along this
moute. The I|.'|r1g|‘.-5|: Pl will traverse the
P'IJH.H}' urbanissl topograghucal rklges be
mween Johannesburg CED and Marlboro, with
underground stakiors being foreseen at
Rosetank and Sandion. Two shorier munnels
will gain cess bo the airport buildings at 14
amd traverse Salvokop koppie outside Pretoria
station in Tshwane, In Tshwane, between
Pretotia and Hatlicld stations, an alternative
moate has been irmvestigabsd, which is ina
tunnel undemeath Park Street for most of the
fowie .‘I.l!t'l.l}l.lgl'l Lhis alternative ks mot pan of
thue meoorneended route, Bl S Strongly sup-
_pu:lnu:d by certain tnkerest Jroups rn e area.

INVESTICATION PHILOSOPHY FOR
UNDERCROUMD WORKS

The main obgective for the preliminary
geatechnical investigation was 1o determuine
whethier the runnels along the proposed o e
were technically feasible. To achieve this, the
fodlowing basic tnvestigation and evahation
procetume wias sdopted:

= Farst, infonnataon oo regional geology
together with that obtained from the

FB_a__il I,_ik

Abwve: The twin-engited helicopier andd
bird nyed during the airborme electronrag-
netlec survey. Node Grayston Road off-ramp
and fohawnesturg CBLD in the backgroumd

borehole drilling was used to divide the
mannel rortes into geological fecets it
have similar types of materal, are
expected o behave in e slmilar mamnnes
and will regpuire similar types of primary
support system. These faceis were
determined by comparing fbems such a3
the unconfined compressive strengjth of
the rock, the fracture frequency of joint
sets in the ock mmass, waker levels and
e P and :l-rgrm- of weathsering.
Second, a geomechanics classification
aystern wat utilised in ooder to determine
the mock mass ratimg (RME) for esch of
the goclogical facets identified above.
These rock inass fatings range over Blve
classes, from very ot nisck o wery good
ok,

Thisd, the assumption was made that
different zones or facets with the same
rock mass rating ane expected to behave
similariy. A preliminary design was then
carried out for different tunnel spams 1o
assess ine type and level of suppornt that
wiold be required in esch of the Boaes
o facels identified along the onnel
roaie, The bases of this preliminary
design is empirical, although some basic
reck mass J support interaction analysis
calculations are carred oul 85 checks.

CIVIL ENGINEERING @



Although the fnal nnet profile has
nist been determined, a profibe with a
EpEn of 6,0 m was chosen as the see of
the single tunned bore, since this wouald
accommadate the vehick gaupe. A larger
span o 15,0 m was cansidersd [or 2ones
where two funnels intersect. This span
was srrived al by considering owo singhe
tunmel bores separated by a 3,0 m wide
rock plllar As would be expected, the
peimary support requirements for ithe
single tunnel bore were less than those
required by the larger span at tuone
b rsectiods ancd coois-lnks.

Fourth, after having classified each facet
with regard to rock mmass qualiny and
lewel &nd type of primary suppaort, &0
assessmEnt was made as to which
excavation method would be moce
appropriate along vaniows section of the
ronbe. Thereafter, &n assessment was
mazde af the rate of advance thag the
contractor would probabdy achiewe
during constructon. From the above
was passible to assess Epresentative
constrction costs withoa masenable
ddegree of confideroe.

TECHMICAL FEASIBILITY AND
PRELIMIMARY SITE INVESTIGATION

Since there are many unknowns m
underground constrection, a careful
preliminary site brvestigation was essential so

that the tunnel alignments, antcpated
ground conditions and costs could be record-
el with a reasoreable degree of conlidendce, in
order in ascertain the feasibility of the mnel-
led pertions,

Speecific inems addressed during this

invEsTEAtion were

* thie tunmel level and direction

* diviching the tunnel into facets of samilar
rock mass gualiny

= essiryg the hunsel primedny support and
final lining

= pssessing enethods of excavation and
consTucCiKan

= predicting possible consmuection
difficulries

* ASSESANE rEpReseniative COmSTucTian
Costs

= amissng the time requinesd B0 excavale
aned constract the funnels

Before commencentent of the heldwork o
the preliminary investigation, an extensive
desktop study was carried oul 5o thal an
imintal assessmient could be made with regand
o the anticipated geclopy alomg the munnel
portons of the proposed abl [k poute.
Since very little informaton was available
at depih, 3 field investigation was tnitiated 1o
'flesh out” the resules broon the desk stud 'y,
Iwenty-three borehnles were dnlled during
the prelinsinary mvestigation, which
amounted to 775 moof driling, Varous in-
sit bests were condduched durnng the drilling

G &W BASE & INDUSTRIAL MINERALS (Pty) Ltd
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of the borehnles, and Iaboratory tests were
carried out on samples obtained from the
borelbnle cones, Piercameters were insalbed ai
o rzmber of the bareholes 0 measre
groundwater levels In general, the measored
vanier tahles are wery shallow, that Is, of the
order of 10 m bedow natueal ground bevel,
eRCEH im solated areas of deeply weathered
granites. Five setsmic refracton besis wene
conducted during the geotechnical
investigation in order io determine the depth
io bedrock at selected locations.

Im thee early stages of this mweshgation,
thie wvertical alignment of the unnel moute was
located a1 reasoquably shallow depths. Some of
the imitial drilling indicated that there wene
saft weathered rocks to depths well below
tuninel invert, widch woubd have meant that
lazge sections of the unnels woold have had
io be excavated by soft ground funnedling
method, which would have been very costly,
The vertical alignment of the wunnels along a
portion ol the rowte was subseguently
leweered 10 ensure mone reasonable funnelling
conditions

The preliminary geotechnical investigation
has showm that the tunnels bebween
Johannesturg CED and Marlbaro, at
Johanneshurg bnbernationgl Alrpodt, as well as
the Sahmkop hemnel outsdde Pretoria, are
techuically feasible. However, to gain a full
appreciation of the ground conditions akong
the tunnel sectons of the roote, at the under-
ground siations and portal positions, ad-
ditional mvestigations and detailed designs
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The Bied uzed for the electromeagnetic
snrvey being prepared for flight

wiere requined prios to the commencement of
Coasmactom.

METHOD OF EXCAVATION

Two methods of excavation were comskdered
for the tusned poetbons of the rowpe: drill-and
blzst technigues and tunnel boring machines
{TBM:z). Both meihods have their advantages
arn] disadvantages, which hawve 1o be evahmt-
ed. From the data available ar present, Tk
may not be practical akong the ull leng of
tunmel excavatson, owing to the highly van-
able peobogy and consistency of the materials
alonmg portions of the route. The option of
utilising drill and bast construcion crews fo
excavate and suppor all the unnel bores will
have the sdded advantage that kocal exgeeriase:
is available and this would create significand
jodr cxpportumnities in the local mackel.

DETAILED INVESTICATICM

Abter the preliminary bnvestigation, a detakled
geotechnical investigation was initialed 10
put together a s=1 of dorumentatson for the
bidders that would give a basic appreciailon
af the anticipated ground conditions priar (o
carryimg ol tencer designs (thereby reducing
the amount of risk due to unforeseen ground
oorditions]. The consultant’s bried duting the
detalled investigation was to collect, codlate
and present all relevant data 1o the bidding
consortinmms, ALl evaluation, design and
decisiong with regard to constrcton
technigque were to be handéed by the hidding
consorthoms

Some of the aims of the detalled
investigation of the underground works were
the lollowing:

* Investigate the final vertical and
horizontal atipnment.

* Confirm the bedrock profile along
sectbons of the rowte where the tunnel is
refatively shallow (bo minimise cxpensive
soft ground munnelling costs).

+ Confirm the bonemdartes amd extent of
the varous geological facers along e
nouke,

in additlon, sufficlent information was to be
pathered in apder 1o assat the oondssionain
o asdidness certaln critical issucs and o
idebermmine

APRIL 2003
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& sujtable locations for ventilation shafis
aded underground cnmsslinks

» the fimal location and geometry of
portals and wnderground stations

= the anticipabed excavation method and
| UETHOE

® EMpErary il penmanent sUppar
Lk re LS

® podsible effect on sdjacent buildings doe
to the excavation Process

# possible monitoring of excavation walls
during coastruction

A bolal of &b boreholes were drilled during
the detailed mvestigation, shich amoumted
to approxdmately 3 4000 m of drilling.

Stamdard Penetration (SFT) and Lugeon
tests were comducted during the drilling of
the boretcdes and HEH:Irﬂ!l.'Ir:r' [ ERTTE
varried out on sarmples obtained from the
borchcle comes

S0l vesting conmsisted of gradings, Amerheng
limmrts, triascial or shear box 1'|."!|:|:I'I.'H,| ErIf-
solidometer and permeability determination.
Rock testing condisted of unconfined
CIHTIIrESS ve 51'rrr|31h. png load e
tenside strength, triaxkal testing, Youngs
mmodulus and Podtson's ratio, XRED and
petrographic analysis, and wanows tests (o
detenmine abrasiveness and 'I.‘.I'.'Ill:l'.'ﬁb.ili!}'. Twd
Erarebicles were dribled and sealed off 1o
moniter the presence of gas emisshons within
borebices, Piepometers were indtalled in most
of the borehodes 1o measure Ercu.lndw.ﬂ'q'r
bevels,

DOLOMITIC AREAS

The proposed rall link bebween Pretona and
Johannesburg traverses various peological
formatsons, each with its own progerties
amad, therefore, geotechnical implications for
the construction of the ail Mk One of the
miosl problématic formations on the moute i
tive area underlain by dolomite. Where the
rall goite traverses dobomitke areas, an
investigation was carried oot in order to
safeguard againsi catastrophlc sebskdenoe
sinkhobest and bang-term depressions
[dnlines), ﬁppn:l:'imall:l:f' 15 krm oo the
proposed rapicd mil link traverses dolomitic
rerralm, In l{t‘l’lﬂ[ﬂ]. FFI:FCUS-EMH heles were
deilled al 200 m Cenlres 3|I3.|1E e coube,
with aclhitiomal holes at locations of
siructures such as bridges, viaducts and
srations,

A gravanetod survey was carned ot i
conjunction with the peroussion drilling, so
rhat 1he location ol 1he PEI.ELIE-ilﬂ':I'I hicdaes
o] e oprhirmised.

BRIDGES, VIADUCTS AMD CULVERTS

A1 bridge and culver structures, large-
dipmicter auger holes o frial pits were
excavated af the abutrment positions. Since no
coneept drawings were avablable for the
jprogeosed wiaduct structures, additioaal hobes
weie excavated at 50 m intervals between the
Aburtinenis,

CiviL

SEISMIC EVEMTS

Infosmation was gathered on previoes seismie
evenis abong the priposed route, and
Fﬁluﬂnlu made with regard 10 e
intensitbes, accelerations and maximum

credible events,

GEOHYDROLOGICAL INVESTHGAT IOM

A peohydrobogical nvestigation was carred
out along the corfidoe of the proposed route

to identify w.al::f-.‘tmﬂn.! features, p.rmrlde
cstimates of water inflows into excavations,
establish pesmeability of the rock masm,
determine plezometrc surfaces, efC. Data
from approximately 2 000 boreholes was
colbected along thi oade eormidon

CEOPHYSICAL SURVEYS

Besides the gravimelnic surveys referred to
above, sesmic and aithome eleciromagnetic
surveys were cambed out em the project. The
ARiEMAEC surveys were ulilised o determane
beschrock depeh at critical locations such a5
portals and undesgroand siations. During the
#irborme survey, a cootinuous record of
magnetic and clectromagneths readings was
chtatned along the whole route. The aitbome
mmmufaﬁrdmupt.n:[u:l Friam a
helicopter, The results fiom the magnetic
readings asisted in determining the location
of comtacts between differing rock types,
identifving features such as dyles and sills,
and detesmining the width, depih snd dip of
thpese features, The interpretation of the
clectromagnetic data assisted n the
interpretation of cverburden thickness along
the mouate.

COMCLUSION

As ome would expect for 8 project of this
magnitude, the geotechmical investigation for
e Ganstraln Hapid Rail Link volves many
facoes. lh.ﬂeuﬂ of the bidding consoniams, an
mdependent geotechnical consaltant carried
oul the demiled geotechnbcd investigation.
Afver preliminary ivestigatlions, a detabled
geotechmibcal invedtigation was initiabed in
order o put together a 3ot of documentation
for the bidders that would give a haskc
appreciation of the anticipared ground
conditions pridr (D carrying oot tender
designs {(thereby reducing the amount of risk
due to unforeseen ground conditions). Fo
thoe duration of tse project the project team
and the biddimg consartia Interactively
deterrnined the deliveralles and requErenmsents
of the mvestigation. Onwing 00 the severe time
constraints associmed with the groject, the
consortia were updated with the latest
information from the iovestigation on a
weekly basis

Article by Rowi Thuczek, Jolun Lowrens
and Stifan Frarir, Gﬂwﬂnhlﬂm'l'h*m
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Risk of pylon instability
on an undermined area

Three of Eskom Transmission's 400 kV power lines were threatened by

an unstable and burning undermined area, posing the daunting

possibility of having to relocate the lines at a cost of R30 million. Careful
risk analyses, however, saved the client some R28 million. Johan
Lourens (head of the Geotechnical Division, BKS Engineering and
Management) and Fred Grové (senlor group consultant, Geotechnical
Investigations, Eskom Transmission) explain this by means of a case

study

Figure 1 Theriviogramt showing pylon groups |eo 3

hreg of Eskom's 400 KV power lines

[Dubva-Kendal [, Dubva-dpolbo | and
Cubva-Minerca 1) traverse the ald, disused
Landay coalmine area near Withank in
Mpumalanga Provimce. Eight pylon groups
support the three parallel Bmes over the 2.5
km distance of undermined ground.

Coal mining in the Landaw area took
place from sbout 189K to 1950, after which
the mine was abandoned. The bord and
pallar method of mining was wsed,
cofnprising the extrachon of near-horizontal
coal seams at various depths and leaving

EmﬂlelE INGENIEURSWESE

coal gallars in place to support
the rood, In the mid-ninetkes i
became apparent thal
spomtanesus coambugtion of the
coal pallars and arras where the
coal hed been exposed had sed 1n
orver tive years and had resulted n
increased deteroration of the
stability of the aeca. The resuli
wid that several depressions ot
sinkholbes had de wl-::-l'u-d In the
vicimiby «f the Jines tn the recent
pasl Eskomn Tramsmisiion realised
the danger of further sinkholes
forming wndermeath the pylons
and the consequent likelifood
that stnsctural faihare of the
towers could coour, This could
result In the loss of one or even
mioge of the lines simultaneoushy.
The initial cxpectation was that
the lines had to be relocated 1o a
more Slable afea ar a cost ol
alsaut B30 miallkomn,

CHALLEMGING ASSIGMMEMNT

Eskom Transmisskon appolnied
BES (Fryh Lad o deterouine the
probability of failure of one of
the lines as well as the probability
that two of all wWeree of the lizes
could fail simultEneously. Should
i probability of failure prove 1o
be unacceptable, remedial
MACARUres I_Hth tEeir I:ti-].'i‘ﬂli"-'&
probabilities of (ailures) had o he
desigmed,

The assignmeri was
particularly challenging in that

the defimition of the problerm was
oonsdered extremely nebulous

= The old mine drawings {only plan
WIEWSE] WENe InacCurane.

* The dephs of the dafferent coal seams
WETE UTBIIOWw,

= The extent of the burnt-out arcas was
unknown

* The aceas that were burning at the time
were unknown,

& The rate of sdvance of ghe burning
areais) was unknown.

—_——

® The ares had been closed off
lof a member of years owing
to the danger of sinkhole
formation, with the resul
that the wopography (exac
siee, location and depth of
sinkholes) was unknown.

= The enginesring geobogy {ie
rack layer sequence,
thickness, strengihis of solls
and pocks, e1c) of the sie wad
unkniown,

A seemingly intangible problem
had 10 be Cast into a R el
was amenable tn analysis.

METHODOLOGY

e witd decided 1o use a fout-pronged artack
1o sofve the problem:

I Perfonm & high-resodution infrared scan
of the area from an aircralft,

2 DIl percussion boreholes on pesktions
a9 .'iUg.HEHE'd El}' the infrared
thermograms and survey the
topagaphy

F Conduct & three-dimensiodsal Mnite
element anakysis of the und-.:rgrmlnd
tallure process (progressive fallure of
the bairning gEllars), based on the data
fromm | and 2 above.

4 Utilise the resulis from 1-1 ina
sho hiastic al'l-il-!-'i-li- 10 calculite the
probabalities of failwre 24 required

Eskom Transmission conducted a tharough
evaluation of various optonal
methodologies that were propossd for this
Iﬂ'\"lﬁtlgﬂ'lll'll'l

After an in-depth analysis the approach
descmibed in this ariicle was selected, as i
wils conskidered innovative and unigue, it
oireld deliver the best results at 2 relatively
low cost and couald be wtilised and harther
d.l.'\'E]I:I[J'Ed on hishure projects

INFRARED THERMOGHRAPHY

The infrared scans of the area covered by the
eight pylon groups were done by Tom
Flerstemburg cc from a El_zrd-wu'_lg; aircraft at
heights of 500 m, 1 000 m and 2 000 m.
Surface femperature differences as anall as
0,06 °C could be discerned. Figure 1 &5 an
extract fiom the thermograms, showing the
M12 freeway and the hot areas on the
surface mear pylon groups 1, 2 and 3, duee bo
the underground burming zones.

The thermography date afforded a well-
defined cverall picture of the underground
SLtuathon 1o termks of the hlu.min; areas and
burning fromts. Analyses of the thermograms
shoowed clearly that a potential Fr-;-bl-:m
existed only at pylon groups 2 and 3. At the
other pylon groups the undesgroond fires
had been extinguished or the high
tem peratuned were due 1o ImiHJ]IJ:nnE of old
surface mines
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DRILLING AND TOPOGRAPHY
MEASLIREMEMNTS

The thermaograms were invaluable auds in
seleciing positions for the peroussion
borehodes. Instead of an initial rather
ranbom o ‘blind’ placement of a large
riumber of holes, cost-effective sitings could
be dotse o prove bot and cobd aness and 10
obtabn information on their depths anad
FerpErTIe

The borehobe results cormobosated the
deducticns made from the themmograrms.
Stopes and cavities in cold areas were shown
o be relatively deep and immersed in
groundwater, whereas at the potential
problem arca at pylon groups £ and 3 the
stopes were shallow (6,5-7,3 m deep), abave
the water table and with high horehole
temperaures (52 *C]

pilfar jexaggerated soale)

The topography measurements and acrial
photography interpretacbon indicated that &
number ol pylons were situated on the sdge
of exlsting sinkholes, including the pylons
of the probdemnatic groups 2 and 3. This 4 a
significant featune froan a stabality poant of
wiew, as the collapsed zones will ]}rnhu.hlv
have shed seme of their loads onto the
pitlars &b the edges of the sinkholes. These
eddge pillars will thizs bear higher stoesses
than theli netghbaurs and will ke
eocentrically lcaded, poiing a danger of
proRressive fazlure.

30 FIMITE ELEMEMNT AMALY SIS

The Hndee ebement analysis modelled the
progresinve fatlure of the coal pillars as they
succumbed at the burning front by

T e
- .u}‘ g s
| Figure 3 Compression of edge .

~LI70

sequential ‘'removal’ of the element mows
from the mesh (figures 2 and 3], witilising
inter alia strength parameters suggesied by
the mck mechanics engineers of
Eleinkopje Colliery. A non-loeax
analysis, taking the nfluence
e, of the progresive growth
e of yheld pones intos
- HCCOHITEL, wikd
subsequently domne.
The purpdse of the
calculation was ko
dEtermine the strésses in the
roods of the stopes and in the intact
pullars on the edge of & collapsed zone. The
stredd |evels wene required o caleulate the
probahility of failore of the stope owing to
the prevalling siresses, as Hlustrated below

STOCHASTIC AMALYSIS

Friom the infrared scans, the aerial
photography and the topographical sureeys,
it coald b ascertalied thet the sinkhale s
urnider the Eskom Transmdssion lines at the
critical ]:I].'h:ll'l. Froups Tand 3 had grown ko
27 (155 m¥ in 40 vears. The todal relevani
aren at pylon groups 2 and 3 is 38 300 m®.
The likelibeod of Rihare cwing to
progressive spreading of the buming zone is

thius 270 S ina Ave-pear period.
S0 /40 =

However, even if the burning should

We provide a comprelensive
runge of gestechnical services

throughout South Africa:

= Groand Anchors amd Bock Anchors
+ 500l Madls
= unite and Sholcreie
* Drilling and Grouwting
= Wellpoini Dewatering
= Unclerpanning
= Filing
* Pipojacking
= Thrusthormg
= Dvilling Investigaiions:
— Digmond core drifling
= Puich proling
— Dynamie Cone Penelromieter esls
- Dhown-the-hole shear vane Tesis

FRIRBROTHER
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of slope af Partridge Poinl, Cape Penlnsula
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cexse, the pillars andfor roofs could stll fail because of the prevailing
high stresses, a5 indicated by the 30 finite elenweni analysis. The
probahdlity of this bype of Failune can be readily caloalated foom the
results of the finite element analysks, The bocal stress level § Ina roaf
or edge pillar b obiained lrom the anakysis as

o) =, ."I

Iy =TanSin™! ;‘ { Tan ¢

i .r_rl ...ul'l
¥

Tan ¢ 2

which B the [nverse of the local factor of safery

Calculations for the shallow siopes 16,5 m deprh as at pylon
group 2 amd 31 and the deeper stopes (18 m depth) showed that the
Tighest stress levels develop in the pillazs/roofs at the shallow sbopes,

A stress lesel af 1,0 imdicates fallure. The highest stress level in an
cidge plilartoof can be shown o be 0,7, while the stress level ina
neighbouring set (away [om the collapsel 15 0,2 The probabiling of
failure of an exdge mll:r:_l'rnnf 1 thus the |'|r|:||:.|ahi]i.11.l that the stress
lewel would attain a value of one,

The profability that [;=1 can be readily calculated by the well-
known Monte Carlo method {or improved as the Latin hypenouhe
method), which in broad terms invalves the following:

* The steess beved i determingsd based on the mean valug of the
input parameters using the finite element method,

= The sof| parameters, sech ps anghe of fricuon, cofwsion and
denzity are modelled probabilistically, representimg their
variahility in terms of an appmﬁ'iart distritnztion model using
the mean walue, standard deviaton and other characieristics of
the pvl:lpu|a.timl {such as minimum and maximom valuesj

= The estimation of new Input parameters based on 2 random
number and the determination of new stress levels & fow
thousand times.

L. pmhaht'lil:g,r distribution fonction is ftted to the calculated
stress levels, Froam this function the probabality of interest can
bz obtained.

The resubt of the simulation s shown in Bgure 4. The probability of
tiee siress lewel (E) being equal 1o one, of exceading one, B thown as
the codoured [green) area on the graph. The delimiter shows the
protabilivy (ares) to be equal o D174 or 17,4%, [The total area
uncker the graph must per definition be equal o cne.)

The probability of failwre (P of an edge pillas'rool owing to the
prevailing stress conaditions is thus about 17%.

The stopes can therefore fadl pwing to progressive spreading of the
burning zone (=8, 8% in a fve-ypear period) or the prevailing high
siresses in the edge plilar (M=179%), even if the burning should cease,
In stockastic berms, the system will perferm unsatisfactosily if any
ane of the failures should happen, that is, the definition of a serbes
system, where the probability of fallure should be caloulated ss

Py =1-(1-Pggh {1-Pyz)

= 1 = [1-0EE) (1-0, 174}
= 250

The probability of collapse under one line at pylon group 2 is
thus about 25% In & flve-year period.

(H even more impportance o Eskom Transmission, howewer, s the

FOCUS ON GEOTECHNICAL ENGINEERING
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pmh.a.b.ltlt}' of losing twa Lines simultaneously. Investigatbon resules
showed that two of the pylons at group & were stisated close toa
huntng area and next o a sinkhole, & small inceease in the Sz of
the existing sinkiwole will result in failure of both pylons. The sysiem
will thuas Fail if &l the Fatlures showld ooour, that is, the definition of
a pq:r;ll-r_'k system, where F'! should be calculated as:
Fr = l'r-_: Trz

= 125 x 0 25

= f,25%

The probability of losing two lines simultaneously In a five-year
jeriod s thus about 6%,

The worst-case scenarie 15 the loss of all three lines
Shmultanasusly. Ag the thind pylon of group 2 s nol located nee an
exlsting sinkhaole, the pmmhllir}' of a sinkhole developing umnder this
pybon s about B8%, as caloalated earlber Losing this line arad the
twi higherisk lines simultaneously sgain indicates a parallel systemm,
where

Py =025 x 0,25 = 0,048

= 0, 55%

The probabiiliny of collapse under a pylon of cach of the thres

Lines Simualtamecus]y in a five-vesr period B8 thas aboal a'h,

THE SOLUTION

Results indicate that the probability of losing one line or fwao lines
simubtaneously is inordinately high. The probability of losing three
lines simultaneonsly may be comdidered acceprable. The Hnal
decisbon was based on the acceptability of the rdsk-cost pertaining o
each probability, and involved the sirategic value of the lines and the
impact feosts] on Eskom Transmisgion's netwodk in the event of
losing one of more lines, 85 well as the maimienance and
COnStruction COsts.

The splution that was finally sccepted was based mainly on the
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results of the infrared scans that indicated that the safety of the dines
cotld e improveed by shifting F!,l]I:II'I groaup 2 about 45 m B0 the east
and pylon group 3 abot 145% m o to the west onto more stable
ground. This would improse Lhe probability of fatlure in a Bve-pear
period to

» 4% for the loss of one line
= 0,69 for the loss of two limes simslianeously
= {1,079 for the los of three lines simultaneous]y

The relocation of the o palon groups over ihe relatively small
distances ks estimated to cost about B2 million.
Other options investigated included:

® und:rpl,nnl.ng p}'ltm FroHIps 2 amd 3 by gravelfrockfll caissoms at
& ooat of some B10 millkom, bat with the same Improvement In
probahility of failure as refocating the fwo pylon groaps

= relocating the entive 2.5 km of lines around the undermined
area over & distsnce of about 4,3 km 1o improve the probabdlity
of failure of one Lne to less than 0, 1% per annu and that of
losing two or three lmes simulianecusly 1o an infinitesdmall y
semall probability, but at a cost of B30 million

Eskom Transmission was impresied with the appropriate
investigation and risk anahysls that cleasly delineated the most
crithcal areas that posed 2 theeat to the stability of three of thelr
impartant power lirpes. In the process BES also addmessed thie safety
of Eshom Transmission's maintenance teams and saved the company
a significant amount in rehabilitation costs. e |
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he Goukmmima Wiver Bridge i simusted ae 16,7 km on Matonal

Houte 2 Section H, between Sedgefield and Knyina The bridge
wal conitracted between 1986 and 988 and comgerines a thiree-4pan
utruciure fioundsd on | 2 m dismeier bored pile eveenading down
anil sockeied inte bedmock The deck oomjrives pre-cEsl pre-streed
Pram, & cofbbmang G n-astu oeck slib and dlillhrlgm.l arigd e
necessary reinforcing steel at the plen to render the deck
continuous fof Hyve load, Each beam end is suppored on rubber
bearings.

The abmytmanis ind the sppiosch embankmenis sre hocated on
the Hood plala of the Gockammas Kiver, ind the presence of deep
allvial orgenic silis necsssitated (he matallation of verical wick
deaise andd pestilction of the tate of construction of the
embankmenis. The approach embankment o the George abutment
Wi bermpotarlly surcharged afted domitruciion owing to the

OVERVIEW OF COMPUTATIOMAL METHOD

Thedr investigations inclbed maodeliing the behaviour of ihe

Wikt CofmporEnt. of the sitoctooe by smploying 4 finkie
ddferrnor computer progiam called FLAC (Fas iw.m Anabvsia
of Confinui). While FLAC wis orgitnilly developed fof gentechnical
and mining engineen, I offers a wide range of capabilities o solve
comiplen piobléms in mechanic,

FLAL i @ rep-dimanuonal explicit, finite difference program
usedd foi snginesring mechanks compuistiond. B similete the
behavioul of structune Uil on soll, ook or other misteslals thai
may whidergo plastic Row wien thetr yiekd limin ame eached. The
materigls are epeesenid by elements, of gones, which form o grid
that is ad|usted by the wies io i} the shape of the objeci(y) being
mideiled. Esch slemen befuves scoonding o 8 prescribed linear o

A detailed investigation of
Goukamma Bridge

By Ron Tluczek, Don Forsythe and Eugene Knottenbeh

ikgnificant depth of compressble material below

During the conatnsction perod betwean 7 Al and 22 Octobe)
196 (eboart & 5 monthay it wal obierved that the fopa of the piles
and plile ap on the Knysns sbuiment deflecied approximaiely 14
mim iowarndy the fiver Before the decll win placed. In the ame
jerrind the Goonge shutment plin defiected fowands the e by
approximatety 20 mm

10 January 19ER (e sate stall observed thal the bearings on 1he
Knyema abutment of the Goulamma Bridge haid deflected
FacEively b a honzontal direction, and that wme had shiwn
ugns of shpping. The jomits betwen Lthe dieck hilustosde ity and
the enad ocis forming pan of the sboimeni hid also closed, The
otmervation was that the movement ol the abuiments, relatioe io
e deck, was H;rnl.'rll:lj.' towards the centre of The bridge

The carth ambankments behlad the abutments overlie a thick
layer of soft organic st During the design stage sertlement ol the
cinbnkmenty of q:p.'n.um.lh-h 1.5 m had bren pdicted
Setilements of il omler have & besat pamially taken place sinoe 1he
iompletion of the cmbenkments in June 1986 I 1993, with the
placement of it levelling couie at a distance of 20 m from the
cupansion joind, & 200 mm thick layer was requirid. This levelling
coure [fanned out a8 (he datance from the bridge increased. A the
iimke & small hodinsnidd shear i ment was abo evident on the
Cormyge: abutmenit. |1 was condlwded o that stage tha the shear
movements observed &t the bridge sbutments were related 1o the
settlemnent of the embankmenia

In 19%6 1 copsulfants suspecied the presence of a condingd
apuzifier. Two borehobes were drilled in fune 1997 snd fitted waith
plElOmeteT (D ifVeitigite this Petometoe levely of apprommatcly
10 m abowy tha river level vt fousil, lesding (ofmuitanty
posmilate the fullowing sEnation

® Exeess pore wialor pressaie ot depih cavised deep-seated plavic
behaviour

* Thee piles migh! be defective owing to the conirection
iechnigue of bguefaction in the lowey soil peolile

Onwiimg 10 Ve abutments bearing hard up againg the bridge deck,
ihem was concern thet the decki may be subjecied 1o exceawve
fonces. In July 199% the suthom weee appolnted by the South
African Mafiloaal lﬂh.ﬁmﬂ.‘rﬂ:mmﬁaﬁhlh(mjm

Bridge.
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nion-linrar sivess/siraln law in response e the applied foroe or
boundary restralni. The materhl éan yield and Now and the grid
can defonn and move withi the material that i repreisiis. Mastic
coilapse and fhovwe can hoth be modefled in FLAC

In proedal the modelhing of ETO-EMELNETTIE, PIDOrM i vedver
special conuderation anid s design philesaphy wihich is differeni
frovm that followed with (prejlabricaied materisls. Analyse and
deslgria hor structures and excavations In of oo rocks and salls mos
be cartlod oui with relatively litle site-specific dai wmsd with an
wwareneid Dhat Seformability and strength propertes. may vy
corkdeiabily sonms the L hﬂlhlﬂ]‘lﬂﬂmmh
design predictons s geaerally mised, & nemencal mode in
geormechanicy should be used primardly o undersiand the domidan
mechunlsms affecting the behaviowr of 1he systema, Onoe e
behaviour ol the systein b undersiood, i la then approgptiate o
develop simple caloulations fof the proposed deiign or remedial
MEERET

SITE GEOLOGY

Generally, the Gouksrmma Brdge fill embankment have been
placed on & thick seccenbon jup o 11 m) of allvvisl sed evtuarine
depoaits oveslyng quartrite believed 1o be of e Ksaimani gioup.
Thin guarnrite garicrops §n the spar ai the Buffelshaai Road
interseciion with the W2 freeway, and B described a8 a closely
polnted, hird bo very hard rock.

PRELIMIMARY INVESTIGATIONS

T anialyse 1he forces being exened on the bridge seructaee and the
supporting piles, a prefiminary FLAC analyss was carrlsd oot wing
ssssimed 80l properties loi the vanow wil horisons described under
previows invesligations where move soursir information wei nod
acgilable The wmitial ressits bromy thin anebysis mfscated et boads
wore indsord in the piles by ongoing sevibemvent of the compeessible
sub-siily splow the almitments and approsch embankments. The
tesulis from the progeam were utllised b & sirachial analyas, which
indicated that all the pilis to the abutmonts and piem of the St
ture apperaied 10 be pventeaed shd might have failed. The siresses
in the deck, howevey, spprated 10 be within sfoeptable (imit.
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The Lnput paramelen fof the FLAC enilyies were bibed on
ansumed value gnd on oo logy from delling ivesiigations camied
it POl 10 constroction of the bridge and a1 & Joceresh some 400m
upstream of the sctuil location of the brdge. As the oo wene 0o
longer available, and in andey fo obtain more refiable dedgn
paramEters, it was evident that @ detallid investigation was needed
o contiem ihe sctual losdi on the sthudiunl componenis and
imveszigate mbiahle remedisl aoiions

DETAILED INVESTIGATIONS

A protechmical mvestigation win camied ol dumTinig
which nine boreholes were diillad 50 tiwe sbutment pouitions sod =

prlectal iniervaly oo aliemate ddes of the embunkments
in abinin detailed geological profiles and o determine the ihicknes
and exient ol the problismate sub-soile (noskoe testing was carmed
o, and diiiurbed and widisturbed smples wers recovered for
ipecialised laboimiory testing. This imvenigation revealed the

= Thie thickist succesbon of alluvial/esituarine depoiits is loosted
I the wicinity of the Knysna sbutment whese bediock was
encomemieind 3t approaimastely i m depth. Thee slluvial!
Eruarne deposin consd of 81y end ity e cendy thet
cofitain @ Mgnificent smount of aiganic matenal snd are proee
o bong-ierm senlemen.

= By comparison, ihe substiata beneith the George sbutmen
inadicatiey fairfy shallow deptin to bedoock (15,5 m io 18,8 m)
The sals-davily b0 this s e bon ceganic and mose grafeulss
snd sre libely 10 undergn relatively ihort-termn et toment.

This infosmation, togethey wiith the resulin fresmn latsoratory testing,
wns used o catry oul @ comprehensive analysis of e bridge
structur dlilising the FLAL program

I lirssmariers or perrnmsrien werr intalliad 0 e vesligaron
barehalen o moniton long-term walen jevels and subaoil
mAoveEmETiis.

MODELLING

A comprehieniive FLAL srubnis was oo oupt wihich muodelled the
ehaviour ol ihe sub-soils, the approach embankments spsd the

bridge during the variowm sages of constmiction and as witlement ol

ithe embankments fook place. During ithe analysis, the bending

FOCUS ON GEOTECHNICAL ENGINEERING

maments, dxial forces, shasr forces, verticsl and hoflzontal
disptacements for the emmbankments, the bridge deck and the pile
st the almstmenn and phers weene mondioned

Resuilrs fpom the detailed analveey wore evakiiied & follows:

= 01 piwe time of closure of the expanson [oints

+at the present tioe of predicied primary secthement, that is,
1 500 mim

= 5t 1w Nigee af manimem predicied perimary serthememt of T 800
e {petults from recend labomatory festing and anadysis indicatls
theat ihe soral amount of primary wrlement will be ol the crdor
af | BN e

The results brom the conmnlidation and FLAC analyvis indicate the
following

= An impartant finding was that the bending momenits and shear
forces ki the piles resched o maximum on closuie of the
expanibon joint. Thereaher the axisl fowes in the deck
incrwaied with S, bot besnding moments and dhear foeces in
the piles docreaed.

= Comsolidation of the sib-oils unier the George
embankment appears o be well advanced owing to the mom
granular nature of the sub-soils snd the shallow depih of
compreyible liyen. Primary stthement i Bumed io be
virtually commpéete, while sroondasy witlement will be of the
order of 45 mm over ihree yearn anid B0 mm over the following
sevierl years, Hence, ietilement of ihe George embankment i
nod cosibidered o be problematic af present.

* There e dill Excen pore presures in the sab-woili beneath b
Enyinag spproach ambaniment owing o the aidsilve depth of
compreisibie material. This, iogether with the rewlia from
consalkiomater sty indicies thal the sib-solls s still
undergoing primary consolidation amd that long-berem
seftleinent under the Enysna embankment will coniinie fos
some time. The strecture was compleied 15 years ago and
ciliulstion mdicate that promasy siticmeni will be of the
order of 1 B0 mm enid wikl continue for st beast another 1S
v 11 b estimaded fhat primary wttlement i approxios iely
B0 complete end that snother 390 mm of primany setthement
still hai (o ocour: Thessafter, 165 mm consolbdstion aof the
Oganiic matter 5 enpected b0 tike 8 harther ten yean, followed
by secondary sentlement amounting to 90 mm ovr the fint ea
years and 180 mm over the following 40 years

= From the above 1t i evident thal the wick drins slong the
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knysna approach embankment s
inmiperRilve o presend and that primmeny
| ol il e g (Pt Stase s gt Gme mnl aetases r— wcttlement iy incomplcte.
FLAC [Varwlan 1407 I
L -
— [N f_.,.j ey STRUCTLIRAL AMALYSIS
i i E‘ General
sy L

| o Utilising the resals obiained fom the
VLA analysis, i comprelieniive
struciural enalyiis was carried ot 90
drtrrmine the behavion of the

isiessed nt varlous stages, nameby ai i
tirme of chosire of the expansbon joints,
ail tise presend thme snd on completion
of primary wrttlement. The lollvwing
= canchesions were reached:

o Abutment piled foundations and
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P S o After completion of the approach
embankiints and the siallation o
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FOCUS ON GEOTECHNICAL ENGINEERING

It is clear that actions need to be

taken to provide adequate stability

and support for the Knysna
abutment..,

ihe piles, continuing sttlement of the embankeenty resulted in
tateral lnadinmg of the pilr. whch caused the abulments o move
iowmardy esch other and vaused the expansion joinis o clove. The
deck then iesisted furiher movement of the shutments. Al sfieises
generated within the deck are will wiithin design requiremenis snd
the deck Is thay conidered wafe with no filure anticipated

Howsrwer, analyses hove shown 1hat the bending momenty
generibed in the piles foi the Koyind sboiment ssoeeded the
capacity af the plles befine the expgansion joints were closed and
praked on the point of clodure. The Inleraction diagrams show that
the Knyind sbutment would 3l under acflon ol the very large
benading momenis and felitively mre aysociated aulil bosd
Although reducing with fime at present, the losds remain wll
shove the capacity of the plles and are eveniually Fxpected to
imcrease, The fablure of these piles |8 expected o be manifesi a
plitic hinges forming 8 the top of the piles heneath the pile cap

With the continuing serilemeni of the Knyvuns spprosch
embanikment, the revulia from the FLAC anabhyis and otservations
of the biidge bearings Indicate that the whole supeesstructund of the
teriakge Is moving skowly in the George dircction.

Piers and pier foundalions

An inspection of the earing pads on the Enyina and Geoige plers
rewealed that there i relatively no appanett relative movement
lﬂ'mlhhymﬁrnﬂlhmwm Thia s confirmed by
thr FLAC snalyshs, which indlcate that ihe Knysna sbutment and
Enyina pher have both moved towards the river, Ak there is B0
spparent differsntial movement bitween the deck and the Knysnas
pier, it can be assumed thai no significant mosment iy being
grneraied o the bise of the pier and thal the pilel under the piet
mr therelome working within their design limit

Umn the George paer theee (5 telative movement of about 20 mm
between thee bedrings on (he George slde and the Knysna slade, 18
woudd appear that the ceniral span s moved [owands the George
shuimmeni, while the George span ha nol moved. Thin indheste
that this movement probably took place dunng constroction ibie
the beams had been placed, but belom concrete was cast belween
thie endi of the central span and the CGeorge span. Again [t can be
e (et no significant moment B being gendrated ot the Base
of the piei

Fromm fhese observations i can be conchuded ihat only minos
sidditbonal foices are acting o elther ol the piems and that the piles
are thepeloie working within their deugn limit

COMCLUSIHOMNS

It is chear that sctions need to b takien o providié adeguate
siahility and suppart kor the Knyvina sbuiment, of othey mean
oeed (0 b bidendified b endure that e fonchdsnal regueirements of
the bridge aie meL. The iollowing were consideed

Short-term monitoring

Various remedisl measuses (discunsed below] have been suggested
aod are belng conskdervd. 1o the short term, hidever, the
following monlboring programoee has been imglemented 1o aais
i adjudicating which temedol mesures will by Ml oot
rifective

ARAIL 2007 Eaaa——

& The werticalily and I'm“mnt.lhw o the hndFm bnn;
surveyed bi-ammoadly

* Inclinomeier measutements ate wken bi-snnually, These
reviilts give an indication of the magriide, direction, position
ared eate af sub-sol movements and o such would h-'l-[h“.l.hl
ANy oreas wWhisnd exoeisive movemeni s taking pl.-:r thai may
bead 10 oveniressing of poriions of the Wrahse

= The standpije piesomeien are moniiored bi-annualy. The
water table levels give an indication of vhe pore preinares (o
ithe sub-saily, which b turn ane & good indscation of whether
wnsiabde condltomns are Sevelopling

Kl the resulrs from the above monitonng regime will gt in
asdsing whaibier the hrldge structune 18 being subijecied o
addivional fofoes that may oversiress portions of the sxsting
atfisc fure. In addition, the el will sl n assening which
rrimedial messis will be mant ooat ellective

Long-term remiedial measunes

T evnure the kong-teom ibegriny of the Goukamsma Bridge, the
following remedial measumn are being considered:

® Entemzion of thr brigpe: The Goukanuna Bridge ihould be
extendid iry two spans end the section of embankment
lwrTwieen Uhe few Eeatsnent end the exiting Knving sbatmeni
removed to ciitumvent any forther problems owing o
settlement over this afes,

* [id Knjinad admabmend For the cxiiing Kmysna absstrsent (which
will e tmwsned into & jeier), sdditions! eled piley dhould be
installed i the divection of e fdvel These addifionsl piles
shiould be linked to the Superstructure by extending the pile
cap for the prevent Knyena abutmernt. Simultaneouly, repain
andior corrodlon pmdection o the rulifing pibes (8 the plasib
himges of ihe pibefpile Cap enierface) should be camied out

# Theivinag of propasen’ rerisiflal mearurs; Whilst 51 15 not possdhie 1o
determine exactly when the proposl emedial measares
thould be carried out, it b fecommended that they be caried
out within five yean. Howeves, pesulls brom the proposed
monitoring programime may lead o a revision of this
pecomatendanon.
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FOCUS ON GEOTECHNICAL ENGINEERING

Deep self-hardening slurry cut-off wall is

the solution and key to
Ngqura’s success

Iais proverad sile view shows the sheer wale
i the "ﬂ'ﬂfﬂ:: = rhe SH-DF foini Vertuees
waorks covered o allvtence of approslseately
1.5 kmi

he Soletznche lachy Dura Piling's Joing

Vendure is uning the latest inchnobogy
anad deign inhovation featutes 8 e N
|'I:::p.| harthour developmetil j.ll"l'.‘liEL'l =
fast-truck project which sety & new sandand
in geotechnical engineering

The comstrocton of the MNpgra ﬂﬂ"}
waier hashour i the Easiern Cape 5 8
milestone in South Afvica’s developomen,
providing enech-névded mvesiment anad
making the country an oven bigger
ifsternational playe

Cme o the wital coenponents of the
Fﬁtﬂ 51 ﬁnmmtmuﬂ woths, which are
being carried ol 59 8 foknl serrare bereeeen
French company Sseletanche Bachy - one of
the winld's leaden (0 geotechidcal solution
anl lnnovation - and focal company Durs
Piling Limited {in which Solrianche Bachy
bt & majority share). The challeng= ane
congiderabde, with wich a high-guealicy énd
prodisct belng required and with G
extremeely fast-frack comstnection
programame. Thetelore, o number of
innavative grotechnical techinlgues had 16 be
applie to enoore thal the project was
sccemially compleird on tiine snd on
budpr! within the 14 weel programme
sipulated by the client, Mggum Harbouwr
Contisciars [V (MHC). The swoope af woiks
demmanded thut 24 hower operarns an i
dayy a wesic

APRIL 2003
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1k close-up thows the theer difference in swale betwern fhe 3 6060 imm jaws of the
Frpaframlic K5 3000 pral comparesd fo the J SO moey jaws of the mechamical prakb thal werr
el by phae SE-D IV flor excavaion af the wlarry oul-aff wall french

The contraci entail (he constnacison of &
devp viurry Cut-off wall, covenng an anea of
ricarly 30 000 me, with escavations o a
maximom anticipaied depels of 25 m. It =
b Lot fm b thoe Lot project of i iinad
s bae Bl i ot b somathern Advica. The
slury wall, toeming an L-ihaped longitudinal
barrier, runs along the fioat of the NHC site,
bordering the vea to nbercept the ngeess of
water from the indian Odvan duriag the
future sxcavalion ond constiactinn ol (he
casl bn-situ guay walls o form the new
harbour. The slutry wall will abso petumm
srveial hundeed metne along, the baeemdary
wilh the Coega Kiver o e rear of e site to
interwegd the ingress of water there as well

The track feooed and evpenenar of the
bora] arsd bnbernauonel |V parinen, plos the
IV stmlity o prowide unique sohition in

e o Chnology wvd expertise, wene oy
factor. Oiher deciding facion wepe the
abitiey 1o meet e fnat-trsck natre of the
proect, iy well s the need for mce gualicy
COEr

Thee oaiginal design for the commstraction of
the cul-off wall proposed the sheel pile
metioad, However, the geological repor
fevealed the preserce of teo aqueifery the
Lqrprrm.ihﬂ.n;nlq:!:.lﬂyﬂh samd, apad
beedoiw that @ latge pelbide layer,
approsiiniseely 3 m thick at a depth al
between 20 amd 25 m. This nabed ot the
sheel piile rechnigue 23 it may non have been
appropriaie 1o penetiaie these layers, (Pailluare
1o intereepi the lower aquiler loyer could
b resialted o the Rooding of the hetisre
WHC excavanon, with pobentially disastiows
resuibi, )

CIviIL EHEIMIEHIHﬂm



| HYDRAULIC CLAM SHELL EXCAVATION
GRAB

s Bquipmesid selection has been hawd upon

- lwese g0l Cowbdlitione, and the [V abiling o
iy & MCS 000 lypdsanalar Clamy whedl grai

attuchmsent from Franor - 3 Bt fon Souwth

» Alrlca - elinchad the deal in favour of the

> slummy wall -npl:lm.

The K5 3000 prab b 10 excaviie soamr
extremely lamge pebbies a3t depiiv up o 25 m
andl then form a seal by keying 80 cm into

- e wnedier]ying soft mock mucd sone Layer,
Fistang the K5 2000 10 Duga Mlings Lishlyerr
fipdrandic crawier crine provided the solution
ity fermis of excovatbon speed inthis comples

- peoiogy.

With an ipen jaw dimension of 1.6 o,

Ar:rﬁjlm[:m'uk\ M meore Bale than

- eiver grabs offered by competiton (0 the
|local madket which, silde from hnn;

S mechanical, have & maxsmuam dimmenshon of
A8 m The KS 3000 hyrdrandie opsrratnn

- il meearis ihat it can dig aboud 00F Ger

@Bl\"i LE INGQGENIEURSWESE

than s mechanical grab squivalem

T sy sl cofsimiction geocr
mmviler the escavataon of L6 m wide
prirnary bites which are Blléd with the self-
hardesiing sherry mils, follmied by 2.5 m
secoindary bites

Thanks to (e KS 3000, the promsarbe. sne
3 bigger and ihe woondaries ane 1000
hagger than would be the chse with the
largest machamical grab svailsble. Excavation
mitvandes by 6,1 m per pair of prirmary nd
secondaiy panels compared o only aboul

4 i For vhe langest avaikable mechandcal grab,

O the Npquea contisot, the Suleanche
Bachy Duerz Filing |V & progresing 21 4 @abe
of between 25 and 30 lear metres pey day,
a2l an average of |p|:||:|:|:|||1:||:|||.:l'!.' K TETE pr
shift

An integrsl Ormponent of the Solsanche
Bachyy Deirs Pllbmg contm i the
corubiucting of gulde walls = a pakr of
ooty relnlonosd conceete beam that
rum slong the line of the works. Theis are
aboiit L5 m der and provide guskanos o

—i

FOCUS ON GEOTECHNICAL ENGINEERING

Abpve: The SB-DP [V et very high safefy
slamadards - thers were mo ackdrnty did ne
ot rime. The wse of Hgwid bentomite
storiage ponly reguired good protectlion
EREEIErE

Left: The S8-DF [V conutructesd fhe sharry
cut-off wall tremch paraliel to the Indian
Ovar, o fop of o rebied workleg platfor
providing pratotlon apainit the catremely

aytiore af b wea.
Erivironmentiol respondidiicy aesf
anveEreEReRE way exsentlal

Rigiet: The SB-DF [V sile inolallations
inchnded @ site materialy eafing eboratary,
fimdr cemmeniifiouy stwage dim, Hao

Far eight: The SB-00° IV wsed Bhelr K5 3000
cdarmmgheill prod gy well g Pl cable
sinperded seriad opevated meechamical grab
for excarvaition of bt slurry cit-off wall
tirmik

thi clam shwll grab so ihe opemsbor knosns
where (0 dig, a8 well s providing stability o
the top 0% m of the working plathenm,
wiich wa sufabdinhad wiing wed by NHC o
alliwe geoieclhinical opemiions io proceed,
Once the shurry wall b completed, NHEC
wrill crvy ouf oo P excarvation down 1006
leval of 200 i beiow wa level, Brom which
ihey & golng bo constract the ouit In-sim
jravity-reisining walls to form the Quay
walli. Apyerosimately 11 million m? ol
waithworks ére to be encovated, with abous
I miillion md o B Backillled later ot the back

io form. the gravity quay walls

SLURRY MIX DESIGN

fov ey il fd-irack domandy ieposed iy
this opeation, 4 ugnifcant ste matallsoon
fas breeil establiskied with cemmentithous
powder silos holding spproximaiely 180 ¢ of
material: the cacsvalion of lagooni for the
storagr of the Gquid enionite sherry; and

AFRIL 2003
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FOCUS ON GEOTECHNICAL ENGINEERING

eTrae & comsshend e e teod quadity
As the [V progreses along the wall, periodic
snemples & leken (of labomaiory testing as
gualiry control for permesbilin
FECjUS I EnE T

By ilar end of Friscary 2003
approsimabely 500 lincar metres of Samy
cut-oll wall had boein completed, with the [V
rising b tive challenges imposed by the 24
b epristior, evtabdinhemg @ nae
benalimark for the deuagn and constructos
of slusry cut-olf walls in southern Africa,

Ay wall @ cut-0df walls to Indecept ingrea
of grmiwater Do extrationi, there av
marry applhicathons for this sechnology in
Souath Alrion, for examgle in the
envipnmental fleld where the migratioi o
polhiseed groundwater needs to be prevensed
W e hen discussing oo duary out-off
wall areid sssociated sabatiom with the

e installation of bembonite minei and a play a cHivcal ke b safeguarding NHC appropirkele government depariments and
slurry digester, The key mixing appasius was operations. Therefone 1 slurry wall needed cleenis by the mining, chemlcal snd

ilio impored from Soletanche Bechy Franoe i be of & very high itandand. The Soletancbhe preirokrumn industehe. With the increased
with the beilarsce of e eguipment peoided Bachy [Dhars Filing [V comduced 5 serhes of preauasim af existing egilatson, we Ermly

by Dsra Plling. Adsh on hand are 8 wersss ol trials podil 10 the comumencerent of the belpeve that there |5 0 marked tor these
powerful pumpm to trenapart e slamy mix comtract, using locally availatsle materials (o techriguies i Somih Africa -

wwer distances of up o 800 m
The Warry wall in 60 cmn thick and moest

ichiew i permeability of | ¥ 10% mertves per
seoonid a1 28 davs. In oadet 1o achiree s Flmm Hl-w
excavation I8 being done wing a dngle-phase nn m i
self-hardemning sheery min proceis. With this ey
mCthod evcavation iy dofé ondet 3 miature m um PI“I‘g S M
ol berrtonfAr end cemeenirnous matcniaky,
together with a specialist chemicals mix
design developed and mefinsd by Soletanche h‘“““ﬁ”ﬂ #5634, “_-m
Bachw only & few yean ago, which has been m
wnrd FudTELCLY With EeaT Faior
i ldwrde

The single-phase slierry wall seli handens
and cver the course of 8 couple of days sets
and beoomes the permanent woiks Afer 3
minth, thin sets to spproimately | WP
The ey benefiia of the sngle-phase method
are the I||1H1E of installatson and the higher
guaranier ol quality. Ay there is no need o
sabstitutien, the ook ol P.lr_rl.rh of
contaminaied. or mised sones, i elinsmated,
wnd on o lest-track plhl]f"l'.l thiA is an essential
oomponent. Health and sadety fabor 2l

S Soletanche Bachy congratulates Dura Piling
1 on creating 50 years of rock solid support
|l .J' ' Rob Marsden — Regional Director
s i P 0 o S 2. G ke D SOUETANCH: BCHY

wrttai 5l Pl e ) oo - by o 6
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PRODUCT NEWS

Product news from

Chryso

NEW CENERATION ADMIXTURE
EASES PILING AT USHAKA ISLAND

"P'.! concieie admilaiiee for the piling

contiadt (o the Ra5S0 millkon wWihaks
lslend Masine Fark - South Afnica’s fira
marine theine park, currently wmiler
construction in Turhan - has been wgpled
by Chirviay Soushy Alfrkcs

Vehoy Seeput, Chiyso's reponal
manager i Kwafulu-MNaisl, sajd thei when
Franki, in sssociation with Alrca
Constmus fion, was awaided the piling
comtract lor uwhhahks Iland, Franki’ comtmc
manager, Cireg Hall, agreed o s Chiryso's
“new generation”’ Chrysofloid Cpiima 100
aebmixture bor the profect, Aboun 2 5000 of
the sbmixiuie wes regpaied for the uihaka
Lalomad L]

Siringent durabdhity requirenseni
stigmelates thal the otal cementitious
corvent hudd 1o be st ledst 450 ky per culkic
meire. Thin prereguisile, ingerhes with high
prevailing temperatures aisd the time
consumkng discharnge of concrete sebween
piling rigs on the vast site, meant that

the workability of o Uumg of
aromund 200 mym periesd 8 majorn challenge
Peeprut explained.

The admixmare, which was aunched g
Europe aboul five yean sgo, male
workabsley retention @ wihaka blind

~ pemsible for over four hemn withoul advene
sei-retandation, As & super-plasticiies, the
waler l.'lqlﬂl‘lllﬂﬂ'll:l- abia sithered atrictly o
the enginer's ipecificarions. Farihermaore.
(ompremive Weengtia of B0 o 15 ke i
srven dayil and 50 1o 35 MPa (ot 28 days)
ware achileved. The piling project was

_compileted within eight weeis

The sdmixiere, which i mopoed om
Framce, waa introdoced to the South Afncan
marked aboul three yeam ago amd i bring
used in the comspnectlon and mining oo,

0 The mixture b said 1o hold the “warld
revoend” fiol pesmmping COdscreir BOnow &
distapce of 2 T2 m achbrved in Europe

2 pecently,

Ut

ADMIXTURE INTECRAL PART OF
__GENERATOR ROOM “FIX

uril

The ‘new generstion’ sdmixiure alo heiped

SA

cuhant pollation. Bl practicsl speons of i
cordtnucTion prowved & major challenge.

A bk box wias dedlgned o 11 into the
LG MTECTUre, cresting & rovi-witbin-d
ronmn. To e i all off, 8 X0 mm mess
conorete ool slab sl 1o be cale o complise
the seenafio. The clearance from 1he top ol
the permanent shutier o the solfil of the
mkbn sl weay only 300 mm. This extmemsely
thght opmitrent postd 8 Wemerndoun
probbem 1o the conimciors, WO, who
sought advice from Hheir supgdier, Lialarge
Western Loge," Vienler explained

“Im conpunrio wmth Chnysi Cape Town,
Digwe Miles of Lalarge proposed a Mowable
jpurmpmix witich woulil meet al) 1hae
ENgineenng criferia. 3o o mix wing S030
P alag blemd, proportioned with § 9.5

mim neeninal sioesd couine SEEITESLE,
together with a dune sand 1'.ﬂul| crusher duil
hlend, was designed. Chryso's ‘new
generation’ juper plasiciser, Optims 100 -
af a dosige of 1.%% ol the total binder - wa
sddchedd 10 the ineck mives of the plamt to
tncreaie wodkabality aivd Oow.

‘Meanwhile, three 100 mm dismeter
ety wree coped inn the main alab 1o
feovade SiCess o the woid below, The
Lafarge pump's oo was posliioned over
the middle hode and pumping commenced
Thay mtibod enabled the pumipline o b
redbucesl lvom an evisneied 240 m o 8 mom
mianageshle 25 m. What's more, ihe requinnd
15 m! of comcrete wad comgpleded in arly AN
mimuies.' YVeniber adaed -

chemicals marfet.

civil enginesring projects.

s sy st

of the w ]

Hﬂu“lmwﬂm
Chryso 54 has conatrucTion

SA
M has production plams in

Rapid growth for Chryso SA

hiyso South Alren, cumenily in s seventh yedr of
Cummul rime subtantially increased ity share of the constraction

nmn_hnﬂuﬂunm##ﬁ;"._ T .
m%mum&&#m 4 subwidiary of Chiyso

nmmmmﬂmﬁ#m:%

chemicals — anat iy enmuad soninage hzs dvadily incrased snce

i South Africa, has

= Lo

> soilve & formidable problem n the rodiscts bo the Contech - & liom

) construction of the roof slab of the 1998, Chryso SA established iy head officn in Johannesburg, and opened

S generator mom at the new Cape Town in l'ort fizsbeth, : _ L N

S Coapvention Centre Thee intlowing year (1999 Chiyso scpuired the admisnre operation of Fe :

2 Anthony Venier, Chryso regional landmak move that subsiantually boosted s macket thae. ok allins

O rnanager in the Western Cape, 1ays the , N e B
generator foom at the Convention Cenire mmmﬁmm

< was desigred (o fmit vibration, notse nd —
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PRODUCT NEWS

Limpopo highway

receives unique upgrade

hie highway tetwesn Modkimolle -

Tormerly Mylstroom = and Marble Hall
(T5571) in Limopospn Prosinde las
detoreoresed bO Wach an S thun the
sorthern Provinde Roads Agency, thmough
the Polokwane-taswd flrm WSk (Irvd Lad, s
investing BY millsosn b upgraces over &
dintengd of aproalmaicty B b

One kilometre of mad on this [oafe wad
ien o pamicularly bad state of ropair due 10
enienuve deformatios and |rqu|rﬁ! i
R L ler'lr FNEiion. T ll-‘l'l'l.piq.'lh‘l 150
i cemert slatled Layer had wo e
installed, followed by a final 25 mm black-
iop Fuisce. For added siabdlity & long-|aiting
retnfnicement solibon husd o be contidered
which would sigrilicantly bower the comi of
moad maknienance whikst ineredsing (he
pavemend life wihen ocombaned o
comvendional alternafives

In panmiltation with Maccalers [/ Alrlcan
Crabioil, WM wide advised 1o consddiér Lthe
Roadd ke ™ sysiern wihich s been wend
extensively by Maccaterr] intermatsonally bt

s sl relatrveldy merw B Socii Alrica. “We
were wolking on tight odget and tme
corntraints which were compounded by e
eCESEITY b0 wke In-Siia matesiads so Bvald the
acidatrorial costs thal wounkd huve been
kL By Raving to IO riatedial, &
will 28 having 10 open o bormw pit. ' We
imameediadely recogriised that the Maocalernr] |
Alrican Laabsom Bosd Meth™ prodeal win
the solution we were looking oL The
LAVIMES Wit |I['|F|!ﬂ'l|'|'t.' commented Jﬂ[‘l
Fanioy of WENL
Binacd Meih™ 3 5 doubile redited woven
vy manutactuned from hedavily galvanised
Filld steel, and traniversely reliiforced at
regular indervaly with stor] ot Road
Nfeihi ™ offen. the optimaem iefnile reislanoe
when tnstalled im ihe bonend Iu.'pm of & road
whether ssphalt or sabilised cemeni liyen
= i the snvth-refieciive caciing featores bhelp
1o prevenl damage 10 the sriste through
latigue and sellection crocking caussd by
pahilised vub-lavers
The stmgplicity of the syviemn [ in the
[t than 11 i dellvered o the Pespecave siie
|t 25 1m0 o S0 m eodl H'n,‘th: ready for
instalbathon. Al least tbe fimt 4 m of esch
maesh foll okl be seceredy fattened o the
surface with natl anchon pl.lr;l:d EVETY
huane metne. & rubber I!l'l"l'ﬂ raller & used 1o
tesmirve the inbweredil Curvatars of the mesh
A

Ilhesae

MACCAFERRI o Afdeani®
A lasting sabuwtisn o every pralism. Environmantal Solutions

Do (031 7000406 lax (031) TOO-BAEE Jhln (041 ) 7081102 Baa (011 POB-3230 Cn {031} TOR-003Y fas (021) rob-0031

Binca it'a origln In ely in 1879 the Maccalerr Group has prided fzel on a solld work athéc bazed on providing solutions. thal last,
E stabshad in South Alica snoe 1970, Alrican Gablons is commiled %o providing technical support lo the enginestfing industry backasd
by quality cerified products. Whathar In Bha mining, fransport of wales managemanl seciors Afrcan Gabions’ novalive products
cohisliders tha prolection of the ehvironment & lop prionty, African Gablons, providing you wilh a lasiing solution fo every problem.

E R b

Eomal saied @ proangsbions on fa e Sizargelions oo fa
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LOOKING BACK

Lest we forget |
The halian Campaign - Rome to Venice

The last in our series of articles by Will Alexander, alexwjr@iafrica.com

T

HOI“II.ILI.IS"-

Briclpr acrwis thae Fiber Biver ounfsicde Rowsy

FROM ROME TO FLOREMCE

"l"lw SAEC Comps Engineers wene Jiiached
o e Camnaslin o LN DarEBrg Bailey
Brlidges a8 e two gllied Efsmies maibed
morthwands. ome fell on 2 June 1944, 1
with decloned an open city ond was spared
froin boamkwnng and destroction. On C-Day, 6
June, the Allled foses crossed ihe Engiish
Channel The South Alvican Corps DRgineen
in laly pevsed 2l & seoondary sl with
Reoomie o Thie sEVHDE 1o thelr lefn. They were
Elven e task of retndstiting Yo bridges
awér The Tiber River just ourtside Rome,
whibch they aptly ciristerid Raoimales ana
B

The bth 54 Divivional engineens vwere
draem mostly lrom men who had served in
the East African Campaigr. Affer fun e
teairing in Eml_ they crossed 10 [laly with
the diwision. THeir Fiest mapot aclions wee
duiing the nortiywind sdvance after (e Ll
of Cavibnn, Om | lane 1944 the [vision pes
thmuagh and fook over from the 51h
Canachian Armouiied [Nvisioon, This brought
thi divisional emgineer up b the (o line
il the march towards Rome, The chasse
o meed hﬁ_ﬂ!l.l] Wi a1 the Girrmany
ey Petrewbed nesiliwgndy

Thee divisiomnal engineers rrpalrrd poady
and bridges on thelr front, including a
bridge ower the Armo Biver in Florenoe ihat
they ndmed Posite ikskel The Germans did
ikt Ll.ﬂ'"l:!_r thie historecal Ponte Ve hao
brkdge, bt demndiahed i dpprioad hin. Allked
s i Doty MRl WeTE Ve lesve in
Batches. Most ol them eeded back 1o Roeme,
where the Springbol Club had been
galablished for South African soldigrs. [t had
o vrll-eguipped liteary drid reviaat sl

Duaring fuby 1944, the Bth Army
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trinalerred ity divisions, including (he SAEC
Corps Engineers, back 1o the Adratic coast
wikiie It wa incofiectly ssumed [hat the
Farvey topograpvhy woazld be ks of =n
oiniscle oo the advanie. Here they poined up
with the tallway and harbosir corpebrudct ioan
vompan:es thal Il aolvEncsd e thae

A riatic ot

AMCONA HARBOUR

Chn 0 July, the d1 Harbouwr Construction
Company enfeged il port of Ancora,
wiich had been capiuged by the Polivh
Diwlibon two dayy pieviously. The Bty
W in complete Cham. An almost
wompleted lalian crimer Wy on 5y vde with
I paogeeller high in the &ic. THedr work on
thae restorathen of Ancora hafour was
iescriben &5 [Ne PekpERET OO SR Ehne
oy greatesl schicvement dunng the
winl, el the seoond 10 b2 achiewed by South
Alnican engineen lollowing Cassino. Within
twn weeks, shallow drsught landing craf
enteied the hartiour, followed later by larges
viessily

Tie sivance of the Sth and Btk Armes
et alnfully o 0 e L of Gririmmined
enemy ietixtanoe. The 5th Ammy peised on
morthnards until it reached the high,
Ieavily fortified .l".[ll.'ll.rll.l'lh Mountalns By 2
Movember, snow staried RllIng, and the
alian front stabilbsd for the sedond winter

THE TRAMS-APENMINE RAILWAY

T third major engineérng ach ievement of
the Falian Cam pakgr was the rrimstsiement
ol the 50 kim long liens-Apenaine jallway

Atarfiog ropaiey fo Amdoms hurbouy

from Prato fo Bologne. The recondtsuction
wan underaken by the 10 DD0-strong
Haibway Constrsction Group - the wer of an
ianmTy divinion. This indsSed (e epain
1o the 1E3 om long double-trach rallway
tunned, The mwinnel was the longes double-
trach raklway tunnel o e world, The
mtcaling German engineers thoroughly
drutivrd the inbet and oullit portals of fhe
Tl

THE PO RIVER BRIDGE

The tourth magoer engineesing ol by he
South Afrean engifeen doring the sllan
Campuign was the reoomvmaction of the
arierial hridge scross the Po Biver in the
[inal weeks of the war b Taly. Rarly on o
the eampaign, the o River was ldentified as
a peaible majos obatsche in the path of the
sivancing Sth Ammay. The [Erl instfuctions
to prepase for the orosslng of this rved were
inpuied in Seprermbet 1844, amd plaumng
connnved righi ithrough the wintee manths
Aetial photographs wete taken. The (our
iparts of the destioyssd bridge weie (00 long
fo¢ the stanadard Balley brdping squipmsent
bai & 40 Ton Tive bosd [T Span. Lajptsan
Mudd of the Lith Field Company designad a
serengihening procedure and hie was sinf 1o
b LK b0 chiseurss 1 with Willlam Halliey the
original deskgnes, who endomed the
RCTpOa

An enperimental Wite wied slallinhed on
an airfield near Ceweniatioo sosth ol the
Aritish lines. DMatinguished visiion ineluded
thie Bth Army comumander amd &
epiesniative of the Sth Aoy, The hukl-scale
raperiznenial bridie wes crerind, Sesied,
chiemantled and bosded 1AL Dol = S0
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fosmmey ol el bnoall

With the tpETHng of the fmal Al
nifersive In Apell 1945, the SALC oomupanses
wdvanced with the Sth Army and repabeed ne
repliced 37 bridges in nine days over the
imany rivers anad canals 1n the o Biver delta
The appeosches 10 maost of the bridges wedd

LOODKING BACK

EX PR ey Aeaired mosl Gl mornherr “Hl:f
from Yeniloe o the easl to g in tlee et
and to Ausitia viz the Beenner Pasi in the
atijahi

O 30 hily 1945 the Bih Army ceased o
enlst, The SAEC unity wene disbanded and
the oo fravelled o the ransit CRmp at

wikh 10 onpress (0w the thanks of pour
rouniry for the pan you have pliyed in this
gl weirhd STigple. You wplunirered for

il ary Wrale: oL made the e hor
Saurt Alrica and for ihe wider ciuse of worid
fregdinm. You &nd your commded upheld he
nanoE and the inleresds of South Afikca, For all

freal dwuving the comsfrisction af the Prajo railway rldge

mified anad booby-trapped. On 25 April the
erginesrs @ol thelr first gllmpse of the Po
Rives mear the town of Ferara, with the
enemmy kil hadding the oppouie bank Thene
Wi e upusesidic shefiing bud N0 cavoalte
Ay the next day, mine-sweeping. ke Clearing
anel the emoval of the debris of the
diemnlished bridge commenosd, and
SUTEAE SLUPVEYY Wi made. On 2 My the
Faevy camie thiowgh that (e Germen ssimy
in taly had surrendered. The beidge woas
completed an the following day and named
pringhbok Bibidge’, The original stnoctune
hadd taken o & a habl years 10 butld. The
l=radipr commineed D be wwrd B Civiiien
teakiic fof & mumber of yean after the Wil

A messxge (rom the Army Commander
wak pead ol 10 Lhe appers as iy
amembled for te opening of the bridge

A this Thime | el my esrmest congiatuls
tions te all rambs of the Sowthy Aftican
Enginesring Corps, who have long held a
key position bn the Brh drmy vearn. One
ol your greadest achievements i the
webger Halley bridpe wous buidll ower the
Hrver Fo

THE END OF THE WAR DRAWS NEAR

Afher vichidy cririatationd i Venae, Lhe
SAELC Corpa Enginecers meresd on (o thee
final camp near Uding mnorth of Yemice
Wore bridges wese butl on thae main muie
o Auarda, Uhis fiene 1o replace those
destroven] by Alled boambsry. Therealier, tlw
Toy Dimss apprediated that Dosedanm cosild
hiteed mischiel, 1o the sappen weir granied
iteral periody of leave and no pestrictions
o food and petiol supplies, Al the army's

m'u-IELE INGENIEURSWESE

Cotleferro, wouth of Rome, Those whio
intenided h"IIJI1I|IlE [£3] Illlli'h'hlrfl' WERE W1
oo cultural rebaballUstion coudrses @1 8 villa
iveai Flopemeoe, a8 5 was fraded that they
woul] have difficulny @ sritling dowin 1o
thelr univerndty studies. The Etermal Clry had
Aty atrractioms far Those miepested in art,
rehgson and history, Themr were sevesil
opera theatres that had delly periormances

Smuly calbed fiow wodunteers 1o seTve
agatmat ihwe jepanese m e Far Exat. The air
fopCe, Ht_qrnmln_g and vigral units weee un
demand, Before any unily couakt be
mobilied, the Amenicang -.Irnpprd alormli
boenba on Himoshima snd Nagasaki. On §5
Azl 1945 the Empeior of fpen odered
) midiriy commandeni arsd all hoecds Wa
surreciaber (helr arms and fhemselves 1o ihe
allied foroes

The wai was ovel

* * &

THE AFTERMATH

Al the Souwth ALTRCEn ITomps wEde volunRieers.
Some loal thelr lives and others were
woninded ki body o in spieil. Mothers and
wives sulleied From msenisl strain
Iharoeiag st Lhe wil, diradong e Flegram
that resd: "Iy rexred haviniy fo ingforen you
Smuly’ message b L FPOops refoining o
civilian lile Tang mis

T Pely ZRRDFE {w) Spr ALL LANIHER WK
(SAEC)

Mo thal your dre retumendg 1o clvilian ide, |

—_—

Ehatroprad sombly pnrru! of the T8.5 ke lang
shiishirtrack dpronine raibiay el

this | #epress oul wdimn thanks o you

The aftermath of war and the process of
read|ustment o aig likely o produde many
difficuttes and problems. Patience and
ke wnl o wll B reepied and the Geinands
upon youl courage and spent of wervices vl
remain as greal an ever. Fm sire you wil be
prepared ared the Laiks that lie shead to render
your country and youn lelow men egual
uririiah e

Wirh off gooad winkhes for your hature

Sg | C Seuats
Kdlmliter of Delenoe
GHO Pretosia, Daie 15.3.46

RELLUWC TARNCE TO RECOUNT
EXPERIEMCES

Tharie is a gemeezal telictanoe of paricipants
in WW2 10 proourn el (ati g gids] The
goverrrumedt Changee fands in %48 and Lhe
new government had |itbe :mﬂth}' for the
returiied soldiess, Another hasie plﬂllm:u 1]
the iniel-pesonasl relataoiship Bt one
dévrkop with one®sy collcagoes ower the
yran. Thit group-camarsderie has no pacsiiel
i ciwilian Tife. 18 i ot ey to expliin
Along the samie liney, there was § mernatting
passtes frequently uied during the wai, where
3 Child adka his tether “Whal M o do im
b war. Dy ™

e is o bl :I|'H:|!‘I‘5‘}"|I'I.ﬁ Iear of betng
richicubed when war shories are reciied to
otheis. Movels and TV programimas
dramualise war, and engender the expecisiion
of pernmal sooounty of boavery knd
SRt llﬂ-lllf"'lll'ltiﬂ; Hipaiieri. This
is fur from the redlity, Thene werd many
masnibia in sucoession when theme was no
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hostile action and we all carried out routine
duties. These were followed by short bursts
of action and then silence again. The seesaw
battles in North Africa illustrate this.

A lesson rapidly learned by all
combatants was how to avoid danger. Those
who ignored it soon paid the penalty. There

LOOKING BACK

250 Montpelier Rd, Durban, 1st August 1945
My dear Will
To say that your letter about volunteering

again for the Far East, was a disappointment, is
only saying a very little. Myself, | do not see

who go to far countries and perhaps end their
lives in one burst of shellfire, or drag along
miserably, wounded or mutilated.

You will see a by this letter that I, also, am
fighting, but only doing so for your good, and
for a decent place in life for you. | have seen
the aftermaths of one war, in poor shiftless

Launching the first span of the Bailey bridge
across the Po River

were many accounts of genuine bravery in
extremely dangerous situations. However,
bravery without good purpose never
featured in our lives. It was more likely to be
labelled as stupidity than bravery. There
were examples in our unit where this
foolishness cost others their lives. Fortune
looked kindly on me on a few occasions
during the war. Others were less lucky. The
unanswered question when others with
‘wives and families were killed was, why not
me?

FAMILY RECORDS: A MOTHER'S PLEA

Family records are a useful source of
information that may be interesting to other
family members, or worth recording in
family archives. The following example is a
plea from my mother. At the end of the war
in Italy there was a call for volunteers to
serve in the Far East. [ was still under 21, so |
had to get my mother’s consent. My father
was in England awaiting repatriation to
South Africa. My younger brother Charles
joined the SAEC, but as sappers were no
longer required in the war, those who
intended going back to university were
given free tuition at the Spitzkop engineer
training camp near Bronkhorstspruit.

Fourteen days after she wrote the letter,
the Japanese surrendered. This is an aspect
of war that does not feature in the
publications or articles, but is of great family
interest. There were many mothers and
wives who lived in fear throughout the war.

Note the similarity between Smuts’
message to the returning soldiers and my
mother’s plea. They both reflect a wider
philosophy of life,
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that ‘extended services’ has any advantages
whatsoever now that all those thousands of
men are returning from Italy, and getting back
into civil life. | can quite appreciate how you
feel about getting back into harness again,
having to mix in with men who have never
been away and therefore cannot have the
same interests, but life is a fight all along the
line, and unless you can have the weapons to
fight (that is, an early training for business or
other career), | am afraid you will have a hard
time of it

As far as getting back to varsity is
concerned, you know that you have first
chance, as | have been given a number for you
to quote. In any case, the universities know
that they have a big job in hand and are taking
steps to meet it. | did hope that you and
Charles would start together next year. Now, if
you go to the Far East, | should hate to think
that you might resent the fact that Charles
may be ahead of you, perhaps forgetting the
fact that although he joined up, he was
unfortunate enough not to be allowed to leave
the Union, and therefore compelled to carry
on with his studies, which he is doing at
Spitzkop, in company with 80 other
youngsters, He is raring to get away, and it is
not for the lack of asking, that he hasn't gone.

| have always been a pacifist, and hate war
in any shape or form, so | cannot understand
this craze for chasing off from one front to
another in order, apparently, in your case, and
also in Dad's, to add to the row of medals
adorning your uniforms. Medals cannot be
eaten, and they also cannot obtain
employment in civil life.

1 do not admire the military spirit, and
would far rather give medals to the men and
women who stay at home, and fight the good
fight of civil life, which is far harder, than those

Pier construction raft and the almost completed

Bailey bridge across the Po River

men unable to fend for themselves, and
whining about having done their duty whilst
others who stayed at home, grabbed all the
opportunities. This is a sermon, my son; |
admit it, but you will realise on reading it, that
I'm quite worried to think that you are
‘funking’ return to civil life. Unless you stay in
the Army for good, as a career, | do think you
should get back as soon as possible.

Think over the matters again, and if you're
still determined to go to the Far East, then |
shall send my consent; otherwise | shall expect
you to come home. Another thing, has it never
occurred to you that it has not been easy for
me to send consents so many times to you -
that if you had been killed or injured, | should
have felt that it had been my fault? | have not
had an exactly easy life since all of you have
got into uniform, as | have constantly been
anxious about you, and that puts years on
anyone.

I do not know how you would take this
letter, Will, but please don't think | do not
understand your point of view. It seems to me
that war changes everybody's character
completely, one way or another, and | would
hate to think that instead of ‘making’ you, it is
‘breaking’ you. Dad admits that he is entirely
unsettled, and if a man of his age can admit
that, then | know how much more it unsettles
the young ones.

| have been thinking how to word this letter
for two days, so it is not a spontaneous effort.
Dad will be getting the next boat back from
England, so | do not know when to expect
him.

Please ‘read, learn, and inwardly digest’.

Much love, Mom
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ACKNOWLEDGEMENTS AND FURTHER
READING

The writer served as a sapper in the 11th
Field Company, SAEC Corps Engineers from
Tripoli in North Africa, through to the end
of the war in Italy. Additional information

LOOKING BACK

some useful information.

Newspaper accounts at the time are
interesting in their own right, for example
Alhadeff (1979), but were influenced by
censorship and propaganda.

Biographical accounts tend to be self-
serving, (We all make mistakes, but why

German secret Enigma code. The availability
of this information was kept a secret for
many years after the war. You may recall
that it was the tremendous effort expended
on breaking the code, which led to the
developroent of electronic computers.
Throughout most of the war, including the

Touring Italy after the end of hostilities. Author on the left

in this series of articles is from a number of
sources. They include the official
publications on the South African forces in
World War 11, as well as the attached list of
books on the writer’s bookshelves, and the
magazines distributed by the Sappers'
Association after the war.

Finding suitable photographs was a
problem. [ never saw, or heard of a
newspaper reporter or professional
photographer during my whole period of
service. Many of the published ‘action’
photographs were obviously posed. The
photographs in the listed publications below
were either not credited at all, or reference
was made to public archives, etc, and not to
those who took the photographs.

The major source of action photographs
used by some of the authors of the books
that I have read, as well as in my articles,
was the post-war monthly (non-copyright)
Sappers Magazine, where sappers were
encouraged to submit their personal
photographs. The names of the
photographers were not given, so it is not
possible to give them the credit they
deserve.

INTERPRETATION OF PUBLICATIONS

Caution has to be exercised when
interpreting accounts in books and articles.
The most reliable publications are the
official war histories: Orpen 1968, James
Ambrose Brown 1990 & 1991, Kross 1992,
Crwys-Williams 1992, and particularly
Orpen and Martin 1982. These had to go
through a review process.

At the other extreme, Simpson (1941) is
pure propaganda, although it also contains

@swuaﬁ INGENIEURSWESE

publicise them?) A very interesting book is

Correlli Barnet's account, The Desert Generals.

His book was the source of much of my
comment on the seesaw battles.

Another interesting aspect when
interpreting accounts written soon after the
war - including, and particularly, Churchill's
accounts - is the tremendous advantage that
the Allies gained when they broke the

Going home. Ferrying returning soldiers to the troopships

North African and Italian campaigns, the
Allied generals were kept informed of the
German intentions, as well as the strengths
and deployment of their troops and armour,
(see Jones 1978 and Barnet 1983). Few
accounts of the war mention the advantage
that this gave to the Allied forces.

<
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SAICE AND PROFESSIONAL NEWS

e Sith Alrican-based Cément &

Comcrete Institute (CROCT ofers one of
thie warkl's leading concrebe technolopy
'-'U‘Tr*!'imnd-ﬂ-'l?i'f CEMITHES, [id rrI-.'ularlg.' SUEled 4
the incriasing mumber of El:lll'l.'il."li:llg
ETGINOCTS. O ConaLlructbon l:.'.'rll]pﬁ:ll.il.—‘i with
stafl working elsewhere on the African
continent and in the Widdle East

The Chacl Schoal of Concrete Technobogy

Concrete technology
training by correspondence

in Midrand offers the intematonally
beischmarked Cliy B Gailds Intematonal
correspondence course I rwo prarts; General
Principles and Practical Applications.
Candichates can
enrol for both
samultanemnly or
studhy the wo pams
imdbvi-dieally, Om

s ful
completion of both
pams, Ciry and
Gualds certificatbes
are awarded,

Fody du Preser,
Education and
Training Manager
of the ClCl sadkd
thai ssudents who
passed with
distinction ar
credlts - and had
the resyuined
jpractical expericmoe
- wonkld gualify o
wisrol Eor the
intermationally
acclairmed
Advanced Concrels

The Knowledge:

CONCRETE
TECHNOLOGY

The Result;
SPEAKS FOR ITSELF...

Lat us give you
thizs knowledge..,
ensurimg high
guality, cosi-
effective concrete,
righe the first tima,
saves dalays, monay and SOMODMEs avan
lives. Cur comprehensive range of courses
In concrets practice presented nazsoanwide.
£an meet all your training needs,

Choote from:
v Standard Mulo-Level Courses
» Customsed Courses

» Correspondence Courses

For more detziled information on course dates
and fee grrucoures, con@et ws at the (olbowimng

addressesinumbers

Technology course offered EVE[Y TWO VEITS by
the School under the suspkces of tie nstinte
of Concrete Technalogy in the UK,

The City & Guibds commespondence coarse
has proved exmemely popular with Altican
aind Middle East shedents. The absence of
formal lectures frees busy personael to study
anytime and anywhen: - even fn the most
remae pars of Africa. As an impartant asd
for smudents, the School of Concrete
fechnology hosts pwo-day revision
wiorkshops for esch part of the course.
Durimg these revislon sessions, students ane
shown supplementary AY materizl and visit
sites andd factooses 1o observe tﬁ:hnlquﬁ and
processes [ncluded bn their sudies '

Do Pree: sand the thoeee-honzr fnal
exarminations conld be writien in
Johannesburg o, by amangement, in other
countries with Brtish Council offices

Fir further informeilon ehoul the
corresporalence cowere, cortoct Dr Rod
Rankine of the Schoal of Concrete
Technlogy om e-menll rodran@cnciorg.za or
visit the C&CT website on wiwwocncl org.za.
Ravking can alse be telephoned on

271 1-315-03(K}

AP

A cement &
concrete

institute
School of Concrele Technology

Tk 4071} 315 03900 Fec (011) 315 @310
E-mpt: schifonoiceg @ Wabsite: weswencl nngza

Oasrnifled Lo Copcrcle




ey sEven SUCoessiul symipoesia on nther
comtinenta, Aftice 5 geaning up o host
the elghth [SHWWLD,

South Africa, theough the Matlonal
[}cparrrrrrm of Transpiort, wall be hosting the
grh Imemational Symposiom on Heavy
Vehicle Weighis and Dimenstons from 14 @
15 karch 2004 at the kisty Hills Comerencs
Centre ifn Crauleng.

researc e, policy-makers, and industrial
leaders in the field of Ireight fransportation
by road and cther practitioners on all aspecis
of developing maore cosi-effective tnack
freight transport. [ additiom to discussion
oy Lhe LhillEth' of economile, safe and
epvirarmental friendly tansport in the 21st
century, the symposiom will address key
ismues such as

international symposium on
heavy vehicle weights

and dimensions a first

The theme of the symposium is "Loads,
Boads and the information Highway!',
ernphasising 1he increasing importance of
T in the transport industry. The
simposium aims fo align speciflc toplos with
thee meesds i developing countries, especially
those of South Africa and the SAD(C
(SoLthern African |.'l:"'-'|'|‘-'-"|f5ﬂ'lf'|'|| Communityl
regic

Inauguerated in 1584, this prestigious
symposium is an intercontinental fomm for

for Africa

# artve and passive safeby

= potal wenlole configuration

= maintenance, eficiency, economic and
-:-ptrati-:tnal 1S5S

= hocty, clekisis, Draking, steering,
suspensbon, byres, aeroilymiamics

= standiards, regulations

L] iJH:EL'lij"ErH wehicle and ||.m:.|.1-.1rl SYSITmS

e pleciTical systems and electrondcs

= dymarmic wheel loads and ride gualiny

= pownertrain, emisions, eels

SAICE AND PROFESSIONAL NEWS

= gffects of heavy vehicles on [RIVEIMENTS
and bridges

» design lor the environment, life cyche,
recveling

« co-nperative international programmes

= poad safery and risk

o craih data analyss

= performance-hased standands

CALL FOR PAPERS

Tapers relevanoi to the symposiom themes ang
invited. Frospective authors ame Invited io
view the sym r.l:ﬁiu.'lrl wehiibe

v Bishvwd.ooua for detalls on the
method and deadlines ol the submission
pme:vn'l.urr. The deadline for the submission
of abstracts Is 31 May 2003,

An event of this calibre provides a rape
opporiunity to showoase products and
technologies o the bBroadest yet most
discerning aodience, many of wiom may be
unaware of the high level of mnovation and
practical developrsent that fuels South
Afmica. 1t will provade an opportuity for
participating sponsors 1o forge broader
commercial limks.

Further defails can be obtained from the
wiehsile or from Conferesnce Plammers

Pit Bax 82, Irewe, D062 South Africa

ted 427126673681, fax 27 12-667-3680
e-rrarld t'oﬂﬂ:lhnrﬁnﬁir:ﬂ:um

RoadMate
MXROAD/MXRENEW

LUrban/Freeway Design

PipeMate

|Sewer & Stormwater Design/Analysis

WaterMate
and WaterCAD

Water reticulation Analysis/Design
& Simulation

autodesk’

\ FULLY INTE{-‘.:FH.TEEI/

-y ¥

SurfMate

Survay/Digital Terraln Modelling

DatumMate

WG5S 84 Datum Conversion of Drawings

Concrete Detailing & Scheduling

autodesk’

Now available for AutoCAD 2002

World Wide Web site: http://www.technocad.co.za * Email: sales @technocad.co.za
TECHNoCAD, P.O.Box 87, Rivonia 2128, Tel: (011) 803 8834, Fax: (011) 803 3452

authodised dealer suthorised daveloper
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SAICE AND PROFESSIONAL NEWS

Industry forum adds value
to pumps, valves and pipes expo

outh Africa’s Bl 300 million pump

inclustry will be showcased at this year's
third International Pumgps, Valves and Pipes
Alrica 2001 (FVE 20030 exhibition and
comference 1o be held In Kyalami, Midsand,
in fune.

With visitors expected from all over the
neghom, the South African pamg and valbe
manulacturers and assemiders and pipe
suppliers are expected 1o use the event as an
export platfonm ko the rest of Africa

“aouth Africa has a strong pumg
manufacturing base of about &0 major players
wi prodhuce more than M6 of thels
provuct in South Africs, Also, there's a forther
400 comppraniies that assemble from imported
compotents and servioe the repains and
spares marken,” says John Thomson,
managing director of Exhibition Management
Serdices (EMS), the event's organisers

Although the local valve industry is much
smaller, repressnting about 2% of 54 valve
spend, the South Aftican Valves and
Actuators Manufacturers Association akms 1o
increase the number of kocally manusfsenored

Talirags and bdine Wadle '03

Blark Paving

FLAAC Workd Aoad
i Ciangreds
Lienataube Conference on Gectechnlcal
Mhﬂwm

Sih Conference on Aspha Paoements lor
Soathemn Afrce

——e— APRAIL 2003

Coming events

——

valves sold in 5A to 3 within the next flive
¥Eams

"oty this expo will be the
springboard for many companles. South
African products are well suited to conditions
L the rest of Africa amd can Compete
favpurably with any imporied product,” adds
Thomson,

The event, which is endorsed by nine
professional, industry and governmental
Crganmizations and associations, includes a
twoeday forom comprising an exienive
programime of presentations I'JHI,EI’.]I:{! T arieet
the needs of buver, vendor and manufacturer
alike, The fomum will look at new and
emerging riarkets, and, in the g«r-nc:ral
sesmion, feature subjects such a8 export
Teguiremenls, how Soath Afrscan contractors
o bienefit from the policees of the African
Caribbean Pacilic regional group 1o gain
access 1o Eurdpean markets and credit and
export finance and [und[ng

Sector spectic sessions at the forum,
which is to be held on June 4 and 5 at the
Evalaml Exhibition Centre, Midrand, will

focus mare closely on new
trendls, technologies amd
procUrement equirements
i mining, water and
petrochemicals.

While 54" PYP
inhastry looks northwands, the exhibition, o
b heeld fune 3-5 ar the same venue, has
Attracted numertus overseas vendors, many
of whom iwre looking for local distributaons as
wiell a5 those wanting to expand their
exiiling markets

PR 2003 is endorsed by the South African
Daireai of Starwdards, The Association of Steel
Tube & Pipe Manufachrers of South Alrica,
south Afrcan Pump Manalacherers
Agsoiation, Valve Manufacturers of South
Africa, South African [nstrtien of Chemical
Engineers, the South African Association of
Consulting Engineers, the Institution of
Municipal Enginesting of Southem Africa,
iteel and Engineening Indusiries Fedesation of

South Africa and the South African Capital

Equipanent Expoot Coungil,

Fuirttier information: Serean Thowmson,
exfibition mansdager: fel + 270 1-FRI-F25001,
fax £27-11-783-7269, e-nvail

directoriex hibitienafrica. com
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OF BLOEMFONTEIM S5E LUGHAWE

Farbed én Kulpim moes terog Kaop toe eoek
teruy na Gauieng se goudpotie en
werkkelder,

" Busd b Humuhnﬂmrﬁw
vl dogrenjbes o seundjies in skookirag
idim wit, trappe op - in pelid -netjies in
skooldrag, Hulls kom kyk die lughaws en
die viiegiuie Carhoonass st hulle inooen
Lang ry voor die vensiens

in hee poms Hiulle prast Alnkssns —

¥ hwr T bog bateporied e
vakise win meekaar ihep Hulle belwoort mom
Engels b prast

Hierdie kinden is die toekoms - wat
doen ona daaraan O Huhtbhﬂ'ﬂ'
hm:l-pmlmﬂl‘min ek doent. Bk
vl dis Waar bulle is moo
pehoopasm! ey maar ¥ir elkeen “n SAISI
kalender Eni dalk ook oy

imateriaal al is hulle nog so
klein

6 mepoet; ASSEBLIET " Ek s wie is ek en

it g doen, e o ook dic kinden mort

©n weirrakap ler Ta menser, o0
et ook tof grasd |2 beerdens - kan jy
wiy hulle il bsposprileidingsiod siear™
el . mey Racon en u bollegss van die
Thamegeng Combined Shool van facobsadal
- griuk met pulls mooi soorbeeld en
indertjies - sterite, en ek
hoop o e van dis beerders o die
profmsie - miskien help die SAISI leesstof

TRAFFIC AND US 1
Clrcles within circles

The cament wend in ewpecially the Sugsr
povinde spemi b0 go for ssallish, double-
ane cipcles. Religg & Vialie of now mayhe 2
Giautie, | approsch thew things with undse
CanithOn.

Whent | lievt ot imyself o one | lended
up gripping the yiesing wheel. sprouting
oyes on all side ol my head and
experienced fubed @ heartbest of & notch ar
two, Well, you can just imagine what M B
did ... She want inio hes spider act and held
anto evervilibng in the car ot the ssme thme
= ushng Lenisches, feel, hands and many
miofe.

5o [ peenily declded io enguioe from
ong of my collekgues who designs and
superviaes 8 boamd-new sel of these circles
somiewhene nest [harban

It trmnupieed ihet, yeu we do design and
build, mul o, we presume or esamee dhat
ihe pulsdic will Lnow how o we the cdes
asiely and eliectively

Frankiy - | do nit agres = we shoudd b
part of the solution o ensure abe and

£l BIVIELE INGENIEURBWESE

h.i.H.rp llﬂ;ﬂm-ﬂnﬂh'mln‘.

My conviction that we meed a change oi
heart wa Hw*hﬂﬂllﬂ
36 yrar okd Welkom,
were rutenaively uved | w
for iraific I'hl‘lh‘“_nhul
cunde and 1t works, But when 2 Gautie get:
o ane of these cinches — you duck and
dive - get hooted and pushed eiide.

And once Vo Iu.:!hh Welkom, ihe
Ewtniuabin cipelin look ke lambs - stnce the
Walkinm clecles are negotiated at the uppet
lﬂiﬂl“m it feels like
guing around the oval at Phakisa o the
Eyalnmil b ...

So? Suggestiom?

= [hineyitsute pamghlets on rosdy snd
ferty fof molcdist before and aiter
mtinducing the crches?

* Sigmage on ihe Vireet wadices - arTow
1o show i how?

* Billboands what to do?

# TV and newipaper il pheTLinEs
Mhusirating best practice?

O do we st hack and watch how motoriss.
have bo gt e hesds through the fraffic
clrcle hangman's mime every Ume they
approach’

TRAFFIC AND US 2

Provdding lanes Tor dicing

O the infamous Henidrik Potgister in
Rooglepaort ihare 3 s almost constant wadl
of siren. Flasbhing red and bime Hghis
punictuates the day and night

Why?

This puart ol the great Clty of Godd has seen
i explosion of development. The car
pogrdatlon has goown exponentially and
the trafiec congetion has growm steadiby,

And wihai have we done? Something?
Hothing! Liftle? Enough?

* Where have all the provinoal and local
wilhanty engineon gone? lnmo kiding?

« Wheme are the development
contnbutions o tmproving
infrastructune going?

® What happened bo our dedication,
resgErdibl ity and core for our fellow
cltigena?

* Aro politicians the reason for the chans
Loy defanldt of by design?

® Ate we blarning budgets and hiding
behipd so-called empty coffer?

= Aie the motoring public o blame wien
thelr frustrations (and erogance) hrn
them i lawlets outlaws on the road?

# i big businen dictating developmeni

e Doy e kil hve & robe o play or have
wr cajuiulaied?

Quo Vadis?

# Have swame fun! Go dicing alomg
Hedrik Patgieter

® Crvur ke loft on yellow lines an
shoulders wide enoogh for 30 ton
ks

* Dvimake on the nght at the Christiaan
de Wt intersection slong § lane which
winis 10 be crosted for right erning
&nd make ware you e @ enmsgh in
jrinly imto the fa3l lane traific sgain
teyond ithe nlorsection.

# Al mol exciting of all - overtike ths
irwch i the westhound direction in the
interechon af Ceucedes and get killed

in the prooems.
Wlis- judgement” Megligence?
You b the judge
Durwie Rothi
Executive Divector
Al

Choose the correct answer and fax to 011-805-5971:

“Wha are repoiible for traffic safety and how the public iniempeet mads and bahaee in
waflhi, or une/sbune the rosdy that sngineers deugn s bl ™

Engineen
w O O WO
Local authority politicians

O O O

Provinclal suthority pollticans

et =% R, = Wi, ™=

sametimes ()

Anybody etie?
wmD O v
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