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Modelling Traffic About the University

For some years, residents of the area
around the University have been con-
cerned about the increasing kerbside
parking and traffic flows associated with
trips to and from the campus, and the
Christchurch City Council hasrequired
the University to provide extra parking
onthecampus. There hasrecently been
an upsurge of interest in encouraging the
use of public transport for trips to and
fromthe campus, with two new busserv-
ices having been established.

Departmental research completed some
years ago showed that staff and students
aremoreresponsiveto measuresto dis-
courage car use (e.g. charging for
parking on the campus) than to meas-
ures to improve public transport. Staff
and students, like most New Zealand-
ers, are strongly inclined towardsusing
cars. A subsequent study investigated the
viability of a demand-responsive pub-
lic transport service (e.g. dial-a-bus)
between the University and the areasto
the south (Addington, Riccarton and
Upper Riccarton), and found that it was
unlikely to proveviable.

Traffic on the streets around the cam-
pusis still growing, with considerable
congestion at several of the intersec-
tions, resulting in three roundabouts
being replaced by traffic signals. The
effects of such changes on the pattern
of flow in the network (e.g. link and in-
tersection flows) and the performance
of the network (e.g. travel times, fuel
consumption, emissions, accidents, etc.)
are difficult to predict, unless one does
adetailed network analysisusing atraf-
fic modelling program. Both studies
have been undertaken to devel op aSAT-
URN (Simulation and Assignment of
Traffic in Urban Networks) model for
the network around the University, and
aTRACKS model

SATURN and other traffic management
modelsin use around theworld involve
using approximate and macroscopic
models of traffic flow. That is, the mod-
els have considered the movements of
groupsof vehicles, rather than individual
vehicles. This approach has been nec-
essary in the past because of computer
memory and processor speed con-
straints.
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Clyde/Fendalton/Memorial junction during the evening peak simulation. The
simulationis superimposed onto a detailed engineering drawing of thejunction.

A new breed of traffic model hasrecently
emerged using microsimulation (i.e. the
simulation of individual vehicleswithin
a network). This provides much more
accurate and detailed information for
traffic plannersthan wasprevioudly pos-
sible. One such model is Paramics,
developed by SIAS, Ltd.

Such models have only just started being
used in afew countries overseas, the
applications being very much atest of
the practicality of using such models
and the validity of the results they pro-
duce. Thefew applicationsto date show
that such modelsare practical for many
typical network analysis problems and
they produce results that accord very
well with the empirical data. Alan
Nicholson has commenced redevel op-
ment of a Paramics model for the
University area network model. He is
being assisted by James L aird, who has
beenworking for SIASLtd for six years
and hel ped set up a Paramics model for
Edinburgh. SIAS Ltd is supporting the
research, via the free supply of the
program (for teaching and research

purposes) plus free technical support
and advice on the use of the program.

The primary purposes of this research
are: (1) to compare the results for three
models of the University network, (2)
to predict the effects of implementing
varioustraffic management measuresto
assist busand cycletravel, and improve
parking management, within the Univer-
sity-area network; (3) to estimate the
worth of various “intelligent transport
systems’ techniques (e.g. dynamic and
intelligent routing of vehicles, dynamic
driver information systems) being
adopted. The research also helps pro-
vide aplatform for teaching postgraduate
students about traffic modelling. 4

For further information, consuli:

Laird, J.J. and Nicholson, A.J.
“The University of Canterbury
Travel Survey 1993: A Stated
Preference Approach to

Modelling Modal Split.”
Dept. Research Report 94/6




Earthquake Reconnaissance Team: Colombia

José Restrepo and Hugh Cowan (IGNS,
Wellington) visited the earthquake af-
fected region of west-central Colombia
in February. A shallow M 6.2 earthquake
struck the coffee-growing region of Co-
lombia on January 25, 1999. The
earthquake killed 1186 people and |eft
159,000 homeless. Damage to infra-
structure and homes resulted in an
estimated $NZ4 hillion cost. The New

Zealand Society for Earthquake Engi-
neering organised the reconnaissance
mission to observe the effects of the
earthquakes and to learn useful lessons
for New Zealand.

The earthquake underlined the devasta-
tion that can occur when a relatively
small, shallow quake strikes close to a
population centre. Thefault that ruptured
during the earthquake was less than 10
km from Armenia, a city of 270,000.
Armenia suffered the heaviest damage.
Many buildings, weakened by theinitial
jolt, collapsed when amagnitude 5.8 &f -
tershock struck just four hours later. At
thetime of thevisit therewere till large
numbers of dazed, homeless, jobless
peoplein the streets.

InArmeniathe central policestation, fire
station, and council chambers were de-
stroyed, seriously impairing the
emergency response. Hospital services,
reduced by 70 percent, were unable to
cope in the immediate aftermath. The
earthquake resulted in 45,000 buildings
in Armenia and Pereira — an industria
city of 400,000 about 50 km from the
epicentre - being either seriously dam-
aged or destroyed.
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A Near total collapse of two storey houses in Nueva
Brasilia, Armenia. (Courtesy of El Colombiano)

< Plaza de Bolivar in Armenia. Corner buildings
suffered extensive damage or collapse.
The folded- plate Cathedral escaped unscathed.
(Courtesy of El Colombiano)

by theimpact of the earthquake on key individuals and their families, and alack of
redundancy in network knowledge among different utility operators. The Colom-
bian emergency management system is constructed around regional and local
emergency management groups, which suffered from inadequate national coordi-
nation and resourcing. Theinternational responsewasrapid, but thistoowasimpaired
by inadequate coordinati on between foreign ministry officials and emergency man-
agers.

Soft soil and typical ridge-and-gully topography amplified the ground-shaking in
and around Armenia and Pereira. These two cities are west of the central volcanic
region in Colombia. The soilsare mainly of volcanic origin with significant depths
of volcanic ash and lahars. Sincethetopography intheregionisrugged, during this
century, unconsolidated fills have been built.

The fault ruptured in the direction of Armenia, resulting in afocusing of seismic
energy (akind of Doppler shift) towardsthecity. The maximum horizontal ground
acceleration of 0.6g was recorded in Armenia. The vertical acceleration was 0.4g.

Building damage was typical of what might be expected in pre-1970s buildings,
where sei smic design was not considered. Pounding between buildings was exten-
sive dueto thelack of seismic gaps; thishad asevere effect on corner buildings. In
modern building construction significant damage was observed as aresult of the
interaction of reinforced concrete frames and clay brick masonry infills.

In Armenia the water supply system was heavily affected. Pressure in the system
was partialy restored after twenty thousand suburban PV C domiciliary pipeswere
connected.

An Erskine Fellowship allowed José to visit the region again five months after the
earthquake to observe the recovery phase. He found the reconstruction process
dlow, mainly due to economic factors. Many people were still living in tents and
shelters and the ongoing stress was damaging social relationsthere. ¢




Earthquake Reconnaissance Team: Turkey

Kevin McManus visited Turkey shortly after the devastating
earthquake of August 17 aspart of areconnai ssance team spon-
sored by the New Zealand Society for Earthquake Engineering
and the Earthquake Commission.

Theteam arrived in Istanbul, amere
80 km from the epicentre, tofind life
continuing asnormal in thisbustling
city of 15 millioninhabitants—former
capital of the great Ottoman Empire.
Driving from the airport little dam-
age was evident apart from the odd
dislodged roof tile. The many great
relics of the Ottoman days such as
the Blue Mosgue, Topkapi Palace,
and thefamous Grand Bazaar were all seemingly undamaged.
But then they have stood withessto many earthquakesin their
time and have doubtless been damaged and repaired many
times. Thetrained eye detectsthe subtlework of earlier earth-
quake engineers, after some previousincident no doubt, with
steel rodstying many of the great masonry arches. Many lesser
structures have presumably collapsed and vanished into an-
tiquity.

One hour’s drive down the Trans European Motorway the
scene couldn’t have been more different. The earth ruptured
along 100 km of faultline scoring a“ direct hit” onthreecities:

Adapazarri, Golcuk, and Yalova, and a* near miss’ on another,
Izmit—Turkey’sindustrial heartland. Some 20,000 apartment
blocksin these cities and surrounding areas col lapsed without
putting up any seriousresistanceto the shaking. An uncounted
number of people, perhaps as many as 30,000, died among
theruins. The scenes of devastation were difficult to compre-
hend, city block after city block reduced to tangled heaps of
rubble like the aftermath of some terrible war, with hundreds
of thousands of people reduced to living in tents and card-
board boxes amongst the ruins.

For Canterbury-trained engineersthetechnical reasonsfor the
collapsewere not difficult to understand: light concrete frames
not detailed for ductility, hollow brick infill panels, soft storey
ground floors, poor
quality control. The
failureswere monoto-
nous in their
predictability Much
harder to understandis
the culturethat allows
six storey apartment
blocks to be erected
without proper build-
ing controls and
sometimesusing hand
mixed concrete.

Extensive parts of
Adapazzari were affected by soil liquefaction during the earth-
quake. Here fewer buildings collapsed but many suffered
severe settlements of one metre or more with some becoming
unstable and tipping over. Basic siteinvestigations should have
detected this risk and pile foundations would have mitigated
thedamage. Thisisanimportant lesson for New Zealand where
we know that many urban areas, notably Christchurch, are
proneto liquefaction.

Post earthquake reconnaissance is an invaluable experience
and important reminder of how vulnerable our modern soci-
ety remains to simple geologic events that we know are
inevitable. ¢

Our Student Body

We had very strong demand for entry in 1999
with 135 applicants for 105 available places in
first professional. We also teach a large number
of students from other departments giving a
grand total of 427 equivalent full time students
(EFTS). There is a trend of growing student
demand for places in civil engineering and we
are assessing the need to expand the
Department accordingly. However, we are
having difficulty in recruiting enough suitable
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academic staff to cope with our present student
body.




Prof. Henderson Honoured by Australian Water Engineers

In 1998 the National Water Committee
of theInstitution of Engineers, Australia,
decided to mark the life-long achieve-
ments of Emeritus Professor Frank
Henderson by naming an oration in his
honour. A graduate of the Department
(1943), Frank was a senior lecturer in
the Department from 1952 to 1964, and
Professor to 1968. While at the Univer-
sity of Canterbury, he madeasignificant
contribution to obtaining New Zealand's
first computer, and he a so wrote hisin-
ternationally renowned book on open
channel flow.

P—

The inaugural oration was pre-
sented on September 27™ in
Adelaide by Dr Martin Lambert
of the Department of Civil and
Environmental Engineering,
University of Adelaide. Written
by Frank, the oration allowed
him the chanceto reminisce, and
an extended excerpt is provided
herefor thereadersof CE News.

“I was born and raised in
Christchurch, New Zealand,
more years ago than | care to
think about. | studied for the
Bachelor of Engineering (Civil)
at the University of Canterbury,
whose Engineering School had
been the first one outside Great
Britain to have its degrees ac-
cepted as exempting
qualifications by the U.K.’s In-
stitutions of Engineering.

When | graduated we were in the mid-
dle of another war, and | was
immediately seized by the manpower au-
thorities and assigned to Wellington to
work in radio development, work that
largely involved the design and erection
of radar aerials. My first taste of seri-
ous hydraulics came in mid-1944 when
| was sent to Auckland to work under
Tom Leech, anAustralian, whowasthen
head of the Auckland Engineering
School, which offered the first three
years of the B.E. degree (the students
cameto Canterbury for the fourth year).

He was an enormous enthusiast, as was
apparent in the task he had set himself
in Auckland— to devel op meansof gen-
erating, by explosives, waves large
enough to inundate Japanese-held is-
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landsthat were sufficiently low lying. He
wasinspired by Tarawa, anisland taken
by the Americanswith enormous|osses,
no part of which was more than six feet
above mean sealevel.

We worked in a remote valley outside
Auckland where an earth dam was built
toimpound alakein whichwe conducted
small-scal e experiments— small explo-
sive charges set at about water level. We
were insufficiently knowledgeable on
two matters: the exact mechanism by

=

which an explosion could generate wave
motion, and thelaw by which small-scale
experiments could be scaled up to pro-
totypesize.

All of thewartimework | have described
was within the New Zealand D.S.I.R,,
and after the war | chose to stay within
the D.S.I.R. at the Dominion Physical
Lab in Wellington, which appeared to
offer an interesting variety of work. In
1949 | was fortunate enough to be cho-
sen to spend the (Northern Hemisphere)
summer at M.I.T. as part of their so-
called Foreign Student Summer Projects.
There, for thefirst time, | really learned
some basic fluid mechanics, particularly
on open-channel flow. When | returned
toWellington | wasfairly well equipped
to undertake a commission to the
D.S.1.R. from the Ministry of Works,

which was then deeply involved in the
design and construction of hydro-elec-
tric schemes, mostly on the Waikato
River in the North Island. They
(M.O.W.) wanted physical model stud-
ieson spillways, aimed mainly at testing
the head-dischargerelation for the spill-
way; but they soon discovered that some
other thingsneeded testing aswell. From
then on | made anumber of model stud-
ies of hydro-electric schemes, and they
all proved interesting and with acertain
number of surprises.

In 1951 the University of Canter-
bury advertised the position of
Senior Lecturer in Civil Engineer-
ing, to specialisein hydraulics, and
| applied for the position and was
successful; | started at the begin-
ning of 1952. Atthispoint| really
had to make a start learning the
subject, as | never had to before.
There is no doubt that teaching a
subject isthe best way not only to
learn it yourself, but also to guide
you into research by showing you
the holes in the subject.

Inmy first year | had help from an
unexpected source. It turned out
that V.L. Streeter had applied for a
one-year appointment to Canter-
bury under the then Fulbright
scheme, so that 1952 provided a
wonderful opportunity to meet and
get toknow Vic Streeter, one of the
world’sleading hydraulicians.

When Vicreturned tothe USA heinvited
me to spend ayear at his university, the
University of Michigan. | went therefor
the 1956-7 academic year, and that ex-
perience, too, was invaluable. Apart
from teaching regular undergraduate
courses, | worked on two specific
projects. One was a model study of a
pumping station for the City of Detroit
water supply.

The second project was acomputational
project on the university’s IBM650
computer. The project wasto compute
complex values of elliptic functionsfor
alargerange of complex argumentsand

plot them up for future reference.
T h—




When | returned to New Zedland, the
country still had no computer, so | set
about getting one for the University of
Canterbury. Reactionwascool. Things
becamealittleeasier when | visited IBM
in Sydney; there | met atop IBM man
from the USA who told methat to get a
start in New Zealand for the company
hewas prepared to offer a60 % discount
on the IBM 1620, which by then had re-
placed the 650. We got the necessary
donation from an oil company, and even-
tually the computer.

To do acompetent professional job you
must have all the necessary facilities.
And the search for those facilities has
taken up a great deal of my time. This
came to a head when | gave one of my

CAPTIF Update

Inthefirst six months of 1999, research
was undertaken at the Canterbury Ac-
celerated Pavement Testing Indoor
Fecility (CAPTIF), to try to establish a
relati onship between the performance of
theAustralian accelerated testing facil-
ity (ALF), alinear accelerated testing
facility owned and operated by ARRB
Transport Research Limited, and
CAPTIF Thisinvolved areview of pre-
vious projects undertaken at both
facilitiesand conducting aphysical test
at CAPTIF. Three container loads of
Australian crushed rock were imported
into New Zealand at the start of the year,
and this material was used to construct
onethird of atest pavement, theremain-

first lecturesin 1961. The lecture went
well, and when | got back to my study |
said two thingsto myself: (1) it had been
agood lecture, if | did say so mysdlf; (2)
it was agreat pity | couldn’t start writ-
ing the book “ Open Channel Flow” right
away. But that of course was impossi-
ble because | had so much else to do;
my desk was piled high with umpteen
kindsof rubbish relating to all these other
jobs. Suddenly, | thought: to hell with
al of it. | cleared aspacefor some sheets
of paper and started writing. Inthat first
day | wrote twenty quarto-sized pages
of manuscript.

When the book was finally completed
and published in 1966, | should have
been able to settle down and relax, at

ing two thirds being constructed with
New Zealand materials. At the conclu-
sion of the project in June, the major
findingswerethat CAPTIF isbest suited
to research work that requires control-
led conditions, whilst work at the ALF
facility is best suited to testing in-serv-
ice pavements. Thisresearch wasfunded
by Transfund New Zealand.

In July Transit New Zealand took over
operational control of the facility from
the University. The University isstill in-
volved with the research components of
projects, with Bruce Steven (Research
Fellow) working as Co-Principal Inves-
tigator.

least for awhile. But at the beginning
of 1964 | had been promoted to Profes-
sor, whichled to some complications. It
meant that | became involved in the ad-
ministration of the Department, in
co-operation with the Head of Depart-
ment. | decided it wastimeto go, and |
moved to Newcastle.

| became a Head of Department myself
and spent my days at adesk coping with
paperwork that administrators put there.
Thisseemsto be auniversal problemin
the academic and professional world:
being good at one’s job leads to promo-
tion, which simply leadsto one'sremoval
from the professional into the adminis-
trativeworld.” ¢

In October construction started on anew
test pavement for aproject looking at the
effect on New Zealand pavements, of
increasing axle loads, and the develop-
ment of a relationship between the
performance of pavement materials in
the laboratory and their in-service per-
formance. This project, also funded by
Transfund New Zealand, isscheduled to
be completed in October 2000.

In October Bruce Steven presented a
paper entitled Accelerated Dynamic
Loading of Flexible Pavements At
CAPTIF at theInternational Conference
on Accelerated Pavement Testing held
in Reno, Nevada, USA. ¢

Departmental Research Reports

Cement Bonded Steel Bars in Glue Laminated Timber
S. Eistetter, A.H. Buchanan

The Dynamic Behaviour of Drilled Shift Micro-piles
A. Chambers, K. McManus, J. Yang, J. Berrill

Two Dimensional Site Effects in Wellington and the Hutt Valley - Similarities to Kobe
B. Adams, R. Davis, J. Berrill, J. Taber

The Performance of Slender Precast Reinforced Concrete Cantilever Walls
A. McMenamin, D. Bull, J. Restrepo

Reports may be ordered by contacting Ms. Pat Roberts via email on a.roberts@civil.canterbury.ac.nz




People

“I arrived in
Christchurch
inJuly (1999),
excited to be
beginning two
years as the
“management
person” in
Canterbury’s
Civil Engi-
neering
Department.
That excite-
ment has continued, as | have become
more acquainted with New Zealand en-
gineering and construction and the
program here. In 1997, | retired after
29 years on the engineering faculty at
the University of Alaska Fairbanks. For
most of thoseyears, | wasin charge of a
master’ s degree program in Engineering
Management. Most of our studentswere
employed engineers who took evening
classes on a part time basis and com-
pleted the degree in 3 or 4 years. For
morethan ten years, | wasalsoinvolved
in UAF's participation in the National
Technological University, asatellite-TV-
based master’'s degree-granting
institution whose membership includes
some 45 of the United States' leading
schools of engineering.

Larry Bennett

Following my “retirement,” my wife
Margaret and | spent the next two years
at Cornell University in Ithaca, New
York. Thisexperiencewasatrue*home-
coming,” aswe both grew up in Ithaca.
At Cornéll, | taught in aMaster of Engi-
neering program in Engineering
Management, based in the School of
Civil Engineering.

My undergraduate degreein civil engi-
neering isfrom Renssel aer Polytechnic
Ingtitute in Troy, New York. After my
postgraduate studies at Cornell, |
worked for threeyearsasaPlanning and
Scheduling Engineer for United (now
Raytheon) Engineersand Constructors,
in the management of both design and
construction of power generationandin-
dustrial projects. In 1968, we went to
Alaska for an intended three or four
years, and stayed for twenty-ninel We
still own a home in Fairbanks and ex-
pect to return there when our two years
at Canterbury end.
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| have tried to maintain an active con-
tact with the engineering community
throughout my career. In fact, | really
consider myself an engineer who happens
to be teaching rather than a professor
who happensto be an engineer. Bennett
Engineering has been involved in a
variety of activitiesover theyears, from
network scheduling for contractors and
expert witness work in contract claims
to on-site residential water and
wastewater system inspection and design
and land surveying in the wilds of
Alaska. | am both aregistered engineer
and land surveyor and have been active
in such professional organizationsasthe
American Society of Civil Engineers, the
National Society of Professional Engi-
neers and the American Society for
Engineering Education. My three books
and most of my professional papers are
oriented toward the management of en-
gineering, both generally and in the
world's cold regions.

My primary research has focused on
construction and engineering systemsin
cold regions, including highway con-

Mike Spear point
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struction, building technology, tempo-
rary protection and heating of buildings
under construction, factors influencing
construction productivity and logistics
and transportation system planning. Also
of interest are computer applications in
such areas as project network schedul-
ing, solid waste management, the
management of engineering organiza-
tions, and investment analysis. | have
also investigated such educational issues
asengineering and management program
design and evaluation, theincorporation
of cold regionsprinciplesinthecivil en-
gineering curriculum, and satellite-based
televised engineering education.

Itisagreat privilege to be apart of this
exciting venture called Canterbury Civil
Engineering. | look forward to a pro-
ductive and fulfilling two years’.¢

Larry’s book: The Management of
Engineering: Human, Quality,
Organizational, legal & Ethical
Aspects of Professional Practice.
Wiley, 1996, will be used in 2000
for Civil Eng. Management

“1 arrived in Christchurch in September (1999) to
takeup thefive-year New Zealand Fire Service Com-
mission Lectureship in Fire Engineering.

In 1987 | obtained my undergraduate degreein phys-
icsfrom the University of Nottingham but | realised
by the end of my studies that | wanted to do some-
thing more practical. | was offered a position at the
Fire Research Station (FRS) whichispart of the UK’s
Building Research Establishment and spent ten years
working on many different projects.

The last two years were spent at the University of
Maryland in the United States where | had the privilege of studying and working
with the staff in the Department of Fire Protection Engineering. During that timel
continued to work for FRS by ‘commuting’ across the Atlantic each summer and

Christmas.

Like many fire engineers, | have been involved in awhole range of diverse build-
ing and firerelated activities. Burning motor cars as part of the safety design of the
Channel Tunnel, using virtual reality systems to visualise fire, assessment of fire
detection systems and the development of integrated data models for the descrip-

tion of buildings are among thelist.

Coming to Canterbury has two additional attractions. Since | have arrived from the
northern hemisphere | get two summersin arow and being in New Zealand | will be
one of thefirst people on the planet to experiencethe Y2K bug’. ¢




People

“l took up a
five-year term
asthe Leicester
Steven EQC
Earthquake
Engineering
Lecturer in
September.
This new po-
sition was set
up to both
build up the
department’s
earthquake engineering knowledge and
experience and to honour the outstand-
ing contribution L eicester Steven made
as commissioner of the Earthquake
Commission (EQC). Both of thesegoals
present aformidable challenge! To start,
| hopeto extend the range of earthquake
engineering courses offered at masters
leve toinclude aspectsof lifdinesystems,
disaster management and economic
modelling to complement the existing
structural and geotechnical courses.

Bruce Deam

Prior to this position, | was a structural
research engineer at the Building Re-
search Association of New Zealand
(BRANZ) inWellington for seven yesars.
My primary responsibility was investi-
gating the seismic response of light
timber-framed buildings. Recently, this
has involved commissioning a new
shaketable and developing a new form
of pseudo-dynamic testing. During my
timeat BRANZ, | wasdsoinvolved with
projectsthat ranged from devel oping test
methods for building components and
systems to developing equipment to
monitor storm pressures on building
claddings.

| completed my doctoral thesis on the
seismic design and behaviour of multi-
storey plywood sheathed timber framed
shearwdl I's (supervised by John Deanand
Andy Buchanan) while working at
BRANZ. Thisisn't a career path that |
will be recommending to my own stu-
dents but the ability to continueto work

People

inthesamefieldin New Zealand wasn't
an opportunity that | could let pass by.
Fortunately | had completed the experi-
mental work — testing five, nine metre
high three-storey test specimens — be-
foreleaving Christchurch.

| have been amember of the Timber De-
sign Society’s management committee
for almost two years, assisting with the
organisation of asuccessful international
timber engineering conference earlier
this year. | set up and managed (until
September) the web sites for both the
Structural Engineering Society and the
Earthquake Engineering Society.

Themoveback from Wellington hasalso
been of personal benefit. My wife, Fay,
and | both grew upin Canterbury, Fay in
Christchurch and myself in Timaru, and
our two boys (now 6 years and 18
months) are both enjoying being closer
to grandparents and other family”. ¢

The department al so wel comes Research Fellows, Flo Cassassuce pictured
on the left and Nathalie Robert on the right.

Flo Cassassuce: ‘Bonjour, | am French and ...... WE WON !...... Bad

from Grenoblein the French Alps, not far from Italy. My university isthe
University Joseph Fourier... | know, theterrible Fourier series... I’vedone
four years of study and have the equivalent of aBE.’

Flo arrived early June 1999 to do a three month research project on the
‘Piezocone’ project with John Berrill as her supervisor. Most of the three
months was spent to program the software for recording and processing
the data of the Seismic Cone Penetration Test. Invaluable assistance was
received from Mike Weavers, who constructed the electronics interface for the recording system of the piezocone. The first
seismic cone penetration test was carried out at QEIl Golf Course to 12 meters depth.

After the three monthsin the Department, Flo decided to stay another six months with the Christchurch City Council. There
she has been testing potential liquefaction sitesin Christchurch as part of the Lifelines project.

Nathalie Robert: ‘Bonjour! | am aFrench Canadian from Montreal. | know we did not do well in the rugby world cup but at
least France did not beat us!’

Montresal islocated in the east part of Canadanear the St Lawrence River. The Province of Quebec is mostly French speaking.
Nathalietellsusthat in winter the weather getsreally cold (-20°C) with lots of snow. She says: ‘ Thisisreally good to practice
winter sports such as: skiing, snowmobile, ice-skating and moose riding (just kidding!).’

Last year Nathalie completed her Masters Degree in Structures (M Sc Civil Engineering) at the Ecole Polytechnique of Mon-
treal, Canada, researching the earthquake forcesinduced in the members and connections of braced steel frames under severe
seismic conditions. Shearrived in Christchurchin July, towork asaHERA Research Fellow hereat the University inthe Civil

Engineering department. ¢
o3




People

In this his 11th year of retirement,
Tom Paulay still turns up daily in
the department to engage in dia-
logueswith his colleaguesand some
graduate students, and to attend to
the upkeep of his connections to
earthquake engineers all over the
world.

In May he addressed structural en-
gineers in Santiago, Chile and
visited anumber of high rise build-
ings under construction in that
earthquake prone city. Then, by-
passing Mount Aconcaguain the Andes (6860 m), he landed
in Mendoza (Argentina) to deliver threelengthy evening lec-
tures during a three day seminar attended by over 300
engineers. With considerable interest he also inspected ac-
tivitiesinthismost famouswine growing district of Argentina.
During a brief visit to Buenos Aires he addressed the Acad-
emy of Engineering on the occasion of being elected thethird
foreign fellow of the academy. The National University of
Cuyo bestowed him an honorary doctorate.

Tom Paulay

In June he addressed engineersfrom many countrieswho gath-
ered at theMiddle East Technical University inAnkara, Turkey,
to honour a great pioneer of earthquake engineering and of
the design of reinforced concrete structures in that country,
Professor Ugur Ersoy.

He participated in September, for the 12th time, in a week-
long discussion with the earthquake engineering research team
at the Swiss Federal Institute of Technology in Zirich. Dur-
ing thistime, traditionally referred to by hiscolleaguesas*the
Paulay week”, he was particularly involved, as a co-supervi-
sor, with two PhD projects. Arrangements for this visit were
made in such a way that he could also travel to Istanbul to
attend aworkshop onirregular structures. Thiswas sponsored
by one of thetask groups of the European Association of Earth-
quake Engineering. He offered an extensive presentation on
his recent work in this area. The hosts at the Technical Uni-
versity of Istanbul enabled participantsto inspect some of the
devastation from the recent Marmara earthquake. ¢

Professor Emeritus lan Wood
has had an active year in Fluid
Mechanics. He spent three
months of 1999 at the Nanyang
Technological University in
Singapore asaVisiting Profes-
sor. Hegaveaseriesof lectures
thereon stratified flows, andin-
teracted with Adrian Law and
hisgroup. From there he went
to Hong Kong for two weeks
where he held the William M
W Wong Visiting Research Fel-

lan Wood
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People

lowship in Engineering at the Hong Kong University. He
worked with Joseph Lee on aresearch paper that he hopesto
see published in 2000. While in Hong Kong he also visited
Mark Davidson at the Hong Kong University of Science and
Technology. Following this he went on to England and gave
aseminar research into plumesto the Department of Applied
Maths and Theoretical Physics.

While in Christchurch, lan comes to the department a few
days each week. He keeps current on research by reading
journa papersin the library, reading manuscripts and theses
that come his way, and being involved in discussions with
researchers worldwide. “Research has been my hobby over
theyears, and I’'mglad to say, it still is.” Hecommentsthat he
enjoyed greatly teaching thefirst year Fluids studentsand pro-
viding them with a foundation for later learning and also a
few intellectual “surprises’. ¢

After morethan 20 yearsinthe
Department, Bob Spigel will be
moving onto new challengesas
a researcher and consultant
with the National Institute for
Water and Atmosphere
(NIWA). Bob startedinthe de-
partment in 1978, and over the
yearstaught various coursesin
fluid mechanicsand hydrology,
and developed an active re-
search programme into the
hydraulics and hydrology of
lakes. WhileBobintendsto re-
mainin Christchurch, hewill be missed around the Department
for his easy going manner, his thoughtfulness, and his thor-
oughness. Bab hopes to be able to devote more energy to
advancing researchin environmental fluid mechanicsand fore-
sees co-operating in joint research projects with the
Department and others. ¢

Bob Spigel

Norrie Hickey retires after 25
years of service in the depart-
ment. Norrie had exceptionally
good working relationships
with all the students and
worked extensively with the
postgraduates. He came to us
from Goreasan electrician and
worked for Southland Power
prior tojoining the department.
He has vast experience in the
manufacturing and testing of
concrete specimens and there-
fore worked in the model structures as well as the concrete
laboratories. In hisyouth, aswell as playing rugby, he repre-
sented Southland as aBoxer. Now hisdayswill befilled with
relaxation and fishing, and we wish him all the best. ¢

NorrieHickey




Natural Ground Water
Recharge In Canterbury

Aspart of Public Good Science funded research anew lysimeter
network has been installed at several points in the Canterbury
Plains. This is a cooperative project between Hugh Thorpe
(Departmenta Research Fellow), Geological and Nuclear Sci-
ences Ltd. and the Canterbury Regional Council.

The immediate objective of the network is to measure the re-

charge from rainfall through the major soil types of the i

Canterbury Plains over arange of climatic zones. Thelonger-

term plan is to use these data to calibrate a regional predictive model of rainfall A meteorological station is associated

recharge, as a management tool for regional councils. It has evolved from previ-  with each siteto provide datafor calcu-

ouswork done at the AgResearch Winchmore Research Station. lating evapotranspiration, and aboreis
available so that the response of thewa-

ter table to recharge

can be recorded.

The network incorporates the original
cluster of lysimetersat Winchmore with
five new sites at Christchurch Interna-
tional Airport, Hororata, Northbank,
Donkers, and Lincoln University. The
soilsat thesix sitesrepresent about 60% -y
of the plainsareaand thelocations cover \\\
thetypical range of rainfalls.

gl
L glEaimont
watmal

Lysimeters such as
these should be con-
sidered a necessary
component of hydro-
logical  networks

-
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paciie where ground water
At each site, two identical lysimeters |~_~waiee f % resource management
. “ ..
have been constructed to a design used ” \ o 0 m  som isimportant. ¢

by the Soil Science Department at Lin-
coln University. They are 500mm
diameter and 700mm deep, containing a cylinder of undisturbed soil. Thisdesign For further information consult:
isused becauseit is proven, easy to construct with modest equipment, and can be
duplicated without undue expense. Having two lysimeters at each site allows a H. Thorpe & D. Scott, “An
check against faulty construction and also allows for different soil treatments or evaluation of four soil moisture
management at a site in the future. The instrumentation at each site is set in an models for estimating natural
access pit alongside the lysimeters. It consists of atipping bucket rain gauge for ground water recharge”, Journal
each lysimeter and a third one set at ground level to record rain. Thereisalso a of Hydrology, v38, p179-209,
plastic check gauge. Dataarelogged at 5-minute intervals. 1999

2000 VISITORS

Prof. Richard Fenwick Prof. Nigel Priestly Dr Hiroyasu Sakata
University of Auckland, University of California, San Diego, Japan,
Stuctures Structures Structures

Dr Jean-Marc Franssen Prof. Andrei Reinhorn Dr Il Won Seo
University of Leige, Belgium, University of Washington, Buffalo, University of Korea,
Fire Resistance of Structures Structural Dynamics Fluids

Prof. Peter Hills Dr Mario Rodriquez Prof. John Stanton
University of Newcastle, UK, UNAM Mexico, University of Washington, Sesttle,
Transport Engineering Structures Reinforced/Precast Concrete

If you wish to get in touch with any of the visitors during their time here, please contact us:
By post at: Dept. of Civil Engineering, Univ. of Canterbury, Private Bag 4800, Christchurch, New Zealand
by telephone on 03 364-2396, by fax on 03 364-2758, or by email: enquiries@civil.canterbury.ac.nz
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Professor Bob Park, adoyen of seismic
engineering, and respected interna-
tionally for hiswork, retired from
official university duties in
1999, after being a student
or academic with the De-
partment of Civil
Engineering for 40
years, including 30 as
professor, 15 ashead of
department and 6 as
deputy vice-chancellor
of the university.

It is difficult to know
where to start to chroni-
cle Professor Park’s
contributions. In the past
five years alone he has re-
ceived an OBE (1995), has been
Executive Vice-President for theIn-
ternational Assoc. for Earthquake
Engineering, and Chair of the Concrete
Design Committee of the StandardsAs-
sociation of New Zealand.

Last year in his citation to Bab for re-
ceiving the University’s Research
Medal, Professor Bob Kirk noted that,
in New Zealand, most of the bridgeswe
crossand many of the buildingswework
in have been made much moreresistant
to strong earthquake motionsasaresult

of Prof. Park’s research. Thisis adso
truein partsof Asia, Europe,
Central and South
America, where the
pioneering work of
"\ his research
teamshavebeen
taken up in
one form or
another.

Professor
Park is quick
to credit the
wholeof hisre-
search group,
including Emeri-
tus Professor Tom
Paulay and his first
PhD student, Nigel
Priestly, now Professor at the
University of California, San Diego,
but equally the diligence and dedication
of the department’s technical staff, and
theinsight and inspiration of his22 PhD
and 40 ME students over the years.

Professors Park and Paulay wrote what
isgeneraly regarded asaseminal book,
Reinforced Concrete Sructures (Wiley,
1975), which hasbeen reprinted through
10 editions in English, and also trans-
lated into Spanish and Chinese. Over

Industry Advisory Group Formed

A number of distinguished industry leaders have agreed to form an Industry Advisory Group which will act as a “bridge”
between the Department and the wider civil engineering community. The group will help the Department to understand the
changing world outside the University while simultaneously receiving insight into developments within the Department.
Formation of the group providesimportant recognition of the Department asakey part of the civil engineering industry. Any
concerns about our teaching and research programmes can be readily aired and partnerships fostered.

Concrete Pioneer, Canterbury Stalwart Retires

his career (so far!) he has also co-
authored the book Reinforced Concrete
Sabs, written 7 invited chapters for
books, and co-authored more than 280
technical papers published in journals
and conference proceedings.

Not many academics in New Zeaand
have been professorsfor aslong asBob
Park, but heismodest about hisachieve-
ment of becoming a professor at the age
of 35. “I only had adozen papers under
my belt at thetime; that would be about
sufficient now to be promoted to senior
lecturer.”

Bob started teaching while at Canterbury
for his ME in 1956-8. He was enticed
back for hisME studies by the late Pro-
fessor Harry Hopkins, then head of the
department, who offered Bob aposition
as atemporary assistant lecturer.

Being a student and lecturer at the old
town site and, before that, an under-
graduate resident of Rolleston House,
was a great experience for Prof. Park.
“One had areal affection for the clois-
tersand thevery graceful old buildings.
But it was excessively cramped with so
many engineering studentsjammed into
just one block, laid out like a rabbit
warren.” Y S

The group evolved from early discussions between Wellington consultant Peter Smith and former Head of Department Kevin
McManus. Membership of the group has been made as widely representative as possible as follows:

Kieran Devine
ChrisEllis
John Hare
Gretchen Kivell
|an Robertson
John Rutledge
Peter Smith

Corporate Devel opment Manager, Beca Consultants

General Manager Fletcher Engineering

Director, Holmes Consulting Group
Former President of IPENZ
Director, Montgomery Watson
Chief Executive, Opus Consultants
Director, Spencer Holmes Limited

Aninaugural meeting of the group took place on 24 August followed by a meeting with the Vice-Chancellor, Daryl LeGrew,
and dinner with the academic staff. A large range of issues was raised at the meeting, which will be worked through and
incorporated into the Department’ s evolving strategic plan. It isenvisaged that the group will continue to meet approximately
twiceayear. The commitment of the individua memberswho have agreed to give up their timein support of the Department

isgratefully acknowledged. ¢
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Park Retires cont.

It wasthanksto Professor Hopkins, who
was a “concrete man through and
through”, that Bob became a convert.
With his new-found passion, Professor
Park headed of f to the University of Bris-
tol in 1959 where hejoined the academic
staff whilealso carrying out hisdoctoral
studies. “When | got therel found | was
theonly ‘ concrete person’ inthe depart-
ment— most of the others were
interested in steel or aluminium. The
professor wondered why | was doing my
doctorate in concrete and tried to con-
vince me there was much more of a
future in metals, but | wasn’'t going to
change.”

1933
Born in Suva, Fiji

Professor Park returned to Canterbury University in 1965 asa Senior Lecturer. “At
that time in New Zealand structural steel was wholly used for important or tall
buildings. There was alot of uncertainty then about the use of concrete and the
1956 loadings code recommended the use of steel. That was a cal to action....”
The attractive thing about concrete was it could be made from New Zeal and-pro-
duced materias; very little structural steel was being manufactured here. 1t was
also wonderfully versatile and able to be made in any shape or form, he said.

In the 1970s he chaired a discussion group of the New Zealand National Society
for Earthquake Engineering investigating the seismic design of ductile frames of
reinforced concrete structures. Reportsfrom thisgroup led to the pioneering code,
NZS 3101, published in 1982. More recently, Professor Park chaired the commit-
tee that published the revised codein 1995. Hismost recent work has been on the
seismic assessment of older reinforced concrete buildings and bridges, and their
retrofit.

Thedepartment’s DARTEC compression machine has played aleading rolein Pro-
fessor Park’s testing programme. The $300,000 price tag for the machinein 1978
wasraised from external sources around the country, each sourcerealising theworth
of the rigorous testing of concrete structures. A more up-to-date compression ma-
chine is now needed and while these
sourcesall have avested interest in see-
ing the equipment upgraded, Professor

®
1951

IQSQ
1956

1958
1959

1965

1967

1969

1975

1977
1978

1980

1982

1991
1992
1993

1995

Moves to Christchurch, New Zealand

/Groduo‘res from Canterbury University College with o BE
Works at the Christchurch Drainage Board
NStarts ME Study ot Canteroury

Graductes as ME (Civil) with Distincticn
Begins PhD study at University of Bristol

Appointed Seniar Lecturer in Civil Engineering at Canterbury
Craduction of first PhD student, Nigel Priestley

Promoted to Professor in Civil Enginesing

Reinforced Concrefe Sfructures [Park and Faulay) published

Chosen os Head of Deparment
Co-ordinates purchase of DARTEC testing machine

Reinforced Concrefe Slabs (Park and Gamble] published
NZ Standard 3101 for the Design of Concrete Structures Published

Intfroduces undergradudate course in Reinfarced Concrete
Steps down as Head of Department
Appointed Deputy Vice-Chanceller

Recelves OBE

1999 Retires and
Appointed Professor Emeritus

Park thinksit will be abigjobtotry to
raise the $2 million needed.

His appointment to Deputy Vice-Chan-
cellor in 1993 brought his organisation
and energy in support of the Vice Chan-
cellor on topics as diverse as research,
buildings, labour contracts, staffing, and
car parks. He served as key link in the
transition that went with the appointment
of Daryl Le Grew as Vice-Chancellor in
1998.

One of the things Professor Park most
treasures about histime at Canterbury is
thefriendly, supportive collegial atmos-
phere in the Department of Civil
Engineering. Much of that was due to
Professor Hopkins' early work, turning
what was more of a technical college
department into a first-rate university
department. “It was a pleasure to pick
up the headship from him. Staff and stu-
dents have always worked together
closely and enjoyed good relations, and
weall try to keep up with our former stu-
dents.”

Professor Park has had to endure major
health problemsthisyear along with the
change in work demands. The great
strength of hisfamily and the support of
his friends became al the more impor-
tant to him during these difficult times.
In retirement, Professor Park islooking
forward to a chance to relax and recu-
perate, while till leaving some timefor

research and writing. ¢
He



FIRE ENGINEERING
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New Zealand Fire Service
Commission

The Fire Engineering programme at the
University of Canterbury was estab-
lished in 1993 with the financial
assistance of theNew Zealand Fire Serv-
ice Commission through a five-year
contract. Since then the University has
established aMasters Degreein Fire En-
gineering producing over 50 graduates
and almost 20 current students. The
University hasalso provided a state-of -
the-art laboratory and has established a
continuing full-timeposition for Charley
Fleischmann. The New Zealand Fire
Service Commission continues its in-
vestment in the programme, with asecond
five-year contract funding the new lec-
turer, Michael Spearpoint, and research
scholarships to assist the Commission
in its efforts to reduce fire deaths and
fire property lossesin New Zealand.

Foundation for Research

Science and Technology

In addition to the Fire Service support,
the fire engineering programme relies
heavily on research funding from other
sources; including the Foundation for
Research, Science and Technology
(FRST). A major six-year research con-
tract with FRST, titled “ Improving Fire
Safety in New Zealand Residential

Conferences

Fire Engineering

Buildings’ is ongoing. There are three
inter-related objectives: 1. Fire hazard
of residential furniture, 2. Modelling
smoke movement in residentia build-
ings, and 3. Severity of post-flashover
fires. The application was strongly sup-
ported by the New Zealand Fire Service
and the Building Industry Authority, who
will help to establish an End User Advi-
sory Group to ensure relevance of the
research projects.

Demand for graduates

The demand for graduates from the
M_.E.(Fire) degree at Canterbury contin-
uesto bevery high. Asfire engineering
becomes a more recognised discipline,
there are an increasing number of job
opportunitiesthroughout New Zealand,
Australia, and beyond. The degree in-
volves twelve months of full-time
intensive study, consisting of six courses
between March and September, fol-
lowed by anindividual research project
from October until February. The
courses include Fire Dynamics, Struc-
tural Fire Engineering, Risk Assessment,
Human Behaviour, Fire Safety Systems
and Fire Engineering Case Study. The
entry requirement isan engineering de-
gree in any discipline, or a science
degree with appropriate experience.

1999-2000 M.E. projects
There are alarge number of current re-
search projects. They focus on the
following areas:

Fire behaviour

Structural fire engineering
Domestic fire saf ety
Firerisk assesment

Visitors

Continuing the exchange scheme with
Lund University in Sweden, Erik Grahn
attended classes at Canterbury in 1999.
Greg North carried out research at Lund
as part of his University of Canterbury
degree.

Laboratory

Thefurniture calorimeter inthe new fire
laboratory has been used to burn many
armchairs and couches as part of the
domestic fire research programme
funded by FRST. The cone calorimeter
has a so been used extensively for test-
ing domestic furniture and for ignition
studies on wood based products.

Several members of the Fire Engineering Programme attended the following major international conferences:

Interflam99 Conference

The Sixth Symposium of the International Association for Fire Safety Science
The World Conference on Timber Engineering

The Pacific Timber Engineering Conference

TheAustralasian Structural Engineering Conference

The National Fire Protection Association -
World Fire Safety Congress and Exposition

The Third International Conference on Fire Research and Engineering

Edinburgh

Poitiers, France
Montreux, Switzerland
Rotorua, New Zealand
Auckland, New Zealand

Baltimore, Maryland, USA

Chicago, Illinois, USA




Ph.D. projects

Jason Clement is studying the flow of
smoke and hot gases through door open-
ings between rooms, using experimental
and analytical methods, in order to bet-
ter understand smoke hazardsfromfires
in houses. He is making a comparison
between his own salt-water modelling
experiments and the NIST large eddy
simulation model. Full scale room fire
experiments will follow shortly. This
programmeisfunded by FRST under the
supervision of Charley Fleischmann.

Ee Yii is continuing to develop an im-
proved computer model to predict the
gastemperaturesin post flashover com-
partment fires, to provide better input

Jennifer Vi, finding out how to fight fires, as part of the ME(Fire) programme. | for analysis of structural members ex-
posed to fires. Under the supervision of
Andy Buchanan, heis extending exist-
ing modelsto improve the prediction of
heat release rate and to allow multiple
For more information on study, research, scholarships or vent openingsin the wallsand ceiling.
publications, please contact:

Tony Parkes is continuing the investi-

Charley Fleischmann or Michael Spearpoint gation of the fire hazard of domestic
University of Canterbury, Private Bag 4800, furniture in a major project funded by
Christchurch, New Zealand. FRST. Tony isaprevious graduate who
Phone 64-3-364-2250, or Fax 64-3-364-2758 hasreturned to the university after three
email: Charley@civil.canterbury.ac.nz or years in industry. He will be extending
M.spearpoint@civil.canterbury.ac.nz thework in Tony Enright’srecently com-

pleted thesis, under the supervision of

Please visit our web site at www.civil.canterbury.ac.nz Charley Fleischmann. ¢

Fire Engineering Research Reports

99/1 Fire Safety and Security in Schools Rachel Carter
99/2 A Review of the Building Separation Requirements Jim Clarke

99/3 Effect of Safety Factorsin Timed Human Egress Simulations Kenneth Crawford
99/4  Fire Response of HVAC Systemsin Multistorey Buildings Michael Dixon
99/5 The Effectiveness of the Domestic Smoke Alarm Signal Christine Duncan
99/6 Post-flashover Design Fires Roger Feasey
99/7 AnAnalysisof Furniture Heat Rel ease Rates by the Nordtest James Firestone
99/8 Design for Escape from Fire lan Garrett

99/9 ClassA Foam Water Sprinkler Systems Dave Hipkins
99/10 Review of the New Zealand Standard for Concrete Structures Exposed to Fire Michael Inwood
99/11 Load-Bearing Light Timber Framed Walls at Elevated Temperatures KimLiew

99/12 AnAnalytical Model for Vertical Flame Spread on Solids Greg North
99/13 Should Bedroom Doors be Open or Closed While People are Sleeping? Debbie Palmer
99/14 Peoples Awareness of Fire Sarnia Rusbridge
99/15 Smoke Explosions Brent Sutherland
99/16 Reliability of Structural Fire Design John KS Wong

The above reportsare availablefor purchase at NZ$25 each, postage included. If interested, please contact Catherine Price at
c.price@civil.canterbury.ac.nz.
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Women in
Engineering

For the last few years, the Women in
Engineering (WIE) group has been in-
creasingly active on campus. Kate
McCarroll providesan overview of WIE
and asummary of their recent activities.

“Generally speaking, WIEisasocia and
anetworking group. It is not for every-
one. Somejust want to get on and study
andthat’sfine, although | think that some
who joined us later on had such a good
time they were sorry they hadn’t joined
earlier. We have 80 membersincluding
staff, students and working engineers,
not all women, but all interested in what
we do. It isagood opportunity to meet
studentsfrom other departments, and our
affiliation with the Young Engineers of
Christchurch provided us with the op-
portunity to meet working engineers,
aso increasing our network. One of the
tangible benefits of this has been some
firm job offers!

Our Engineering in Schools programme
was our major initiative. We visited
schoolsin pairsto promote Engineering
tofourth formers, with so many students
volunteering (40) that, sadly, not every-
onegot aturn.

Kids haven't got a clue about engineer-
ing so wetried to show them, especially
the girls, that engineering is an option.
We encouraged them to keep up maths
and science and tried to get the message
acrossthat if you liked playingwith Lego
when you were akid then you have prob-
ably got what it takesto do engineering.

Thekidsliked the fact that we were not
much older than they were and theteach-
ers were most enthusiastic too. Two
teachers (both male) said that if they had
heard people like us when they were
fourth formers they would have done
engineering instead of teaching.

For the future, | realy think there is a
need for a staff member, as thereisin
many other universitiesincluding Auck-
land, to co-ordinate the programme. |
have also been very impressed by Men-
tor Programmes, availablefor bothmale
and femal e engineering students, which
| have heard about in other universities.
I would love to see something like that
at Canterbury.

I could not possibly conclude thiswith-
out paying tribute to our incredibly
supportive Dean, Alex Sutherland. He
has been atrue friend to WIE.

From my immediate male peers | often
hear the whinge: Why isn't there a Men
in Engineering Group? After 102 years
they gtill don't getit. ENSOC istheMen
in Engineering Group! Don't get me
wrong, | love ENSOC and | am to be
found at most ENSOC jollies but that
doesn’t mean that we don’t need agroup
of our own aswell.

| wasthrilled to hear that first year engi-
neering enrolmentsthisyear were 19 per
cent women. That's good news.”

Kate concludes that until it increasesto
50% we still need aWomen in Engineer-

ing group. ¢

Mercury, Amid the
High Tech

While sophisticated pressure and flow
measurement instruments are available,
mercury manometers continueto provide
an ideal first principles view of what's
happening to the water flow in the pipes
for the undergraduate lab classes.

lan Sheppard with a bottle of stored
mercury. Heisalongside a mercury
filled manometer used in under-
graduate laboratories.

Last year on 22 April, the department
held itsannual dedicated Hazard A ssess-
ment Day. Mr Perry, the University
Safety Manager, said there was a great
deal of merit inthistechniquerather than
the more ad hoc approach to safety fa-
voured by some other departments. Mr
Perry was pleased to find the mercury
stored in the Fluids|aboratory wasdone
so in compliance with current sefety re-
quirements.

To maintain asafeworking environment
safety isgiven ahigh priority in the de-
partment with regular meetings of the
Safety Committee. Along with the an-
nual hazard checks of work areas, all
equipment is also tested yearly. Train-
ing in safe practices is provided for al
staff and al are encouraged to attend first
aidtraining. ¢




Orienteering:
a change of pace from
engineering studies

Aaron Prince (1% Pro) has had a hectic
12 months. At the completion of hisin-
termediate year Aaron headed down to
Queenstown to compete in the 1998
Southern Traverse, a 5 day nonstop
multi-sport race. Aaron’s team finished
9th out of 41 teamswho started therace.
In February this year Aaron competed
in the two day Speights Coast to Coast
race where he finished 2™ in the open
men’s category. During the mid year
break Aarontravelled to Bulgariato rep-
resent NZ at the Junior World
Orienteering Championships where he
achieved the best results of theNZ team,
inasport traditionally dominated by the
Scandinavian and European countries.
After completing his 1% pro exams,
Aaron teamed up with Steve Gurney,
Kathy Lynch and Nathan Faavae to win
thisyear’s Southern Traverserace. The
race was held in the Nelson region and
involved seakayaking, mountain biking,
mountain running, abseiling and white
water rafting over four days. ¢

Students/Alumni

Last year BRANZ (Building Re-
search Association New Zealand)
awarded the Student Work Experi-
ence Scholarship for thefirst time. It
was awarded to Richard Gardiner,
then a3rd year civil engineering stu-
dent. The award is sponsored by
BRANZ in association with Queen's
University in Northern Ireland. Rich-
ard spent 10 weeks working at
Queen’s University. The aim of the
scholarship is to provide students
with course-related practical experi-
ence abroad, which in turn alows a
better understanding of foreign tech-
niques and markets.

Where are they now? Can you identify these alumni?
(Hint: Some are current academics)
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University of Canterbury represented in the Olympics

New Zealand will have a coxless four team in the Sydney 2000 Olympics. Half the team are Canterbury graduates: Scott
Brownlee (ME 1995) and David Schaper (BSc 1995). Along with Toni Dunlop and Rob Hellstrom, these four recently
placed third in the semifinals, and fourth overall in the finals, at the Rowing World Championships held in St. Catherines,
Canada. To qualify for the Olympics, theteam had to place within the top ten teams, which they did with room to spare. We
wish them the best of luck in this endeavour.
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Ground Shaking in
Wellington

How strong could the ground really
shake in Wellington? Brian Adams, a
PhD student in the Department of Civil
Engineering, has been using computer-
modeling techniquesto start answering
that question.

Recent overseas earthquakes such asin
Kobe, Japan and Northridge, California
have shown usthe devastating effect that
local geology, especialy sedimentary
basins, can have ontheintensity of shak-
ing. Noted in both these earthquakes
were bands of damage on deep sedimen-
tary sites close to the edge of adjacent
hills. The bands of damage—indicative
of strong localised shaking — appeared
to be caused by constructive amplifica
tion between waves trapped within the
sediments.

Brian’sproject, funded by the NZ Earth-
gquake Commission (EQC), started out
to investigate the possibility of such a
large amplification within the highly
populated sedimentary basins of L ower
Hutt and Wellington. Here the poten-
tially active Wellington Fault forms a
sharp edge to the deep tectonically-
formed basin, providing ample
motivation for the study.

Working with geol ogistsfrom the Insti-
tute of Geological and Nuclear Sciences
(IGNS) in Lower Hutt, Brian was able
to develop a suitable model of the
greywacke basement rock and the soft
aluvial and marine sediments forming
the Wellington Basin. Finite-element
techniqueswere then used to model the
propagation of seismic waves through
the geological layers. Simulationswere
carried out on one of the department’s
DEC Alpha workstations, taking up to
20 hours of computing time.

ri L £ I

exaggerated shear displacement

L

W

o

depth (m)

A graphical representation of a shear wave propagating through a finite-
element model. The mesh has been constructed to show out-of-plane
displacement in the cross-section of a 100 metre-deep sediment-filled basin,
bounded to theleft and below by stiff bedrock. Thelarge negative displacement
seen on the surface (depth = 0) at a horizontal distance of 70 metresfromthe
edge is an example of constructive amplification.
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The software used was apackage called
Archimedes, developed under NSF fund-
ing by computer scientists and
engineering seismologists at Carnegie
Mellon University in Pittsburgh, Penn-
sylvania. In 1997, Brian spent two
monthsat Carnegie Mellon, learning the
technique beforeinstalling it on a com-
puter in our department.

The presence of strong constructive
amplification near the basin-edge was
indeed evident in some of the modeling.
It has been estimated that ground
accelerations may exceed 1.3gin Lower
Hutt Central, and 1.1g in Wellington
City. Certain frequencies may be ampli-
fied up to 18 times that expected on
nearby rock sites.

For further information please consult:

Adams, B.; Davis, R.; Berrill, J.; Taber, J. (1999) “Two-Dimensional Site
Effects in the Hutt Valley - Similarities to Kobe” Civil Engineering Research

Report 99-3. University of Canterbury

John Taber, a seismologist at Victoria
University in Wellington who has been
co-supervising Brian's project along
with Civil Engineering lecturers Rob
Davis and John Berrill, is currently
processing aset of weak motion records
froman array of seismographsacrossthe
basin edge in Lower Hutt. It is hoped
that thesewill provide somereal experi-
mental evidence to verify the computer
modeling.

Another source of data to validate
modeling techniques will come from
South America. Brian travelled to Co-
lombiafor two weeksin August with the
am of comparing acomputer model with
existing earthquake records. He was
aided by Professor Juan Jaramillo — a
recent visitor to thisdepartment from the
EAFIT University in Medellin, Colom-
bia—who oversees alarge seismograph
network in the city. Beforefinishing his
PhD in July 2000, Brian hopes to use
his techniques to model several other
sedimentary sites in New Zealand, in
order to assesstheir vulnerability to such
strong localised seismic amplification. 4




Hydrological Training Course in
Kathmandu

Bente Clausen was one of six instruc-
torswho along with fifteen participants
gathered for a hydrological training
course at the International Centre for
Integrated Mountain Development
(ICIMOD) in Kathmandu, Nepal,
during the (unusually warm) period 19-
24 April 1999. The training course and
the workshop were one of the first ac-
tivities of the Hindu Kush Himalayan
(HKH) FRIEND project, which is one
of the seven projects under FRIEND.

Bentereports: ‘| was so fortunate to be
one of theteachers of the course, which
was both challenging and interesting
because of the participants' different cul-
tura backgrounds.’

The participants, twelve men and three
women, came from Nepal, Bangladesh,
Pakistan, Indiaand China. Most held a
Masters or PhD degree, and the age
ranged from approximately 25 to 45
years. Somewereteachersat universities,
some came from hydrological operating
agencies and ministries, and some were
from private consultancies.

The course can be regarded as assist-
ance to the region by trying to enhance
the understanding of hydrology. All
teachers had obtained their own travel
funding, whereas participants were
sponsored by the FRIEND project
through the I nstitute of Hydrology inthe
UK. ‘I am most grateful to the Depart-
ment of Civil Engineering for making
my timeavailableand for other support,
andtothe NZ National Commission for
UNESCO and theNZ Hydrologica So-
ciety for travel support. Without these
supports my contribution to the course
would not have been possible'.

WHAT IS FRIEND?
FRIEND standsfor Flow Regimesfrom
International Experimental and Network
Data and is an international collabora-
tive study in regiona hydrology, now
designated Project 1.1 of UNESCO's
fifth International Hydrological Projects
(IHP). A core ele-
ment  of the
programme is the
development of in-
ternational flow
databases across po-
litical boundaries
and the exchange of
hydrologic analysis
methods and tech-
niques.

The FRIEND pro-
gramme was
initiated as aresearch project in North-
ern Europe in 1985 and has since then
expanded considerably and now in-
volves research institutes, universities
and operationa agenciesfrom morethan
90 countries. A key element of FRIEND
projects in developing countries is ca-
pacity building through technical
training and scientific workshops. The
Hindu Kush Himalayan (HKH)
FRIEND project involves eight coun-
tries of the HKH region: Afghanistan,
Bangladesh, Bhutan, China, India,
Myanmar, Nepal and Pakistan.

THE TRAINING COURSE

The training course was organised and
taught by members of FRIEND Low
Flow groups. The level at which the
teaching was aimed seemed to match the
backgrounds of the participantssurpris-
ingly well.

Along with four days of intensive class-
room training, the course included a
field day. Thisincluded hands-on expe-
rience in flow measurement using
appropriate equipment such as current
meters and dilution gauging with trac-
ers. The measurements were made in
Sundarijal, a hilly stream near
Kathmandu. The flow was measured as
1351/s. Mean annual flow inthe stream
is about 300 I/s. Given that Sundarijal
delivers approximately 50% of
Kathmandu's water supply, these data
illustrate the need for low flow studies
intheregion. In Nepal thereare only 43
automatically gauged stationswhilethe
WM O recommendation is 150-500.

As aresult of the established connec-
tions between FRIEND members, two
3 year Civil Engineering students,
Jared Petterson and Ann-Marie
Mulligan, are now doing their practical

work experiencein thispart of theworld.
Jared is going to stay four weeks with
the Department of Hydrology and Me-
teorology in Kathmandu, Nepal. In
January and February 2000 both he and
Ann-Marie are going to spend about a
month at the Alternate Hydro Energy
Centre at the University of Roorkee, In-
dia

‘I believe that connections with the de-
veloping part of the world are essential
for understanding the global hydrologi-
cal problems’, Bente concludes. She
hopes to be able to take part in other
courses and research projectswithin the
FRIEND regimein the future. ¢




Out and About

Study Leave Report - Mark Milke

Thefirst three weeks of hisleave were spent at the Pontificia Universidad Catélica
de Chilein Santiago, which Mark calls“the other leading University in Chile” (see
John Berrill’sreport). Whileavisiting lecturer at the Department of Hydraulic and
Environmental Engineering, he gave ashort coursein Spanish to post-graduateson
landfill design and operation.

“At the time, landfills were a red-hot topic in Santiago. An old dump was being
closed, and a new, engineered, sanitary landfill had just opened. | had discussions
with some government officials, and it was clear that therewas agreat deal of work
in store for engineersin upgrading disposal facilities throughout the country.” He
also was interviewed on the topic for the local equivaent of ‘60 Minutes' while
there.

Reporting on the University, Mark notes that “ The University has among the best
studentsin the country, but was struggling to find funds to pay its best staff, equip
laboratories, and support post-graduate research.” On the socia side, he wasim-
pressed by the speed of modernisation, and how people worked longer hoursthere
than anywhere else he had lived.

From January to May, 1999, Mark was avisiting scholar at the University of lowa,
where he had dealings with both the Department of Civil and Environmental Engi-
neering and the Center for Global and Regional Environmental Research. Therehe
worked on atextbook for our Department’s course Environmental Analysis, finish-
ing about one-third of it during the year. Why lowa? “1 found that an lowawinter
isconduciveto book writing. 1t wasavery friendly community. If you canimagine
Southland multiplied by 20, you get agood idea of what lowawaslike.”

Whileoverseashea so visited afew other placesand gave afew seminars. Hevisited
the County Sanitation Digtricts of LosAngelesfor half aday and discussed new tech-
nologies in land disposal of solid wastes. “There | touched base with perhaps the
leading practitionersin the world”. While oversess, he also visited Florida Interna-
tional University in Miami, and the University of Missouri.

Mark isback and trying to be active in the Canterbury landfill debate without being
buried by it. He has been writing to the Christchurch Press, and has been activein
the Center for Advanced Engineering’ steam that iswriting National Landfill Engi-
neering Guidelines. He also gave a lecture on Solid and Hazardous Waste
Management to Canterbury’s elected councillors.

Keynote Speaker

Doctoral Examination

Athol Carr

Athol travelled to Trondheim, Norway
in November to be amember of the ex-
amination panel for a doctoral
examination on Estimation of Earth-
guake-Induced Response, by Simon
Olafsson. Several days were spent in
discussion with colleagues on the
changesin theteaching of structural en-
gineering and on research in dynamic
analysisand finite element analyses.

Bruce Hunt

Bruce was the invited Keynote speaker
at the International Conference on
Water, Environment, Ecology, Socio-
Economics, and Health Engineering
from 18 - 21 October in Seoul, Korea.
He gave a paper entitled “Variable Dis-
persion Coefficientsin One-Dimensional
Contaminant Transport Problems.” With
the address he tried to explain why dis-
persion coefficients measured in pipe
flow, open-channel flow and
groundwater-flow sometimes increase
with the first power of distance down-
stream from the point of contaminant
release. The conference had about 200
participants from many different coun-
tries.

Study Leave Report

John Berrill

While on study leave in South America
last year, John Berrill found that Chile
was somewhat ahead of us in the
Market-Forcesgame. Hereisan excerpt
from his Leave Report:

“The University of Chileistheleading
university in the country and draws its
students from the top 4 percent of high
school graduates. It has high academic
standards, and itsgraduatesarefoundin
leading posts throughout the world.
However, with the adoption of Chicago
economics during the Pinochet dictator-
ship, tertiary funding from the
government was opened to competition
from new ingtitutionsand something like
forty new universitiessprang up in San-
tiago alone. These taught the easy
subjects, leaving the expensive, labora-
tory-intensive ones to the two or three
established ingtitutions. While the old
universities are still the first choice of
top studentsin all disciplines, their gov-
ernment funding has dropped
enormously, and their vitality has suf-
fered. The effects are felt particularly
in staff salaries, library purchases, and
in laboratory equipment. Many staff,
often the most able, have left, so that
thoseremaining are greatly overloaded.
Most have second jobsto bring in money
for family and department, compound-
ingthe problem. Thereisaclear warning
therefor us.”

The department has come a
long way since we were in this
building.

Interested in finding out a bit
more about our history? Then
please visit our website’s About
Us’ area and download the pdf
file Our History.

Our website address is:
www.civil.canterbury.ac.nz




Unbonded Prestressing in Precast Walls

A seriesof half-scale quasi-
static tests of precast walls
are currently underway in
our structures lab. These
testsareinvestigating theuse
of a novel connection
mechanism for precast wall
units incorporating
unbonded prestressing ten-
dons. “Existing building
codes for construction in
earthquakezonesaim at life
preservation. This project’s
aimisto go further, to less-

-AmarRahman and Paul urphy (Sructural Lab
Technician) setting up testing

. o in

en structural damage and

post-earthquake rehabilitation, ultimately minimising the eco-
nomic impact of reconstruction.” said Amar Rahman, a

postdoctoral fellow in the department.

The experiment will establish design criteriafor thisconnec-
tion mechanism in precast wall construction. Since the aim
of thistype of connection mechanism isto maintain integrity
of the precast wall unit under large lateral displacement, ad-
ditional energy dissi pation mechanisms(such as* dogbones’)
will aso be examined. Without them, nonlinear response can
occur due to the development of gaps at the end of the wall.

Thinness of Precast Concrete

Walls Tested

In New Zealand, structura reinforced
concrete walls have been recognised as
one of the most efficient earthquake re-
sisting systems for low to mid-rise
buildings. A recent research project in
the department examined the thinness of
thesewalls.

A special characteristic of such wallsis
their relative slenderness that helps to
minimise lifting weights and construc-
tion costs. Designers have wondered if
it would be advisable to use even thin-
ner wall panelsthan currently permitted
under NZS3101, the Concrete Structures
Standard.

The Cement and Concrete Association
of New Zealand (CCANZ) funded
M ethee Chiewanichakorn, aME student
in Civil Engineering, to research the per-
formance of thinner walls. To do so, a
number of dlender precast concrete 1:2.5
scale walls were tested to failure under
reversed cyclic loading with increased
displacement level.

An analytical study on thisconstruction
aternativeisbeing carried out by visit-
ing scholar Mario Rodriquez, of the
National University of Mexico
(UNAM). He isinvestigating the effects
of the reduced energy dissipation char-
acteristics on the overall structural
response.

The research project is funded by the
Foundation for Research Science and
Technology. José Restrepo, the project
leader, said the hope was to construct
new commercia andindustrial buildings
using this technology in the next 10
years. ¢

Overall, the thin
single precast
concrete per-
formed better than
had been ex-
pected under
seismic and grav-

The Departmen
recognised centre of excellence for research into
reinforced concrete.

ity forces, when
compared with other recent tests. With
oneexception, therel evant displacement
ductilities for design reached 2.5 with-
out significant strength degradation.

The one exception wasfor atest unit ex-
periencing an additional, eccentric
vertical load. Two test specimens, both
with alap splicelength (ie, the overlap-
ping distance of the foundation’'s
reinforcing bars and the wall’s) of 300
mm, were tested in the Department’s
laboratory, one with the eccentric verti-
cal load and onewithout. The eccentric
vertical load represented the gravity load
of aroof at the top of athin wall.

The unit with the eccentric vertical load
experienced lateral buckling failure,
while the one without it did not. The
failure occurred dueto significant crack-

ing in the lower half of the wall. This
behaviour indicates that thin concrete
wallswith realistic gravity loads may not
be as capable of deforming inelastically
as designers might have assumed.

The varying modes of failure of thin
precast walls, as seen in thisand earlier
work, have caused concern among struc-
tural designers. There is growing
realisation that an expanded testing pro-
grammeisrequired dueto thewiderange
of variables involved in the design of
these walls. As aresult, there are ongo-
ing di scussions between the Departments
of Civil Engineering (Canterbury and
Auckland), the CCANZ and the Build-
ing Research Association of New
Zealand on acomprehensive collabora-
tion on testing and resolution of design

issues of thinwalls. ¢
28




Name
Burdon, N
Kueh, H
McDonad, M

McLean, A
Whiteside, M

Name

Bishay Girges, N

Chen, Y
Chey, M
Chu, K
Holman, J
Hou Ming
Jacka, M
Jiang, N
Ling HungH
Lyons, C
Malan, P
Milligan, A
Plew, D
Simmons, P

Stockman, M

Strang, T
Thompson, N
Toranzo, L
Tsuno, K
Weir, J

Wong KaLeung

M.E. By Examination 1999/2000

Supervisor(s)

McManus/Bull

McManus
Clausen

Sutherland
Bull

Supervisor(s)
Carr

Milke
Carr/Moss
Carr
Wareham
Carr

Berrill
Moss/Cooke
Carr
McManus
Berrill

Elms

Spigel

Bull

Restrepo/Park

Wareham
Car
Carr/Restrepo
Park
Hunt/Clausen
Buchanan

Project Title

Earthquake Resistance of Shallow Foundations

Pile Lateral Displacement During Earthquakes

Investigation into Velocity-Area Method Calculations for Streamflow
M easurement

Coasta Erosion

Seismic Performance of Slender Precast Reinforced Concrete Walls
with Steel Fibres

M.E. By Examination and Thesis 1999/2000

Project Title

Damping Modelsfor Inelastic Structures

Improving Methods for Estimating Landfill Settlement

Structural Control Using Tuned Mass Damper System

Sail Interaction of Masonry Infilled Frame With Openings

Aerobic Denitrification in Sequencing Batch Reactors

Base Isolated Bridges

Seismic Lateral Spreading

Steel Plated Shear Walls

Finite Element Analysis of Shell Structures

Liquefaction Effect on Pile Foundations

Directional Effectsin the 1994 Arthur’s Pass Earthquake

Safety and Risk Management Using Indicator Diagrams

Sediment Transport Model for Urban Streams

Seismic Performance of Single Storey Straight Stair Flights with
Mid-height Landings

Pre-1975 Building Columns' Lap Splice Regions Under Seismic Loads -
Repair & Retrofit

Optimization of Rock Filter Design for Maturation Ponds

Curved Reinforced Concrete Shells

Partialy Infilled Reinforced Concrete Frames Under In-Plane Lateral Load
Seismic Design of Reinforced Concrete Bridge Piers

Stream Depletion from Groundwater Pumping

Steel Rod Testsin Glulam Timber Connection

Fire Engineering M.E. By Examination 1999/2000

Bryne, P
Bong, NP
Callier, P
Davis, S
DenizeH
Feeney, M
Girges, N
James, M
Lewis, K
Lim, L
Mason, J
Nielsen,AC
Teo, P
Weaver, S
Yii, HW

Buchanan
Fleischmann
Buchanan
Fleischmann
Fleischmann
Buchanan
Fleishcmann
Buchanan
Buchanan
Buchanan
Buchanan
Fleischmann
Buchanan
Fleischmann
Buchanan

Domestic fire safety in New Zealand

Fire spread up exterior walls

Fireresistance of light timber frame walls

Water supply for fire fighting

The combustion behaviour of upholstered furniture materialsin New Zealand
Probabilistic assessment of firesin steel buildings

Full-scale compartment fire experiments of upholstered furniture
Fire resistance of seismic gaps

Performance design for firesin NZS3404

Stahility of Precast Concrete Tilt Panelsin Fire

Computer software for thermal analysis of fire exposed structures
CFD modelling of vent flows

Implementation of performance-based codes

Experimental data reduction techniquesfor

Fireload surveys




Name:
Adams, B
Allington, C

Arampamoorthy, H
Bakir, S
Chambers, AM
Charng, PH
D’Adamo, N
Dong Ping

Ellis, M

Hou, S-L

Lin Cheng-Ming
Liu, A
Matthews, J
Presland, RA
Rocco, G
Saunders, D
Steven, B

Walls, A

Wang, J

Wang, Y
Zaghlool, B
Zhang, J

Name
Clement, JM
Parkes, A

Yii EeH

Ph.D. Students 1999/2000

Supervisor(s)
Berrill/Davis
Bull/Park

Nicholson

Elms

McManus

Carr

Spigel

Car

Wareham

Milke
Restrepo/Park
Carr/Park
Restrepo/Bull/Park
Park

Nicholson
Restrepo/Carr
Davis

Elms
Carr/Cooke/Moss
Restrepo/Park
Carr/Moss
Carr/Moss

Topic

Wellington Fault (Two-dimensional Site Effects - Similaritiesto Kobe)

Ductility Performance of Structural Light-weight Concrete Subject to Seismic
Loading

Analysis of Spatial Distribution of Accidents

Risk Management and Life Line Engineering

The Seismic Response of Drilled Shaft Foundations

Base Isolation for Building Structures

Seasonal Dynamics of Cockburn & Adjacent Coastal Waters, Western Australia
Seismic Damage Analysisfor Reinforced Concrete Ductile Framed Structures
Biological Denitrification of Potable Water Using Coconut ShellsinaFluidised Bed
Bioremediation of Petroleum Contaminated Soils and Oil Sludges

Seismic Design of Moment Resisting Frames with Distributed Reinforcement
Seismic Assessment of Pre-1970s Existing Reinforced Concrete Building Frames
Floor Diaphragm Forces Following Seismic Damage to the Supporting Beams
Seismic Performance of Reinforced Bridge Structures

Origin-Destination Matrix Estimation: The Choice of Traffic Count Location
Pushover Analysisfor Reinforced Concrete Frames' Inelastic Performance
Pavement Performance Model Suitable for Use with New Zealand Materias
Achieving Quality Environmental Solutions

Non-linear Seismic Response of Highway Bridges with Pile Foundations
Seismic Retrofitting of Reinforced Concrete Elements Using Advanced Composites
Modelling of Multi-Storey 3D Structures Under Orthogonal Seismic Excitation
Seismic Soil Structure Interaction

Ph.D. In Fire Engineering 1999/2000

Supervisor(s)
Fleischmann/Spigel
Fleischmann
Buchanan/Fleischmann Severity of Post-Flashover Fire

Project Title

Verification of the hydrodynamic model within the large eddy simulation fire code

Compartment fire growth histories

Closing Note:

We welcome Andy Buchanan as the
incoming Head of Department, be-
ginning athreeyear termon 1 March
2000. Andy takes over from Nigel
Cooke, who assumed therole of Act-
ing HOD in September 1999, and
Kevin McManuswho served as head
from 1997 to 1999.




Postgraduate Courses Available In 2000

Semester 1 (March - July)

RISK ASSESSMENT - M Milke & M Spearpoint

Probability theory revision, risk communication, fault and event
treeanalyses, capacity demand problems, reliability index, Monte
Carlo methods, civil and fire engineering applications.

STRUCTURAL DYNAMICS - A J Carr & A Reinhorn
Thiscoursewill cover such topicsasactive control and dynamic
experiment measurements.

TRAFFIC MANAGEMENT - A J Nicholson
Traffic management and transport policy; goas and procedures,
policy formulation; traffic management model calibration.

CONSTRUCTION OPERATIONS ANALYSIS AND MANAGEMENT
F L Bennett

Improving the management of construction organisations,
projects and operations with emphasis on the utilization of
information technology. The topicswill be of interest to those
intending a career in construction as well as those who will be
less directly involved through roles with project designers and
owners.

FIRE ENGINEERING - Franssen & A H Buchanan

I ntroduction to specific fire engineering design of buildings. Fire
resistance of structures. Activeand passivefire protection. Fire
spread calculations. Firerisk assessment. People and fires.

FIRE DYNAMICS - C M Fleischmann

Fire Scienceand Combustion. Hest transfer. Ignition and spread
of flame. Pre-flashover and post-flash over compartment fires.
Production and spread of smoke.

ADVANCED TOPIC IN STRUCTURAL ENGINEERING
J Stanton & J Restrepo

Introduction to precast concrete systems.  Seismic design of
walls, frames and low and high rise buildings. Design of
fastenings.

GEOTECHNICAL SEMINARS - J B Berrill and Visitors
Geotechnical case studies and research projectswill be presented
by staff of the Geotechnical Group and visitors. Students will
submit brief summaries of each seminar and present one major
case study themselves.

WATER CHEMISTRY - D G Wareham

Applicationsof principlesof physical chemistry to thedescription
and composition of natural waters and engineering treatment of
drinking water and wastewater. Studies of acid/base chemistry,
complexation, precipitation, and oxidation-reduction potential
chemistry.

Semester 2 (July - October)

INTRODUCTION TO CONTINUUM MECHANICS

G Mullenger & R O Dawvis

The study of deformation, stress, and strain in deformable bodies.
Elasticity, fluid dynamics.

GROUNDWATER FLOW - B Hunt
The physics and analysis of flow and contaminant transport in
groundwater.

STRUCTURAL CONCRETE - D K Bull & J | Restrepo
Insitu concrete seismic design and analysis; retrofit of bridges;
forensic engineering.

FINITE ELEMENT ANALYSIS - A J Carr & P J Moss

Direct stiffness method; triangular and quadrilateral finite
elementsin two dimensions; three dimensiona elements; plate
bending; shells; hybrid stressfinite element; mesh generation &
result presentation; use of software such asABAQUS

FIRE SAFETY SYSTEMS - M Spearpoint & C Fleischman
Fire detection and alarm systems. Automatic sprinkler systems.
Fire extinguishment and water supplies. Smoke control systems.
Integration of fire safety systemswith building services. Escape
route planning.

HYDRAULIC HABITAT MODELS - B Clausen & Visitors
Theory and application of hydraulic habitat modelsfor assessing
the habitat of a particular speciesin streams and rivers, and for
predicting the change in habitat as a result of changesin flow
regime. Hydraulic and biological modelling.

TRANSPORT AND THE ENVIRONMENT - P J Hills and
A J Nicholson

Resource depletion and energy consumption; identification and
measurement of environmental disturbances; vibration; traffic
noise, alternative fuels and thermal efficiencies. Perception and
measurement of pollution and visual intrusion. Assessment and
va uation of environmental impactsincluding thegreenhouseeffect.

ROAD ACCIDENT ANALYSIS, REDUCTION AND PREVENTION
A J Nicholson

Impact on society, data analysis and interpretation, problem
diagnosis, selection of treatment, economic appraisal and
evaluation.

ENVIRONMENTAL IMPACT - H Thorpe, D G Wareham, &
N J Peet

Environmental issuesat global andlocal levels, ecology, system
principles, environmental legidlation, environmental assessment
techniques, case studies.

The department offers postgraduate courses as part of study for the Diploma in Engineering and the Masters in Engineering.
These courses can be taken by part-time or full-time students. The courses listed above will be offered by the Civil Engineering
Department staff in 2000. All course offerings are subject to sufficient student numbers. For more information, contact
Postgraduate Secretary, Department of Civil Engineering, University of Canterbury, Private Bag 4800, Christchurch, New Zealand.

(phone: 03-364-2380, fax: 03-364-2758)
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