THE EFFECTS OF SEISMIC ENGINEERING ON ARCHITECTURE
IN NEW ZEALAND

J. Ro Blake-Kelly*

Introduction. The history of a people is the history of its architecture
reflecting as it does, its culturel, religious, economic and sociological
traitss This country being some 120 years since its first ordered
colonisetion, has not hed time to develop positive architectursl tendencies,
but signs do exist of some three decades, Some of the Authar's statements
mey indicate a bias, but if this paper is to be ireated broadly (as is felt
roper) the State's development works must figure prominently. Thus many
individual opinions and works of srchitects and engineers are acknowledged
but collectively are deemed not to show an asrchitecture appreciably
influenced by seismic engineering.

The paper develops the theme of earthquakes and the people, traces the
erchitectural impulses and concludes with examples.

THE PEOFLE AND EARTHQUAKES C.1800 - 1964

Casual European occupation of New Zealand hed begun early in the 19th
Century, principally at the many good herbours of the northern ends of the
Islands, Compoaed often as it wuas of runswey sailars, sealers, inter-
mingled with scme genuine traders and settlers, the early populace was not
subject to much semblance of ardered communsl 1life until Captain Hobson R.N.
achieved the signing of the Treaty of Waitengl 1840 -~ thereby placing these
lands under the lmpersoned and distant segis of Queen Victoria.

'"he signing of the Treaty saew the immediate implementation of ordered
cclonisation, which already in its preparatory stages in England began to
select the most favoured areas of the new colony. By 1842, at Wellington
there was a township of some 3,000 inhabitanis with smaller groups at
Wangerui, New Plymouth and Nelson -~ minor groups were scattered through the
Cook Streits, Thus at an early period there was a fair sprinkling of popu~
lation over the latter-defined active selsmic belt rumning tlrough
Wellingten from the south weat and north easterly to the Oceanlc deeps. It
is at Wellington that most of the following comment concexrns, being the
most populated area in the active aress.

The eaxrly township was flourishing ~ it had established, s Municipal-
ity, Post Office, and Courthouse, Stores and Churches, together with a Jail
to hold up to 60 immstes. The constructionsl media varied but principelly
were brick, wood and compacted clays used usually in combination with one
ar toth of the others - wood being plentiful was used extensively. Quite
a number of commercial enterprises were of two stories in brick with wood
flooras ard roofs, Life was rather primitive, the degrees of comfort vary-
ing with the financial ability and cargo linitations placed on the early
colonisers, The streets were often queagnires, but the limited household
couforts were softened by candlelight and ruddy glows from wood fires
trrdng in the popular Yrick chimneys.

In the early morning hours of 1848 en earthquske listed as uwag.
7-7% (1) shook Wellington. The initisl damage was quite substantial; the
majority of one and two storied brick structures had gables or end-wella
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cracked or demolished, trick and clay houses cracked oar split with
chimneys down by the score. Damage in terms of property was compara-
tively extensive but the death roll of 3 was very modeste The effect on
the settlers after the initial main shock had passed was so described by
Dr Thomson (2): "Settlers expected the earth to open; some slept in the
bush and were panic-~stricken., Business was suspended, a solemn fasi was
ordered and the churches were filled with penitent sinners (I have been
told by an old military man that there was an extracrdinary number of
hasty merriages during those days of panic).” But though panic may have
been exhibited, disciplined calmness was thexre too - 80 much so that in
order to allay fears in England the Governor in his despatch stated inter
2lia .. "the danger - sveryone who travels a hundred miles on a rallway
incurs a greater risk than he would do by living a life in New Zealand.
Earthquakes, therefore, sre nothing to people who are used to them.” (3)

From the above, it seems that a slight jauntiness was being stimulated,
that Wellingtonians were rather immune to seismic tribulations and that
life could be made equiteble, Though not too evident in the early
despatches and writings, there was some recognition of contimiing earth-
quake susceptibilities, The British navigetor Captain Cook had recorded
a shock in the Cook Strait area in 1769, sealers similarly in Dusky Sound
and other socurces disclosed the prevalence of major shocks. Evident too,
was the firm belief widely supparted, that the explanation of the pumerous
tremors lay in the volcanic belt extending from Lake Taupo noarth east to
the sea., Consequently as the shocks were regarded as eansings of molten
rressures from within the earth, credence was readily eatablished that a
rather benign Divinity would see that no great bulld-up and thereby shock,
would disturb the way of life,

By mid 1850 if the absence of ardered sclemn fasts is conclusive, the
tomnship hed recovered its variocus equanimities. 4 newly-established
hamlet was at Hutt, trade was brisk, interest was mounting in coamunal
affeirs, land deals flourished and Governar's dinners wexre sought-for
invitations, Many dispatches to England, asserted the good fuartune of
settling in New Zealand - the bitter+uaari wars were yet to come, When
another major disturbance of mag. 8 = (1) hit Wellington in 1855, days of
alsrm shock and damage were experienced afresh. Though reckoned to be of
greater magnitude than 1848, the shock caused lesaer damage to the township,
particularly among the now more prevalent wood-framed houses - chimneys
were down again in plentiful mubers. The effects om the region were nare
severe - heavy tidal movements, extensive uplift of submerged aress, and
widespread land slides. There were the usual despatches home end some
settlers caused unenviable amusement when after shipping out of the town—
ship, they became wrecked at the harbour entrance. After reacue they
elected to stay on. The shock waa felt over a wide area about ite
epicentre in Wairarapa. At Wangenui, one cbserver modestly nerrated the
ability of which he skirted tumbling tables and shelves to reach the
outside and heavy rain, but preserving intact throughout his glass of *01a
Tow" (English Gin) - the same person adjured his resder in England to leave
there - "there's no fear of earthquakes in Aucklard; besides s men had
better run the risk of being swallowed up here than to have nothing to
swallow st home (England). Plenty to eat here, and always a bottle in the
house and no man to call master". (4) A further excerpt of his despatch
is felt warranted because it concerns a sentinel of the 65th Regiment,

'standing close to the ruins of Government House, and shouting "All's
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well" (L) when addressed.

It is of interest to note that Dr.P.Mershall cited the 1855 ghock as
having rut MNew Zealand on the seismic map as it were, because it was
deseribed by Lyell and included by Suess in his monumental work on earth-
guakes 28 beling up to then the only known cbserved instance of elevation
cf the eurth's crustse The area offected was of some 1,000 sg.miles with
uplifts from 50" to 10'07, It seems that the moszt general lessons learmt
from these two shocks were, the umreliability of briclkwork unleas heavily
supplemented by timber framing, the resilience of wood framing snd the
darage susceptible to trick chimneys and clay-compacted houses,

Cver the next 70 years or so, minar shocks and tremors appesr to have
peraisted but the prevalence of non-danaging ones, caused relaxation of
the concern after the two early major shockse Further, the country was
sreroely populated and no deaths werc reparted amttributable to earthquekes.
Life in the colony was vigarous, the Meori wars were finished, the turn of
tie cestury, a new literalism of pelitical outlook and the Boer War absarb-—
ing o great denl of rublic and political interests, The early 20th
Century saw no inerence of apprehension as repards damaging esrthquekes, in
srite of nony pertinent oboervations by individual geologists and surveyars,
who with competence had established fault lines. The evidence of these
rother worked against a nationsal acceptance of the problem, in that it
helped to foster 'safe! areaa., Few, if any, Local Bodies had restricting
By-Tows nirt Little public lead was forthcoming from Government, whose own
w.rks veried Ly recor-ising some of the danyers according to the views of
tues initiating fdeslynerse

In ¢ spoarsely-inhabited area about Murchison in 1929 an earthquake of
aageTe0 (1) cnused some spectaculer land failures with a death roll of
17 The most public reasult of this was the establishment of seismograph
atotions, but other than arcasing srenter speculative interest by a more
pereept ible awakening of Govermnment end regionnl Loenl Bodies, therc was
no nesd deemad necestury to define a code of enrthquake-reslistant
@dinanres.  But by February 193, after the warst death roll (256) yet
experienced, at Nopler ruge 734 = (1), Govermment upert from its prompt
relie! messures acted owiftly in forming several Authoritlies to define new
tiilding coles, to rehahilitate the striken areas and to settle claims
arising from the dissster, Dasapge to buildings nnd property was severe
jortioularly by the sutsequent fires; reilvays and ronds were disturbed,
with extensive movemsnts In the harbour a adjacent nreas.

From this time orwards, there grew an aprreclable public cognisance
of the prest uncontrollable potential of a major earthquake, but as time
rntred, so did the willingness to set controls, By 1935 the New Zealand
Standsax-ds Inotitution published ite Model Bullding By-Lew which, though it
formilated a code for national usage, lacked autharity foar compulscory
acceptance, thorely allowing Loonl Bodles to reject in whole ar in paxt
deslen beaes which, in their opinion were urwarrented in their areas. As
. Thomaon shrewdly cvserved after 1848 "No kind of panic subsides soonexr
than an earthquake panic." (2)

T depression rolled away and 1ife bepan to sssume mare of its usual
hues, even though wer now sesmed imminent, Abaorbed by the unigue threat
of war reaching thepe then lonely shores, Welllngton in 1942 was Joxrred by
& shake of mag. 7 * {1) centred in the Weirerspe. The city did not fare so
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badly in terms of mejor damages There had been a tightening of By-Laws by
the Locel Body as regerds lerge uncompartmented Trick load-bearing walls
with loosely tied wood flocrs and walls, heavy carnices and overhangs. But
in smaller communities these restrictions were not so enfcrced, with result-

ing greater damsge.

The engineering profession by inducing legislation to enfarce the com-
pulscry and anmual registration of engineers, ensured that the structurel
carcsse would be designed by competent people. Established as a democracy
and peopled almost completely from one ethnic group, nearly a century had
elapsed, punctuated by a persistent crop of annual reninders before the
politicians, who thearetically should trigger off legislation to meet
public snimations, established a prohibiticn to control buildings designed
by unqualified persons. Upon the conclusion of hostilities, an Eerthquake
and Wer Damage Commission wes formed in 1945 to meet emergencles of a
national pature with contributary finance supplied from fire insurance.
Zoning now seems the last major problem to be resolved.

In concluding this short review, it may be contended thst there were
nary ameliorsting circumstences to defend the apparent apathy of the
pecple towards a legislative control of building design end erection in a
country with an established seismicity ~ the sparse population with a vexry
strong pastorel background, the Mauri wars of the Narth Iszland, the absence
of reapid transpartation, the isoletion of the country and the scarcity of
adequately-trained engineers and architects willing to accept the country's
cherecteristics, may be a few. Perbaps, toc, may reside the bazsic
disinclination of colonists who, initially seeking the freedom and indivi-
dualism of a new country, engendered unconscious resistance to the controls
that would be inherent in reducing seismic damage, perticularly when gauged
against the urgency of establishing homes, industries and enteryrises far
sustenances Rather contradictory do these latter reasons become when one
assesses the comparstive ease with which Welfare Statism has been promoted
and accepteds

EARLY ARCHITECTURAL OBSERVATIONS UP TO 1954

The early settlers, except in their farmhouses particularly, showed
little inclinetion to foster a regional style besed simply on the functions
to be performed, the materisls availeble and the techniques to hand. The
culturel roots were back In the British Isles from whence, filtered by long
sea voyages, came the decaying remnants of the post-Revival Battle of the
Styles, suitably pruned by local restrictions of labour and economic unages.
The isoclation of 13,000 sea-miles increased the nostalgia for the known
forms and architectural idioms thereby making easier the acceptance of
those who could emulate the familiar shapes, irrespective of the subject
materials, In Wellington of some 80 years vintage or so, stands one of
the largest wooden office buildings in the world, faithfully exhibiting in
wood the attributes of a stone well-bearing comstruction already then
centuries old, As wood was plentiful, and further established in the
central districts as a flexible medium to withstand dameging shock, it
rapidly beceme the principel mode of construction for housing ~ bricks were
used sometimes by the more affluent,

The two majar shocks of the mid-19th century for some twenty years or
80 imposed a better system of tying heavy wood framing (floors and roofs)
to trick load~bearing walls, But the lessons were gradually forgotten ar
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ignored particulsrly towards the end of the century which saw the intro-
duction of cavity walls, cement martar, and concrete encased iron members,
The architecture hed changed little. Victoarian traits were quite the
vogue, especially in the bland detachment of the ornamented street facade
from its adjeining side ones. Flastered onto built=cut supporting brick-
wcrk were placed the heavy carnices and paraphernalia of the style.

In the larger communities, the great majoarity of the architects drew
on their overseas training, the background of which attuned them to a con~
tinuity of those professional tenets held by their previous countries,
Little appreciation of the country's characteristics nce its demands
seened evident except in street verandahs and the ubiquitous farmhouse,
the latter usually built without professional assistance, Some very please
ing structures, readily associated with 0ld Country prototypes were built,
assuring with mare than some sentiment their cultural standing in the
community. The scene remained static during the early twentieth century
except for the introduction of concrete-encased steel, plate-glass and
reinforced concrete ar ferro-concrete to give it the then populer title.
The architecture followed a sart of 'follow-on®! to Renaissance traditions.

By 1931 architectural development was berefit of inspiration. The
Napier earthquake with its demonstrated failure of trick load-bearing
walls saw & rapld acceptance of reinforced concrete which, by its seemingly
implastic pature (if based on economics) heralded in a very plain wall type
of architecture, relieved by plastered frets and reliefs. The dominance of
so0lid to vold was significant even though early thinking of the impending
1935 Model By-Law postulated maximum resistance being teken by a frame,
The superficial Napier style was boarrowed largely from Americe and died
quietly of its manifest weaknesses.

The depression of the mid-thirties rolled away and the first Lebour
Government was voted into power,. As a vigorous housing policy was of
major social ypriocrity, soon the building industry was being reunited from
its enfarced dissolution. The new housing, though it corrected many of the
speculative builders! hoarrars operated almost entirely within the wood
techniques, But more State enterprises were being designed and built with
an interesting trend which set the pattern on architecture for several
decades,

The influence of new State policies was felt noticeably under the new
Government, which generally handled about 40% of its own works at that time,
with the remainder being done by private practitioners. These latter
people were aware thaet since the damaging Murchison and Napier shocks, the
State had adopted the policy of deaigning its structures earthquake resist-
ant to a good degree, thereby hoping as a side benefit, that a lead would
be eatablished far the country. But in areas remote from an historical
sequence of shocks, the relevant Local Bodies in general did little to
supplenent State policy.

By the middle of the 1930s the rrinciple of steel-frame far high-rise
structures with reinforced concrete for low ones was used by the State
which in retrospect had an inconsistency. When using reinforced concrete
in low-rise buildings, because fire resistance measures established stiff
walls about lifts, steirceses etc., the great majarity of all internal
walls were in reinforced concrete too, so that a heavy and rigid compartment-
ation was introduced with minimel openings. This system woarked externally
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with the type of Georgian propartion elevations for the relation of solid
0 void in the external walls allowed easy two-way reinforcement, well-
distributed, thereby producing walls of good stifiness. The full
implications of these built-in rigidities were not applied to th? steel=
freme, Here there were the same stiff inner walls as well as tno:ﬂse from
a random pattern sepsrating occupancies on one floor. The elevational
character allowed the same type of stiff externsl walls to be developed
in both directions but there seemed no conscious acceptance of these by
structural designers. Flanning was not compromised by the systen of
freming.

By the latter part of the 1930s, the principle of stiff members
attracting hesvier seismic loadings was being introduced by the State, The
mrototypes of shear-wall technique were being designed and of these the
Dental Clinic Wellington (1939) built in reinforced concrete displayed many
advantages over contempoarary steel-frame structures, There was now a more
arderly layout of stairs, lifts and internal tracing walls for this farm of
plamming had advantages in resolving Egress Codes,

Second World Wsr mobilisation was wrgent end housed in wood which waas
rapidly expanded to all sarts of differing functions. Though it was
engrossed with war, the Labour Govermment began designing and constructing
multi-storey flats which had an impact, apart from the criticiam of prosecut-
ing politicel legislation during a major conflict. But these flats did
help to sustain interest in the problem of seismic engineering, particularly
as little construction wark other than tinmber was being done. The most
successful hlock was the Dixon Street block, being essentially a cellular
load-bearing reinforced concrete structure on shear wall mrinciples with
simple exteriors relying almost exclusively om void to solid jropartions.

With peace came rehabilitation wrged on by desires to continue troken
careers, Gone was the pre-war serenity enjoved by the School of Archi-
tecture in teaching untrevelled students; everywhere there wers experienced
ex-servicemen seeking new developments and firmly aligned apgninst any
return to the unquestioning adulation so inherent in histaricism. Par
the first time conditions were favourable for the elements of a national
architecture to be formulated. However, the Labour Government with
considerable justification, imposed a rigid Building Control which was
not uplifted by a new Govermment until 1952. Except for housing,
hospitals and schools, building control was enforced with great severity.
Of the large structures built during %:.18 period, as the majority were
financed from State funds the early approaches to shear-wall design by
State engineers were carried further; there were refinements of woid to
s801id relationships, with internal planming snd extericr orderliness
being mare noticeable, The style of the srchitecture was of severe
Geargian proportions, with none of the cheracter found in Swedish wark
which could have been studied more widely as a pwrototype.

With the 1952 freedom from controls, the only established continuity
of design bases was that of the State's, The early 1950s saw a mare
liberal easing of the rigid shear-wall architectural strait-jacket,
Information was now becoming avaeilsble again from Americe and Japan ~ the
glass curtain wall era was being first sighted in overseas publications,

The engineering legislation of 1942 was showing its benefits, for it
induced a more receptive sppreciation of likely shock damage by Looal
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Bodies. The Earthquake and War Damage Fund being aprlied nationslly,
irrespective of local suppart for zoning, wes a persistent reminder.

AN ASSESSMENT OF ARCHITECTURE FROM 1954

Among the New Zealand national cheracteristiecs, individualism is
not far below the surface - an atiribute of our early colonisation
conditions and isoletion. These traits, inclined by academic teaching,
have established a (rofessionsl pattern composed lergely of very small
yrectices with a minoarity only, willing to serve in larger offices which
are often better integrated by engineering associations, Thus the small
prectices, though numericelly large, have not established any dicernible
contimuiing development of an erchitecture conditioned by seismic engineering.
Their structwural consultants are hired job by Job with very little likeli-
hood of contimuity of design development, It is to the larger associations
of erchitects and engineers that develcpments can be traced, but War and
Building Contrel restricticons had virtually halted progress for nearly two
decades.,

The belief that engineers and architectz should be integrated to the
common cobjective of good buillding is not shared, of course, by all archi~
tects; some hold that to the architect lies the challenge to produce a
structural concept, the details of which should be refined and resolved by
the structural engineer. This seems more firmly held by those engrossed
with farm as the first objective in successful architecture, but it must
Le difficult to show positive advances unless the architect is equipped
technically equal to the structural engineer. Because it bas been
fcrtunate in maintaining a permanent care, the Ministry of Warks has over
the last ten years definitely warked towards the closest integration, thus
accerting the concept of coincidental architectural and structural themes -
hoth professions cen be completely committed without dispersgement one to
the other.

In the private field there is no parallel to the State's 30 years of
endesvour troken though it wes by war and controla., Few if arny firms with
ergineexring assoclations have been in pructice more than say, 20 years and
moet of the principals have been assoclated with the State.

But progress is felt to have been made over the past ten years. A
large State office bullding using shear-walls was built in Aucklend snd
several aspects needed correction, such as the stiff wallas about vertical
services (lifts, stairs, etc.,) and the regulsr piercing, storey by storey,
of internal twacing walls for circulstion. In the next mejor office
project the planning system was besed on two cores, built up of bracing
walls, unplerced, and enclosing the vertical services etc., Though this
concept hed many advantapes in freeing subdivisleon and circulation, when
carried to the loglcsl end of using one care only, the gross floor area
veyord the tracing system wes not outstandingly mroductive. Care
grinciples have been used by mrivate practitioners in recent structures
in Wellington, the freedom from desp-menmbered spandrels giving architect-
ursl freedom in cladding the extericrs.

In developing variations up to 6 stoareys the State has expanded the
core into an elongated centrally-positioned set of bracing walls, enclosing
the 1ifts, lavs., and some circulation, thereby increasing the gross floar
area beyond the bracing walls. Though this form of seismic plenning gives
wnrestricted cholce of cladding materials, secondexry damsge is liable to be
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high unless adequate design factars for the claddings and inter-storey
deflections are recognised. With its resowrces and contlruity the Stete
has o reservoir of design bases which mrivate mractitiuners coan seldom
accunulate, Further, these design beses often resolve the jxoject's
needs to best advantage in shart times -~ it is with ustisfrction that one
cbserves how coherent do resclutions come from this method of colneidental
architectural and structural themes which is reflected in very ecancmical
carcase costs.

The private field hes nmare difficult sites dn c¢ity commercinl work
then the many island sites of the Stete, The amall frintages to sectlion-
lots in conjunction with lengthy side houndaries dictate stiff side wolly,
with deep-menmbered spandrels front and rear, from which most of the natursl
deylight must come too, To clad these latier wells with glass-curtain
walling is often too easy, and to mouny a retrograde step, rendniscent of
Rococo philosophy. In the Wellingtun Clty, the Locel Body 1s encoursging
sgeregaetions of sub-standerd sections, upun which a new structure, 1if fiwe
on 2ll sides to light and adr, is permitted heiprht relarations to equiv-
alent sreas,

As noted esrlier, the private consultant often opersies under iwo
aystems of design, end with one - the Locul Pody system -~ thern s less
possibility of establishing a contlmucus developrent becsuse the type of
roject varies from erchitect to srchitect, Hence it is difficult to
11lustrate in this field, specially if locnted in nistuaricelly irsctive
areas (which influences Locel By-Laws) any dicernible influence of selamic
engineering on srchitecture, It is more discernible in Stete works, which
irrespective of locelity have Leen designed to o falrly conslstent level
of coefficlents etc.,

At Christchurceh there has been a morked regionsl atyle developed in
reinfarced mesoray which to Wellington eves iu very venturesose,  The
srchitectural expositions sre very uninhibited, for within this locelity
exre the countryt!s most fcompulsive expressionista®, working edoittedly
with a virility seldom seen in Auckland, which never seems ntle to Fuarepo
glossy-page architecture. The vocgbulary of the Cixristchurch proup is
not extensive, nor must it be necessarily so, but intense jreccou;rilon
with form often overstimulates the designer to such a sdegree that, to
other eyes, his work often seema a sort of wvolumetric jJoke - to be Judped
if it must mare by rules of sculpture than of architecture.

Conclusions.

Though supplemented by recent mrecast techniques, as the choles of
materials and constructional medis has remeined nerrow in thia country,
some conclusions may he made as follows:—

1. Based on its performance, the wood-framed house has established
itself as a logical form of construction. Even in exctic species
it is plentiful, has technology behind it and eeismically has a
good recard of light damage only, usually repairable by the
handymere

2. Brick and masomy are associated more as exterior linings to
wood~framed houses; research is needed to meke groatexr use
of these materials for low-cost bullding.

3. The most economical farm of permanent construction is reinforced
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concrete for all its materials are nationally procurable -
steel ingots excepted, being imported. Seldom does structural
steel compete econonically with in situ reinfoarced concrete
and its monolithic qualities = precast work is often marginal
with ia situ reinforced concrete and tilt-up work should be
encouraged nore.

4e  There is a fashionable trend to extend beyond the 102! in high-
rise structures, but there seems little tried evidence upon
which to fix ocrdinances to cover this relaxation.
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Conments on Illustrations.

1. State Sheasr-Yall Developments

Dental Clinic Wellington 1939 Fig,1. Is the first known rein-
forced concrete rototype shear-wall building over 50'0" high.
The building was designed with transverse shear-walls and deep
longitudinal pierced wslls and suffered no discernible damage in
the 1942 shock (mag. 7 %).

Dixon St, Flats, Wellington, 1942 Fig,2. The largest multi-
storey flats in this country. The design is of reinforced con-
crete shear-wells with elevations relying entirely on propartions.
This structure introduced a more contempoarasry State architecture,
The engineer far this work was a consultant = the lete Peter Holgate.

Flats, The Terrace, Wellinpton, 1957 Fir,3. A more refined
reinfarced concrete shear-wall structure, based on maisonette
plarming, thus allowing the major structuwral rhythms to be
expressed elevationally.

Stendard Police Station 1958 Fig, L. A simply resolved struct-
ure utilising longltudinal spandrels, transverse emd shear-walls
with some internsl bracing - the srchitectural expression is
typical of those developed with this structural thenme,

Government Printing Office 1959, Fig,5. With its industrial
bias and heavy live floar loads (250 p.s.f. uniformly), this
structure being in the Govermment Centre of Wellington neecded to
exiress a well-tailored industrisl character., The vision strip
windows set in precast facing panels sre supported off projected
floar slabs. The lightly-framed all-glazed top starey houses
the Administration.

2e State Core Developments.

Bowen Street Office Building 1957, Fig,6. This was the first
essay at a core structure which eseentially has two towers shaped
like an "H" with flanges, buttressed at the base into a raft
fourdation - care area to gross floor area — 21%. The metal
extericr cladding to the end walls compromises the essential
nature of the towers,
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Aitken Street Office Building 1961, Fig.7.* The logical
step from the Bowen St. with one care carried 16 storeys above
ground - a steel frame used in conjunction with reinforced
concrete made this the first composite structure of this type
in the country - care ares to gross floor area 24f.

Science School Auckland University. Fig, 8.* A large pro-
ject wherein functional requirements were resolved into two
main types - large span teaching areas and small research arens,
The construction is designed far composite concrete (rre-cast
and in situ) with pwrecast claddings, sun controls etc., Design
coefficients were lower for this area.

Science School Mas:ey University of Manawatu, Fig,9. Function-
al reguirements were for a standard block varying between three
storeys and six with teaching areas peripheral to central service
rooms with flexibility for future alterations. Structure in
composite concrete,

Meteorological Office Wellington, Fip.,10. The overhanging
top starey was duc to the Forecast Room being larger then any
other suite combination, The structure, of composite concrete,
hais an elongated core accommodating vertical services ete., The
sun controls are precast,

State Composite Pramed Developuent, Fig,11.*

Postel Centre Vellingten., The requirenents were for mojor
postal handling facilities (5 ﬂczors) and of fice fumilities (7
floors)e Several externnl treatments were tried mae on
exhibiting the functions of the sreas enclosed -~ the schene as
illustrated returned to the principle of using struciure an the
co~ordinating theme of two differing functions.

The structure is of steel frame compusite with relrforred
concrete and precast cleddings.

Privete Consultants.
Arts/Litrary Victoris Upiversity of wellirgton, TFig,1Z.

Kingston, Reynolds, Thon and Allardice
Architects and Engineers.

Ihis structure is of considerable Interest, beinyg the only known
multi-storey precest structure of this type. Structurslly the sinm
was to ensure minimum constructicn time for a relstively light Luild-
ing of low earthquaeke response. The commanding site iz sloping and
functional requirenents requested freedom of internsl structural walls
to facilitate experwicn.

The columns are in situ, poured behind pre-cast foxrs, with high
tensile deformed bars; floawrs sre of rilbed construction, we-cast
pretensicned, 23" deep x 36" wide x 60'-(" long and weighirg 9 tons.
Apart frorw the continuity question, this project was a rajor step in
attempting to shorten the chronicelly slow construction times
mrevalent in this country.

These structures are trested elsewhere in pepers at this Confererce,
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Arts/Iitrexry, Massey Upiversity of Manawatu, Fige13e

Kirgston, Reynolds, Thom and Allardice
frchitects and Engineers,

The functional requirements requested maximum daylight,solar
mrotection and large open internal spaces free of walls, PBracing
is had by two double longitudinal beams from stiff end walls pass-—
ing through two smell centrally-pesitioned stiff open cores in which
are placed stairs etc., All shear walls, columus and comnecting
beeans are in situ with pre-cast flooars, spandrel panels and solar
finse

Flats, Christchurch, Pig. 14,

Architect: Donnithorne.

An arderly exanple of reinforced masorxy and flat concrete floors
with three flats per flcar.

Reserve Pank Puilding, Christchurch, Fig.,1b.
Architects: Trengrove, Trengrove and Marshall,

A reinforced concrete care structure attached to a podium of
several floars, with no structursl seperetion vertically, The core
erea to gross aren of a typical tower floar is approximately 19%.
The elevation makes use of reinforced mascomry and pre~cast units.

Corkined Office~Residence Christchurch, Fig,16,

Architects: Worren and Mahoney.

A structure utilising scme of the entrenched treits of the ares -
a freely-handled and over-~ccnscicus form, reinforced masomry, and by
Wellington stendards, a stertingly light bracing system., Within its
cencept, though, it does illustrate the commendsble cobjectives attain-
eble ty tharough architect-engineer sssoclations.

REFERENCES
*Rarthiuskes? - G.AJEiby. 1957.
'The Story of New Zealand! ~ Dr.Thomson (Courtesy: Turnbull Library).

Quoted in Chenbers! REdinburgh Jouwrnsl Sept. 22nd, 189 - (authar
rresumed to be Mary Tayler).

*The Severest MNew Zealard Earthquakes (Second Article)! - C.F.Allen
(Courtesy: Turnbull Librexy).
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THE EFFECTS OF SEISMIC ENGINEERING ON ARCHITECTURE IN NEW ZEALAND

QUESTION BY:

AUTHOR'S HEPLY:

BY J. BLAKE~-KELLY

AW, SUITH - HEW ZEALAND

Could Mr. Blake-Kelly please indicate what actuamlly
ara the effscts of seismic engineering on Architecture
in New Zealsnd. Presumably there is a lomag in gpace
from large members and it pust be much more diffioult
to attain an optimum plamning lsyout. Can a cost be
asaigned to this? Secondly what is the effect of
seismic protection to architectural finiehes eto.
glazing, partitions and masonry etc.

The paper comments on the lack of national acceptance
of a uniform code for resisting seismic shoock, Many
Brlaws are years out of dste and thus, contemporary
architectural and structural idioms are appraised
under pressure often without adequate precedence and
not because of thelir stated merits. PFuriber, there
gseems no unified seismlc design philosophy for these
new ldioms, other than that of the Minietry of Works,
who incidentally, have acknowledged in their works,
that woning oould be an sccepteble risk.

Becsume of ite oontinuing interests the Ministry has
ghown over recent years developments of an architecture
influenced by seismic engineering - in non-technical
terms, to display buildings that look &s though they
can withstand earthquakea. This attribute, I believe,
arises from our co-inoclidental architectural and
etructural concepta, In the private field, the
differing architectural beliefs together with differ—
ing local Body requirements, have noticeably restrict-
#d the nunber of arcbiteoctural developments condition-
ed by selsmic engineering.

In the main, meismic engineering has eimplified plan-—
ning and forced more regular structural forws, thus
lesding to economies in the oaxcmse. Space hes been
loet and overall osrcase comts bave inoreased, but to
what degres, I cannot stats with confidence. To arriwe
st the incxeased coste it would be neceseaxry to conduct
surveys ovex a wide range of projects designed on two
bases ~ gravity with wind resistance for one and
seismic resistance for the other. Purther, the type of
projeot would infiuence the differences - a single
storey office would sbow quite oconsiderable reductions
of cost margine ae againet a sixteen eiorey office
bullding.
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In answering the sscond question, the need to restrict
secondaxry damage must bs observed., On our large high
projects we incorporate degrees of movement for ex~
ternal claddings, building services and vertical
services, but in major items only. One often leads to
another. For example, I believe that a building with
glass curtain walling sbould bave concrete verandahs
along its street lines or over its principal egress
areas — this introduces qulite coneiderable structural
problems., Another important service to safeguard is
that of water for many new bulldinges have survived the
shock but suffered fire damage because no water was
available for fire~fighting., Thus as heavy water mains
are vulnerable to damage, the sources of fire from
within the building as well as those from any combust-
ible adjacent structures needs investigation. Limiting
secondary damage can be quite & large exercise to the
denigners.
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