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A Land of Bridges ςA Story of New Zealand
Professor H J Hopkins

I have,of course,givenother Memorial Lectures. On eachoccasionI havebegun
with a tribute to the life and the work of the personcommemorated. I deem it
neither wise nor seemlyto do so on this occasionbut would like to commendthe
wisdom of those who took the opportunity of my retirement to inauguratean
annuallecture to encouragediscussionof engineeringmatterswithin the profession
andto promotepublicunderstandingof engineeringissues.

I hope I am only humanin beingdeeplygratified to havemy nameassociatedwith
it.

Thelongeronelivesthe more likelyareƻƴŜΩǎhobbyhorsesto be well known. It will
comeasno great surpriseto most of you that I wasgivena choiceof subjectand
havechosenbridges. I find them fascinating,not merely the fascinationof ƻƴŜΩǎ
own technology. Indeed,no. Bridgesarebuilt by menfor men. (AndI amnot going
to emasculatethat statementforǘƻƴƛƎƘǘΩǎaudienceςeverypersonwill knowwhat I
mean).

Man has many needsςsociological,economic,recreationalςhe needsfreedom
from fear of danger, freedom to move about. He needs to be inspired by the
accomplishmentof difficult, ennoblingtasks,and he needsto find beauty and to
recogniseit in the worksof manquite asmuchasin the faceof Nature.

Not all bridges satisfy all of these needs,but it is rare indeed to find one that
satisfiesnone.
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NewZealandis a landof riversandto meetƳŀƴΩǎneedsit hasbecomea Land
of Bridges.

Whenthe pakehacameto NewZealandabout150yearsagothere werenone.

Drowningwasknown as the New Zealanddisease; for a long time it claimed
morevictimsthananyother cause.

(John)Henry Whitcombe,a civil engineer trained under IK Brunel, suffered
great hardshipsin finding his Passthrough the Alps; but he survived that
crossing. Hewasdrownedtrying to crossthe Taramakauriver.

Thesedrowningfatalities(and²ƘƛǘŎƻƳōŜΩǎin particular)inspiredan article in
The Illustrated London News which showed the New Zealandmethod of
crossinga river . It dependedon a blandconditionof flow, asdid this method
of crossingthe Waiauriver.
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It neededno greattechnologyto stringa wire acrossa river, althoughit often
entailedgreatphysicaleffort andno little danger.
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But the ladiescrossingthe Taramakauin this boxwould havebeengreatly
incommodedin a highwind.

Nevertheless,this method was widely adopted and survived in many
placesuntil quite recently.

Such primitive methods must have had a traumatic effect on many
childrenwho hadno other methodof gettingto school.
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It probablyexplainsthe actionsof the sonsand daughtersof Robertand
IsabellaStewart, who dedicated this bridge to their parents, at Island
BlockΧ
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Χwhich is not far upstreamfrom TuapekaMouth where this punt is still the
solemeansof crossingthe Clutha.

Formanyyearspunts servedthe Cluthadespitethe attendant dangersof high
windsandfloods.
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Somanybridgeswere neededthroughout NewZealandthat engineerscouldnot
advisetheir politicalmastersof a priority list.

Local men of initiative tried their hands at building, local politicians brought
pressureto bearto get bridgesin their area. Sometimesit took a longtime.

Albert Town,where the CluthaleavesLakeWanaka,was the early focal point of
the Upper CluthaValley. It wasoriginallyknown as Albert Crossing. It was the
onlyplacewherethe river couldbe forded,althoughnot without danger.

Thefirst deathrecordedthere (1861) wasof JohnGilbert,who wasdescribedasa
goodswimmer. Heprobablydid not like the look of the first punt whichHastings
describedasa squareboxthat did duty for a boat. It wasin fact the bodyof a gig.
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Despitethe continual traffic acrossthe river at this point, it was not until
1930 that JamesHorn, the local MP, was instrumental in having a bridge
replacethe punt.

It was a great day for the locals who crowded on to the punt for its last
journey,then drovein cavalcadein ceremoniallyopeningthe bridge.

Doubtlesspart of the ceremonywas in the cemeteryalongside,where the
recordsof manydrowningsmakessadreading.
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Theopeningof a bridgeconferssuchbenefit upona pioneercommunitythat it
is generallyan occasionfor rejoicing, sometimesexceedingthe bounds of
temperance.

A correspondentreportsfrom the Wairarapa:

When the long Waihengabridge was built over the RuamahangaRivernear
Martinboroughin 1875, it wasa major eventworthy of attendanceby manyof
political and governmentimportancein Wellingtonand Wairarapawho, after
the ceremony,adjourned to the nearby Waihenga Ferry Hotel, and after
everybodyconnectedevenremotelywith the bridge had beentoasted, it was
too late for many of the gueststo leavefor home,and it was said that many
ŘƛŘƴΩǘevenknowwherehomewas,let aloneget there.

Thefact that there were many more gueststhan there were bedsin the little
hotelŘƛŘƴΩǘworry the publicana bit ςhe put them two or three to a bed, just
astheywere.

Whenthe boot cleanerdid hisroundin the night, not findinganybootsoutside
the doors,and loyal to theƘƻǘŜƭΩǎboastof service,he went in and cleanedall
the bootsstickingout of the bedendsandstill on theƻǿƴŜǊǎΩfeet.

I canremembermy father telling me that he wokeup in the morningbetween
two CabinetMinisters.
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Eventoday the opening of a new bridge is an occasionfor a community
gathering. The original bridge across the Rangitata at Arundel was
commencedin July1870to the designof ThomasPaterson,RailwayEngineer
for OtagoProvince,who hadbeendrownedin the KakanuiRiverthe previous
Decemberwhenbringingthe plansfor this bridgeto Dunedinfor approval.

Originally1100feet of wrought iron trussesrestingon castiron cylinderswas
consideredsufficient, but when, about 1878, the river washed out the
northernapproach,800feet of timber trusseswereadded.

In 1906 a scrubfire set alight to this extension. Despitethe efforts of the
proprietressof the Arundel,who organiseda bucket brigadewell into the
night - until the fire tender arrived from Geraldineςabout 300 feet of the
northernportion wastotally destroyed.

Timber truss replacementslasted until 1978 when it was replacedby a
prestressedconcretebridge. At the official openingin March of that year,
only one cabinet minister was present (they no longer sleep in pairs) but
there were two MPsand the chairmenof two county councils. A local big
wig, Sir John Acland,cut the ribbon in the presenceof severalhundred
locals.

Theoriginal wrought iron girdersare still in good condition and will shortly
be takenover to the WestCoastto spanthe Taramakausouthof Greymouth,
not far from wherethe ladiescrossedin the box.

Arundelbridge was designedby a professionalengineerbut there were at
the time several enthusiastic amateurs. Not all of them paid enough
attention to hydrology and the prediction of flood levels. Not that that
always helps, becausethe approach to the above-mentioned bridge at
Arundelwaswashedawaylate lastyear.
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The gravelsof the Clutha lured men from the ends of the earth but its
turbulent waterswerea different matter.

άHow the pioneersmust havecursedthat ǊƛǾŜǊΗέExclaimsRobertMarks in
hishistoryof TuapekaCounty.

άA river which even an Americanwould not ŎƻƴǘŜƳƴέis how Frederick
Tuckett, first Surveyorof the OtagoBlock,describedit.

At times of low flow, it displayedits richesfor all to gather,and in this bland
conditionthe minershadamplewater andpower for all their sluicingneeds.
But even in this condition it offered formidable problems to the traveller,
who perforcehadto crossandre-crossashe forcedhiswayup its banks.

In flood, even its tributaries are awe-inspiring. The flood of mid-July1863
converted the Arrow, usually a small stream, into a boiling torrent that
sweptawaya substantialdam,erectedby the Hit-or-Missparty.

Overnight the Shotover rose 35 feet, the Clutha 20 feet. Imprudent
goldminerscampedon or closeto their workingsall lost their belongings,
mostof their gold,andsome(about100) their lives.

But the lure of goldkept survivorsthere.
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In 1862 Hartley and Reillyhad made their strike just below Cromwell. It was a
desolateplaceto establisha miningcommunity.

There was no timber, both skeleton and fabric of every pioneer settlement.
Abundanttimber wasalsoneededfor makingsluices.

Twoyearsearlier,in 1860, GeorgeMagnusHessingwith HSThomson,Managerof
West WanakaStationhad propelled a small rowboat, usinghomemademanuka
oars,to the headof the lakeandup the Makarorariver to inspectthe pineforest.

Thefollowing year Hessingestablisheda mill in the area,and before the end of
the year severalother sawyersset up businessthere. However,only a trickle
reachedCromwellandthe shortagewassoacutethat anemptygincasecouldsell
for $3 (perhapsasmuchasthe contentswould fetch in thoseduty-free days). But
HenryHill wasthere.

άIŜmustgo downin historyasbeingmoreenterprisingthan honest,but it washe
who gavethe initial fillip to the timber tradeon lakeandriver.έ

Hewent up the Makaroraandboughtall the timber that the sawyershadon hand
and contractedto buy all their future output. In small rafts it was floated easily
down the Makarora. At the headof the lakeHill had the great ideato rebuild into
largerafts,eachfitted with sweepsfor steering,a mastanda largetarpaulinsail.

The prevailingnortherly took the rafts to the outlet of the lake. Here lay the
problemςthe Cluthawasnot the obligingMakarora. Hill experimentedwith rafts
of differing sizes,both mannedandunmanned. Hislosseswere higheventhough
hehadretrieversdownstream. Butenoughgot throughfor Hill to do well by it.

When the contracts were nearly finished he withdrew three-quarters of his
money, filed his bankruptcy suit and departed for South America. But he had
servedthe communitywell andprobablythought it owedhim something.
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With someof the first timber broughtdown he hadconstructedtwo punts,one
at Muttontown andthe other two milesfurther up whereClydenow stands. He
sold the punts to DuncanMcPhersonbut reappearedin the businessin July
1863 when the ProvincialGovernmentcalled tenders for all ferries on the
CluthaandManuherikia, basedon the followingcharges:

Eachperson 1 shilling

Horsealone 1 shilling

Greatcattle 1 shilling

Smallcattle 4 penceeachfor lessthan 20

Smallcattle 2 penceeachfor morethan 20

Vehicle 2 shillings

Horsewith Vehicle 1 shilling

Baleof wool 1 shilling

Goods 4 penceper100pounds

with 50%surchargefrom sunsetto onehourafter sunrise.

Mail andcivilservantson duty werecarriedfree.

He had been the successfultenderer for all ferries on the Clutha and
Manuherikiabut becauseeveryonethought the toll chargesextortionate, the
Government,two monthsafter grantingthe contract,halvedthe rates.

Hill claimedthat this would cost him $6000per annumand he claimed$4500
compensation. He was paid $3000 provided he handed over all of his ferry
equipment.
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Thisleft him disgruntled,but hestill hadonestringto hisbow.

Earlyin 1863he hadseenthe possibilitiesof a bridgeto carrytraffic from the
east bank into Cromwell. His foot and pack bridge was completed in May
1863with a toll chargeof 1 shillingfor animalsand 6 pencefor persons. It
survivedthe July1863flood but succumbedto the onein July1864.

In that time it had clearly demonstrated its value and the Provincial
Governmentundertooka reconstruction.

It kindledgreatexpectations.

The foundation stone was laid over the case containing a farthing, a
halfpenny,a shilling,a half-crown, a half sovereignand a sovereign,together
with copiesof the OtagoDailyTimes,Witness,DunstanTimesand Molyneux
Mail .
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It was no sooner completed than the Governmentdecided it was in the
wrongplace.

Theline of the mainroadwasfixeda little lower down.

Workstartedin July1865on a siteoccupiedby the presentbridge.

Constructionwasslow,but the bridgewasopenedon 16January1866ςnot a
moment too soon, for the Government bridge shared the fate of its
predecessorandwassweptawayby flood the samemonth.

Thenew bridge at the Junctionwasa TownLatticebridge,a type that needs
protection by a roof andsidingsor by continualmaintenance. It hadnoneof
these,andendlessbickeringdelayedapprovalof a replacement.

It was calledάthat lasting eyesoreof provincialneglectand imbecility.έNot
until 1891wasa newbridgecompleted,308feet longand14 feet wide. There
were 1200peopleat the openingceremony. Despiteneglectedmaintenance
from time to time, the bridgestill stands.
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Otherbridgeson the Cluthahavenot beensofortunate. Describingthe great
flood of 1878, Gilkisonwrites:

TheShotoverriver, boiling down in flood to its junction with the Kawarau,stopped
the outflow from LakeWakatipu,andactuallyflowed into that lake. TheClutharose
thirty-five to forty feet at Cromwellbridge, and all the other tributaries became
swollen torrentsΧsoon all the low-lying lands were submergedand higher parts
threatened.

Then began the great destruction of bridges. Of the fine structures which the
colonistshad built with great expenseand labour to span its course,only two
survivedςthoseat CromwellandInchclutha.

Thegreat bridgesat Beaumontand Roxburghweresubmergedand carriedoff. The
beautiful suspensionbridge at Clydefor some time resistedthe onslaughtof the
current, evenafter the water was flowing over its decking,but an accumulationof
treesanddebrisgatheredagainstit andthe pressurebecamesogreat the wire ropes
on the onesidegaveway.

Then,with a great effort the flood pushedits way through and swept the whole
structure away. On 29th Septemberat 11.30am the wreck was seen passing
Alexandraand, later on, the remainsof the Clydeand Roxburghbridges,lovingly
linkedtogether,passedBalcluthaon their wayto the sea.

Thebridge at Balcluthasurvivedthis traumatic experienceand held its own
through the worst of the flood. But the centre pier wasunderminedand it
followedthe othersabouta fortnight later .
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Thebridgeat Bannockburn,two milesup the Kawaraufrom Cromwellhad joined
the processiondownstream. It deserveda better fate.

It openedin 1874asa private toll bridgeandcontinuedto operateasonedespite
vigorousoppositionled by VincentPyke,CountyChairmanandDAJolly,Mayor of
Cromwell.

Theirefforts were rewardedwhen the Governmentbought the bridgein February
1878. At a grandre-openingceremonyVincentPyke,in a symbolicgesture,hurled
a bunchof keysinto the river. Little did he realisethat the bridgewould follow the
keys seven months later. Pyke, whose contribution to the well-being of the
district wasmonumental,lost no time in havingit replaced.

Pykewasunluckywith anotherbridgeat RockyPoint,on the Cluthajust upstream
of Cromwell. Hearingof the proposalto erect a private toll bridge there, Pyke
arrangedfor it to be a county bridge instead. JohnMcCormickcompleted this
bridgein the earlypart of 1878.

In the same flood of September1878, the river decided to leave it alone. It
washedout the approachesthen cut a new channelfor itself somedistanceaway.
High and dry the bridge afforded somesatisfactionto the promoters of the toll
bridge,who weredoubtlessresponsiblefor namingittȅƪŜΩǎFolly.
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JohnMcCormickbuilt a suspensiontoll bridge at NevisFerry, called Victoria
Bridge, further up the Kawaraufrom Bannockburn.

Thiswas replacedabout 1960 with trussesthat had been used as centering
during construction of hangarsat Ohakea. The reconstructionsequenceis
interesting.

Furtherup the Kawarauis the Gorgebridge,alsobuilt byJohnMcCormick.

Thiswasdesignedprofessionallyby HarryHigginsonwho receiveda prestigious
awardfrom the Institution of CivilEngineersin Londonfor hispaperdescribing
it.

It was built to last, as this anchorage(inset) will indicate. It has now been
replaced,but the old bridgeisbeingmaintainedasan ancientmonument. The
replacement involved a similar sequenceof operations to that at Victoria
Bridge,but moresophisticated.
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Eventhis abbreviatedstory of the Cluthahasperhapstaken more time than we can
sparethis evening. But it coversa period when bridgeswere not taken for granted
andloomedlargein the dailylivesof people.

One cannot leave Otago without mentioning the works of one professional,John
TurnbullThomson.

Timedoesnot allow a descriptionof hisprodigiouswork in the surveyof Otago. But
his bridges are worthy of notice becausethey lastedςtwo still operational, the
otherssupersededwhile still operational.

Born in the North of Englandand trained as an engineer in Aberdeen,he had a
distinguishedcareerasengineerandsurveyorto SingaporeHarbourBoard. Hecame
to NewZealandfor hishealth and took the job asOtagoProvincialSurveyorbecause
hewastold it wasa deskjob.

Within three yearshe had traversedthe whole of Otagoand Southland,discovering
andsurveyinghugetractsof land.

UsingPalmerstonasa startingpoint for manyof hissurveys,he must havethought it
would developinto anurbancommunity,becausehe built bridgesof stoneoverboth
armsof the WaianakaruaRiver,south of Herbert. Eachbridge still carriesthe main
roadto Dunedin.

His suspensionbridge over the Mataura River,built in 1868, lasted71 yearsbefore
beingreplacedbyonemoresuitablefor moderntraffic.

His 1868 bridge at Skippersgave good servicealthough not much more than an
accessbridge. But consideringthe accessafforded by the road in, it wasa notable
construction.
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Theearlyengineersof Canterburyhadtheir problemsspanningthe riversathwart
its main lines of communications. The road to the north had to cross the
Waimakaririand the Ashleyrivers and the early punts and ferries gavea lot of
trouble. Sodid the earlybridges.

Ashleywasa toll bridge,part of the very much dislikedturnpike system. There
were riots from time to time to get rid of the tolls. When the toll housewas
moved from the Carltonto the corner of Harewoodand PapanuiRoadsit was
demolishedovernight,placedon a bedof strawanddestroyedby fire.

The ProvincialGovernmentsponsoreda competition for the designof a bridge
over the Waimakariri. Thejudge(ColonelMould RE)hadan easytaskςthere was
only on entry, by Henry Whitcombe probably helped by Edward Dobson ,
ProvincialEngineer. TheGovernmentrenegedon building it, on the groundsof
cost,andacceptedanoffer byWilliamWhite for a cheaperstructure.

Whenit wascompletedin 1863Dobsondeclaredit unfit for traffic becausepiles
had split, bracingwasbowed and joists had beenmadefrom unsuitabletimber.
Thenorthern settlerswere not impressedand accusedDobsonand his assistant
for North Canterbury,JamesWylde, of professionaljealousy. A personaland
petty controversyrageduntil, as if answeringa call for judgementfrom on high,
the heavensopened,a flood poureddown the Waimakariri,leavingin its wakea
sorely strained government-supervised structure by Edward Wright and a
completelyundamaged²ƘƛǘŜΩǎbridge.

Therewasno further difficulty about the completioncertificate. William White
receivedthe gratitude of and a gold watch and chainfrom the farmersof North
Canterbury. Thelatest bridgehasnothing to do with him, but it and the locality
arestill knownas²ƘƛǘŜΩǎBridge.
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Nothing succeeds like success and he received a number of other
construction commissions,notably Rakaiabridge which had a chequered
historybut survivedasa combinedroadandrail bridgeuntil 1939.
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About the time he was building that bridge another maverickwas building
railway stations on the line from Christchurchto Rakaia. He was Joseph
Dawsonwho had cometo Christchurchfrom Tasmaniaand at the ageof 26
becameapprenticedas a carpenter to Daniel Reese,first Presidentof the
CanterburyMaster.ǳƛƭŘŜǊǎΩAssociation.

Dawson was a magnificent physical specimen who was for some years
championscullerof NewZealand. Heandhisbrother, with DanielReeseand
his brother joined together as a championrowing four which won the New
Zealandchampionships.

5ŀǿǎƻƴΩǎrelationship with Reesewas not exactly that of apprentice and
employer. HemarriedwŜŜǎŜΩǎsister,and endedhis apprenticeshipafter two
years, to become a foreman and went south building railway station
buildings. He trained himself to be both architect and contractor. He
designed and constructed many buildings in East Christchurch,including
²ŀǊŘΩǎbreweryin KilmoreStreet.

About1882he went to the Wairarapaandrespondedto the challengeof that
ruggedarea by building many bridgesand earninghimself the title of the
grand old man of Forty-Mile Bush. He started with a bridge for a farmer at
Kopuranga. It had a span of 90 feet and cost only $100. He gradually
perfected a systemof building suspensionbridges,the details of which are
shown at AshleyClinton where he built two bridges,one of them still in
service.
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Hisfamespreadandhe built MaoribankandMellingbridgesover the Hutt river
andthe two bridgesat UptonDownsin Marlborough(southof the Awatere).
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Hisbiggestproject wasover the Manawatuat Opiki ςa main spanof 473 feet,
with reinforcedconcretetowers48 feet high.

A steel tramline was originally laid across it and horse-drawn trucks each
weighingthree tonswerepulledacross,bringingflax to the mill.

Thebridgewasbuilt in 10months,from March1917to January1918.

When the mill closedin 1919 the bridge was convertedto a road bridge and
lasteduntil the NationalRoadsBoardreplacedit in 1969.
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5ŀǿǎƻƴΩǎbridgeat Taoroawascompletedin 1914.

It hada spanof 253feet andthe deckwas270feet abovethe Rangitikeiriver.

In 1960 a sheeptruck weighingtwice the legal limit broke through the deck
andplungedinto the river. A replacementwasbuilt usingCallender-Hamilton
trusses, designedby A M Hamilton, a graduate of Canterbury University
College.

Thesetrusseshad been used in many countries throughout World War II,
beingsecondin popularityto the Baileybridges. Thesequenceof operationat
Taoroahasmilitary precision.

Thecantileverarm dipped seventeeninchesbefore the gapwasbridgedand
there wasonly one inch to sparewhen it reachedthe outstretchedarm from
the other bank.
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Thefinishedbridge hasan outline similar to that of Waiauferry bridge,built by
the firm founded by John Anderson,the Scotsblacksmithwho made good in
Christchurch.

(Waiaubridge is an under-strutted cantileverwith a continuouslattice deckspan
of 250feet.)
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AndersonsLtd built manybridgesthroughout New Zealandand madea notable
contributionto the constructionof railwayviaducts.

At Makatote (1905-08) they set up a complete structural shop using timber
columnsfrom the forest, and the whole of the steelworkwas fabricatedthere,
not only for Makatote but for three other viaductsas well. Makatote was a
flourishingcommunityfor a shortwhile.

H BAnderson,then a youngengineer,markedout the steelwork in the shops. At
full production AndrewAndersonbrought his wife and family to live on the job.
Mrs Andersonwasa wonderful hostess,well rememberedby manyof the young
engineerswho workedthere or who were travellingthrough.

Andersonsestablisheda reliable routine for erectingsteel structureswhich was
followedthroughthe buildingof the North IslandMainTrunk.

Designers,notablyPSHayof the PublicWorksDepartment,adoptedthesetypes
and they knewthey could rely on a well-drilled, highlyskilledcadreof workmen.
Theysawno reasonto change. Consequently,when the EastCoastMain Trunk
wasbuilt about30yearslater, similardesignswereadopted.
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MohakaViaduct

MohakaViaduct

MaungaturangaViaduct

Mohaka was designedby the PWDand constructedby their work
force. The sequenceis similar to that at Makatote, but they had a
real river to contendwith.

Justnorth of Mohakais a similarviaductat Maungaturanga, easierto
reachandeasierto photograph.

Theseviaductsreflect great credit on designersand constructorsbut
from a maintenance point of view they have a significant
disadvantage.

Lookingat the undersideof the Makatote we seemany joints from
whichmoisturemustbeexcludedif deteriorationisnot to takeplace.
Perhapsthe designershave taken too little notice of this factor and
paid too muchattention to maintainingthe work force in an efficient
groove.
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But the latter were resilient practicalmen who could adapt themselvesto all
methods and materials. One of them Mr Tom Robinson,for instance,had
worked on Balclutha, a reinforced concrete bowstring bridge of major
proportions.

Later he came out of retirement to act in a consultingcapacityon the new
railwaybridgeat Hamilton ςanotherreinforcedconcretebridgeset more than
2- feet lower than its predecessor. Thishas meant that the railway could be
lowered beneaththe main road in Hamilton,with great benefit to the flow of
traffic.

Theold bridgehasbecomea road bridgebut doesnot shareits deckwith the
railway.
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Thisis in line with modernthinking.

Commondeckroad and rail bridgesare on the way out. Rakaiawent in 1939,
Waitaki in 1956. Waitaki might neverhavebeena commondeckbridgeif John
aƛƭƭŀǊΩǎadvicehad been heeded. But he had run foul of the Town Board of
Dunedinwhenhewastheir engineerandcrossedswordswith leadingengineers.

Timegenerallyhasproved him right, and he certainlyhad his adherentsduring
his lifetime. The Otago Daily Timesin January1864 referred to άthe flagrant
incapacity of the Town BoardΧ Mr Millar, however eccentric,at any rate
possessesability, whichismorethan canbesaidfor the.ƻŀǊŘέ.

But at Waitaki the combinedweight of the top brass,reinforced by overseas
opinion,went againsthim. Hewanted28 spansof 133feet eachwith railwayon
top and road beneathasagainstthe structurebuilt of 110spansof 33 feet each
with a commonroad-rail deckrequiringa man on duty continuouslyto shut and
opengatesasandwhena train passedthroughς80yearsof unnecessarylabour.

aƛƭƭŀǊΩǎidea was certainly workable, as those of you who have crossedthe
Awaterebridgewill know.
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The RakaiaGorge bridges were intended to be common deck road-and-rail
bridgesbut the railwaywasneverbuilt.

Beforethe proposalwasscrapped,however,the bridge for the north arm had
beenorderedandit waserectedin 1881.

Becauseit wasdesignedto takerailwaytraffic it still servesasa highwaybridge
and hopefully it will continue to do so. It is a Bollmantruss, called after its
designer,an early ChiefEngineerof the Baltimoreand OhioRailroad. Thereis
only one other examplestill extant. That is in the UnitedStates,and it is being
preservedaspart of their engineeringheritage.

The south arm of the bridge was down-graded and built of timber. It was
replacedwith a well-proportionedreinforcedconcretearchin 1944.
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HapuawhenuaViaduct 1909. 
TePapa Collections  PS001833

Whenisa bridgea viaduct?

Orviceversa?

TheOxford Dictionarydoesnot help: it definesa viaduct as aάa long bridge-like
structurefor carryinga roador railwayovera valleyor dip in the ground.έ

Mohakacrossesa most pronounceddip in the ground,but I do not regardit asa
viaduct. Makatoteon the other handisa viaduct.

Thedifferenceis that at Mohakathere is quite a considerableriver to be crossed
whereasMakatote, Mangawekaand the exampleshown here of Hapuawhenua
carry a railwayovera dip with nothingmore thancross-drainageto contendwith.

But reallythe questionissemanticbecausea bridgeispart of a roador railway.
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The terrain to be traversed by the North Island Main Trunk dictated the
adoptionof a numberof structureslike Hapuawhenua. But it couldbe argued
that the engineerswere at their best when they avoided them. There is a
classicexample.

Theroute for this railwaywasa politicalhot potato.

WellingtonςAucklandoverlandmails had alwaysbeen routed through New
Plymouth,but the engineersfavouredthe direct route.

Ultimately the problem was solvedby a ParliamentaryCommitteeconsisting
exclusivelyof all the SouthIslandmemberswho recommendeda centralroute.

Therewas still an outstandingproblem. Everyoneknew that the high point
wasthe plateauat NationalPark,3000feet up. Fromthe south the problems
were manageableand John Rochfort, surveyor, saw no great difficulty in
coming the other way. He proposeda wide sweepand another half-dozen
viaducts. But in the detailedstageit wasnot soeasy.

In the end RW Holmescameup with the answerςfollow the country up to
Raurimuthen treble the distanceto NationalParkwith a spiral. Thisgavehim
a manageablegradeof 1 in 50 althoughsomeof the curvaturewas wicked!
But it works!
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With road traffic todaymovingat speedscomparablewith thoseof the railwayit
isnecessaryto buildHapuawhenua-typestructureson the highway.

TheShotoverbridge isa goodexample.

Thethree-dimensionalcharacteristicsof the concretemakeit eminentlysuitable.
Thereis a beautyof formςa sculpturalquality about it that renderssuperfluous
the extraembellishmentgivento the piers.
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Mohaka is another fine exampleof the road-ƳŀƪŜǊΩǎart, where a bridge has
beenincorporatedinto a high-speedcurve.
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At the beginningI referred to ƳŀƴΩǎneedto be inspiredby the accomplishment
of difficult, ennoblingtasks.

The North Island Main Trunk was not only difficult and ennobling,but highly
beneficialto the community.

No Aucklanderneedsreassuranceabout the benefit of AucklandHarbourBridge,
the buildingof which wasa difficult ennoblingtask that dauntedmen for more
thanonehundredyears.

Its details will be well-known to you from ƛǘΩǎopeningon 30 May 1959 to the
άŎƭƛǇ-ƻƴέwideningof 23September1969.

But as a record of its magnitudewe note its length, 1020 metres (3348 feet),
main span245 metres (800 feet), and overall height 64 metres (210 feet) and
verticalclearance42metres(140feet).

A great tradition of professionalismwas maintained in its constructionςthe
sinkingof caissonsunder compressedair, fabricationof steelworkon temporary
jetties, flotation of spansinto positionandthen, in widening,the useof two 250-
ton cranesin an impressiveerectionschedule.
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