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Juan Jose Arenas:

an eye for detalil

Despite never having worked outside his native couniry, Juan Arenas is infernationally

recognised for his innovative bridge designs and his fine detailing

n Arenas & tired. Last night he slept tadly, he tell: me, from

g about a conversatbon he had to have today with the aeditor

H Munda, cne of Spain's mast popalar nationsl papers. In it

day supplemen: magazing, the paper cartied a story about the

architecture of wine cellars: alongside designes by Frank Gehry and

Santizgo Calatrava was a photograph of the Qs wine cellar, desigred by

Arenas and opened three vears ago. In a scenaro which will sadly be

farnifiar to many engineers, two architects and even the owner of the cellar
were mentloned, but there was no reference Lo Arenas himself,

At the end of my wsit, he regrets that the incident seems to hawe
dominated mmy stay and urges me not to dwell on it too much, bur the
theme is so universal and thae (restration so recognisable that [ cannot halp
reflecting an [

The last 12 months has marked a significant period for Arenas. After
a distinguished academic career, and eleven vears building the consultaney
Apia Xl In Santander, he Tinally broke away from his business partner to
set up his own structural engineering practice at an age when most
engngars ara thinking aboutl retirernent. But it 15 hard to imagme Arenas
ever retring - his enerqy and enthusiasm could match that of amy of his
wourg team of emplogees, and the ideas just keep on coming.

“It's difficult to say wiv 1 first became an engineer,” he reflects. As a
chilld bown at the end of the Spanish Civil War and the beginning of the
Second World War, he rowwemnbers eesing the destruction these eonflicts
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inflicted on his homeland. “Spain wes & poor and devastated country,
Arenas recalls,

His uncle had been exiled from Spain and was Buing in France: at the
age of eight, Arenas vaiterd the reighboursng eointng. T was impressed by
the culture, the lanquage and the differerce batween the two countries,” he
says. | thought that as an encineer 1 would be able ta contribute to the
civilisation of Spain,” he goes on, He was attracted by the great public
prosects he saw, particularhy damns, although the bridges that existed in
Spaln at the time were not 21 all insplraticnal. His interest in bridges carme
later

Aranas began his stuches at the only place n Spain that taught civil
ergineering - a school in Madrid that was established with the purpase of
training government engingers. He started there at the age of 19, several
vears yourger than most entrants, and by 21 was already -'.!":TI'IC-'I'ISEI’&[iI"':_!
his enthisiasm for his studies by taking par-time work in the deshgn offive
of a kocal building company.

"It weoes absolulehy thrilling!” Arenas remembers. "] had the chance to
design footings and =0 on, and to go Lo sile arud see them bering buill, It was
a really special feeling.”

His confidenca got a greal boost when the boss of the firm asked him
il he wanled o Jdo the caloulations for the foundations of 3 14 storey
building being buit in Madrid bu a famcus archites!. Acceping the
challenge, Arenas fourd himsell cammying out calculations for wind laading



and other concepts that were untamilias e him, Thie work weas @
the Fanlding dirertor, and e architect
di ored that Arenas was not wel a qualified engineer, Re demanded o
see Arenas asil his boss

kel

i chion began However, when

The meetirg was fraught, he recalls, with his boss trying desperatehs
to smaoth things cver and plu::a.‘.e the angny architect, [n the end, the
architect demanded that Arenas’ calculatons should be checked by a
professor, Tha urt was approved,” he says simply. a fact wi
rpously cave him great pleasure ot the time and still does mow:.

One thing which 15 plain abowt his time at wnmersity was that he
wiked extremely hard - a commitment which hzs stayed with Dilm
reabshout his professional career and which he beleves is fundamantal to

on of good engineers. Too many students fall tn appreciats
mporance of hord work, he sovs [I'E..' d.‘- nat realise the anno
ctudy and = i spaclally after leaving college

eers nsplred him at a yowng age - the work ol
Spanish designer [ ‘duardo Terra@ interested him. particularly the skell raol
strpcture designed for the Zarmscla Hippodrome in Madrid 10 1935

Alilwoush Torroja died while & h
and e, and he was a very important inflience an thie Y sl

But Areras sturmbled on the work of Robert Maillart quite by actident
- hus '|<|rr:u had not baen rriet tiornad by any of the professors and it was
_|II Lth 'lk'll nn-'r\,-'\.| I-III A THH I'II A _II I |rr| r Ih'-' |||||T-' "l 1 I_I,rﬁr'_.r

:conveped the masters work "Two weeks Iater | ssw the same book

indow of a boolishap,” he says. When he we side. he discovered that
it was the lasl copy in the shop, so despite il cost, he bought it "It was
expensive.” Areras admits, particularhy for a stodent, but it was the best
imvestment | macke in my life. [was i the first year of university, | couldn't
even understand the behandour of an arch. bu: that book taught me the
value of structures beyond engireering. | facght me the imporiance of
ir culiure, their beauty, thet they had a value which was much higher
than wust that of pire engineermg.”

His admiration for Maillart's |

BT 1Y [1 &

s was i unbeersity, his wy

e Salginatobs] Bridge is clear - its

The moweabie
I‘ll-'dgg i
reRbng Harhou

15 satting, its structural form and -H]’:-:!-r.l B, the experience ol
Crossing the structure are all a delight to hin

ik heshween engineenng and |-1Ir||t1=' 15 & wvery rerl nne o Aren
wersatlons sbout structural englneering for the |.1:r|..,5 c,.|
artists or seulplons o be mentio

Ii s rare in
wd, bt [ sees a definile conmecion

seen the twea disciplines. Lurdng the last siv maontha ot bis shidies, when
he was waorking in another design office, Arenas les
very irmportant kesson -[I‘“ beauny of reinf

-|-|'|.-.- apse w0 canel
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1 what he says wWas a
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a [Wassihyl Ka sl o #1) Mandrian paanting ™ The sgnificanse aof
order ard detai directly 1o his e

promineniby in his desian philosopiy

and ot

Wi Arenies gracusted rom university i 1993, b made what e
admits was & very strange manoeuvre, Although he had the offer to
conlin s ir i i Madrid, working with Eduardo T::-rr-;_li._1".
a juis in bis beorrse lown of Huossce, in Le Pyreriees,
) N a factony which made precast concrete floor bearms

Hiz colleagues and friends thought that he was focksh to make the
g, bol b sags Ul hee wias driven ot onby by Lhe reation ol
o wuriedhing o his lesne owm, bl also by e de
himself. In a small crganisation, rather tham a large design alfice. be
believed this wodd be n{:!;slt"-.

So he bec T e factory, making not cnly flocr beams, but
also small brl'.'l}i- ol up ¢

surt, he decided Lo
wotki

crnlribaline lex T

2Um span. For some of the designs Arenas had
to teach hims thods of cabzulation, and on the larger spans, had

the opportunity to tmy his hand at post-tersioning. The factory made the
precast seqments, they were taken bo the site some Lok away, and were
ETEC te;:l using a gamtry designed and bunlt by Averas. The structure attracted
a lot of attention in the reglon, he recalls, even from Franca - a French
engineer showed irterest in buymg precast units from the factory for a
ilar use. athough the scherme tell throwagh in the e because of the
freulties wath transpart and costoms.

After a chort stint in Zzragoza, whaere Arcnas designed his first
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= ‘proper bridge, a 30m structure caer the duver Eoro, be relurned 1o |
Madrid in 1947, He remembers his firsi eight months there as 'the worst

penod inomy 62’ - so bad, in fact, that be does
e want fo mame the company he was working
for, "They st wanted me a5 a caloulator of
benling resments and =0 on, not as a dhesigner
he says in disgust. This experience lod him o
decide on a solo career fiow QDQ-J.. arul alil .|_,:uj||
his colleagues warned him that he would starve
b desath, he took the offer of office space [rom
& friend and set himself up B3 & designer.

It wes In the early seventies thel Arenas
developed his cormpuiter program Pontex for
desian of continuowus beams, He hed zlready
written  simple programs on an Olivetti
calculator, but when be bought his first computer
from Hewdett Packard he wes able to produce
this ‘marvellous Pontex program.

This program was the subject of Arenas'
first puhlic: lechire, and it has since spawned
many imitations, He has always been leen to
share
believing that it is more important for designers
Ie bern froen ome arodher in (e pursuil of good
practice than to keep this knowledge secret in
the hope of maintaining a commercial
advantage. Although he sees his designs being
copied, he makes sure that he is abways one step
ahead, working on a new idea or refining cne of
his previous designes.

By this stage in his career. Arenas was
warking as a lecturer in prestressed concrete at
the Madrd Pohtechnic Unlversity. In 1976, two
chairs in hridge deskgn were created - one in
Medrid and ane in Santander. Although he was
reluctant ab firsg, Anenas ever .luél".', lat bulameself b
persupded 1o apply. "l was appointed (o
Santander,” he recalls, "and althouwgh at the time
1 'manrvth-.ﬂ it as the serond '|1r|?r' rces T s that
| actually got the first prize.”

After two years of travelling between
Madrid and Santander, in 1978 he ook the
phmge and relocated his family and professional

-] '-i1||_n.-.l|-_r'r_i:_.’r-_- with other  emyineers,

life to the Candebrian coastal town, where he still bves now. After more
than a decade as the professor of bridge design at Canrabria University,
Arenas decided to return to the professional life of a designer. |He set up
an office with some of his ex-students and they produced a number of
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CAREER HISTORY

1988 Ingenizrg o2 Caminos, Madrid Potyvtechnic Uinkversity
A8 Coctor bng Cammos, Madrid Pobtechnic Unfversiy
1879=T8: Lecturer in presiressad concrete, Madrid
Pabytachnic Universmy

1978 emwards: Professor of bricge casign, Cantstriz
Unwearsity, Santanidar

1008=1008: Founder and president of Api XX
1000 o present (ounder and president of Arenas &
fsackadas

SIGNIFICANT STRUCTURES

1968 L#erals Raving Bridge. Pyraneas

1888 Three padestran bridges, Vizcaya

1888 Barquety Bridge, Sevilie

V88 L2 Avena Viaduct, Cantatnce Highway, Bibas
9025 Otlatas Bowsining Brdge, Pamplong
1908 Fonthall Stedium, Granada

1908z | 2 Regerta Bridge, Ashuning

1887 (rtazu Wine Callar, Famplona

T899 Marlans Lirnan Bridge, San Satastan
1888 A6 Ovartrdge, Maded

1888 Pisuerga Frver Bridge, vallacolid

2000 Gatz of Lurope Bridge, Barcelona Hartour
2008 Urten Bridge, Salamanca

Undar Gansfrislion: Fizh Marked, Santander
Undés design: Third M liennium Aridge, Zaragozs

bridgs designs, weostly pedestran structures in the neighbouring Basgue
region. "It was fhe beginning of the new demoeracy in Spain,” Arenas

recalls. "Cood designs were well-received, and the
aovernment was keen to show people that
dernocracy was a good thing.”

In 1988, Arenas established the Apia KX
design practice with Marcos Pantaleén. and the
cowmpany's first big scoop wes winnlng  the
competition o design the Barguetz Bridge in
Swville, for Expo 92, *Steal was nol really used for
bridges in the post-war period,” be says, "and the
tradition was madrdy for reinforced concrete,” This
design with its unusual strocural form and its strong
impression of being a gatewow won because its a
marvellous bridge!” Arenas claims. The trangular
form at each end of the arch & significant. not only
in terms of creating the gateway effect, bul also
because it has lots of structural benefits. in particular
offering security against lateral buckling. The steel
mreh cross section has groowes, an idea fted from
designs of reinlorced concrete, but this design
means Thal mo additional  irdernal sli”wl.nﬂ is
regquired.

"I hawve ied lols of other designs [or arches
since,” says Arenas, “hut | still think that Barqueta is
the best concept.” [t may have been more difficult 1o
design and build, bt it is the bes: structuralhy

In the competition far the Barqueta Bridge, the
span was fived. as was the helght of the structure
over the water. Arenas had been invited to lunch
with twe contractors to discuss the hbridge
comnpetition - ane ot them was a stesl marmifpchrer
which was hkeen to bulld a big steel structure.
Thecasghouit the unch, Arenas recalls, his mind was
warking as two halves; one concentrating on partic-
ipaling in the discussion, Lhe other [everishly
thinking about the design of the bridge. "When | leit
the restawrant,” he says, "] already had the idea of
the arch and the 'gates’ in my mind.”

After 11 vears working with Pantaledn in Apia
XX, Arenas decided it was ire to splic from his
partmer and set up on his own. The business had
begun to diversify from the original concept of pure

structural design into other sectors of civil engineering, and Arenas wanted
ta gat back to hasics, His new company Arenas & Asoclados was formed
last Movermbeer; some erglnesrs joined the fiom from Apla XX and athers
have bean recruited from elsewhera, cven as far away as Switzerdand. The
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Bangueeta concept has been used as the base for the diesign of the
compamy's first major project - a new bridge ower the Ebro River in
Zoragoza, Other work includes a flsh market cuorently being built in
Santamder, which has a dramatic rood diﬁ.ig_"l Tormed of concrels shells,

Diespite havimg designed such a varigty and number of stnctures,
Arenas cannot name a favouriie - probably, he admits, because he is
something of a perfectionist, "Every human work has weak points,” he says
sadly, and starts to name the problems on some of his most well-known
projects. "It makes me suffer as 1 am a perfectionist, | worry about
durability even thowgh 1 kow that a bridge can't last for etermity."”

Ore of Arenas’ greatest living heroes is Jérg Schlaich, whom he
medrmires ‘profoundly’ both as an engineer for the quality of his designs, amd
as a person for his social conscience. But once be starts to talk about has
contemporaries, he worries that he mighi miss one of them out and cause
huart. He mentions Christian Menn, Jiri Sirasky, Michel Vidogeus and Eneo
Siviers before going on to explain that all Evropean countries seem to be
changing their minds on bridge design. "They seem to realise that bridges
are rrore than just elements of transport infrastructure,” he says, “and thay
are all producing good structural designs, rather than sculptures that are
used as bridges.”

IF enginesrs are properdy educaled - and here Arenas & talking about
a much broasder range of subjects than just struchural engineering, he
inciudes history and culture for example - then there showld be no need for
architects to be amecheed in bridge desion. "Bridye design is a question of
loads and the transfer of these laeds, so the process must be directed v
the flow of forces. But solving the flow of forces & not enough,” Arenas
admits, “the engineer muost be able to design a solution that s perfect
structurally and in terms of durabiliby, safety, aesthetics, its role In the
landscape and so on.” He believes that the imolvement of an architect will
only result n the mtroduction of unnecessany daceration.

O ol his receml projects, a moveabls bridge in Barcelona Harbour,
shows the results that & structural engineer can achieve with carehd
thought. He is veny prowd of the design of top of the approach bridge piers
which have sume decorative detail, altbowsh this is kept to a minimam. 1
Ik af the design, and wonder whether an architect could have done it
better,” he muses. The secret of this type of detailing is to keep it in
proporiion with the structural function of the bridge.

Frr his inspiration, Arenas needs to look no further than the materials
that be uses, Tts the materials resistance. the way they behawve and
perform,” he saye, and axplains that this is sormething thiat has to be learnt.
There = a cerlain amount of intuition invohsed, but it is only as a summany
of an enginesr's experience and education. He admits to being constanthy
thinking of new solutions, and hence has a large collection of 'back of the
emvelope’ shelches, While he denies being preccoupied by bridges to the
extent that he thinks about them all the tme., Arenas agrees that it must
be a large porcentage of the day.

Qe major ambition that still remains 1o be fulfilled is his desire to set
up a sehool te produce new leaders for the struchural engineering
profession in the future. This plan has developed from a desire to pass on
his knowledge and a frustration at the limitations of the structural
engireering courses taught woday, "Enginesring schools need 10 changse
dEf!f:‘.l|5' " ke says, explaining that the problem is that Ihvy cannol accept
that culture & an essential ingredient to producing a good engineer. Tt's not
enough just {o produce mathematiclans,” he goes on, "they should be
educated 1o take declsions. The schools need to widen their scope Lo rake
eigginecrs think about the furure of the planet, to see the problem az a
barger coe not st a structural one,”

Arenas’ plan s for a school which will take well-educated engineers
who have & cubhural aumreness and groom them te hecame gaod designers
of ridges and ndmark buildings. ‘" They should design the concept rather
tham do the caloulations,” be saps, His establizhment has a working title of
European Centre for the Drevelopiment of Structural A, althwough he &
aware 1nat this tite = perhaps too grand and pretentious for what he really
wasts o achieve. His ambition s to educate enginesrs o hawe an
architectural appreciation of design; of spece, wolumes and light. They
thoudd be able to apply a semse of propartion, detail, scale, light and
shaduw, and propormon at any kevel - whether on a spectacular bullding or
@ bridge abutment. With this knowledge, he believes that more englneers
will be ahle 1o cesign tine structures - as enginsers such as Pher Luigh Nernd
and Eduards Torroja showed was possibsle in the nast

He & also hopeful that this Initative will help to raise the profile of
enginecrs. and possthly reduce the frequesnoy with which their skills and
contribution are overlookad. "The media are leﬂ'!._.'_‘ aware of architects,”
Mrenas concludes sadly, “but not of engineers” I
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