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Colors of Japanese Bridges
Yoichi Kubota, Dr.Eng., Japan

Today n Japan, colors for bridges are carefullglectedin consideration oftheir
surrounding landscapes and waterscags/ironmental, aestheticulturaland spiritual
concerns are researched and discussed, many times with the local communities, to find
the most appropriate color for each bridgke the casefor example,that a bridge
leading toward a torii (a gate®r Shinto Jinja shringis usually painted redor vivid
vermillion when it is the most important one in the approach. wajNowadays, ti is
believed that geograptal contextand the preferences of local citizens should be taken
into account. Using specificvisual exampleghe authomwill discuss how and why these
decisions are made today, along with a brief history of bridges pamtifferent colors.

Introduction

Colors in environment have forms and positionspacethat we perceive through vision.
There are plenty of elements which have visual impacts on our daily perception of
environment, and bridges are among tresmajor components o$ocialinfrastructure

Each bridge has its own form and location according to technical and economical
capalility of the society for public investment on infrastructure, but there is a certain
range of choice regarding its form and color depending upon the degree of allowance of
the project to consider.  Thus design and construction of bridge may include an
opportunity to create not only a civil engineering structure to carry traffic of people and
freight from one side to the other, but also an entity signifying some meaningl@é lomi

a place where it is spannedridge engineers tend to discuss much ugoms of bridge
structures, but it is rathégss frequenthat colors of bridges are mentioned as one of their
salient characteristics. This paper tries to outline a scope for considerations into colors
of Japanese bridges from environmental aesthetilpbint.

Bridge as Place

As publicly invested facilities, forms and colors of bridges are didabl be discussed
owing to theirvisual dominance in environment sometimeshus, meanings of bridges
in environment will become not only technical topics bigo semiotic and aesthetic
matters for public concemvhere they are buift

Traditionally in Japan, building aridge was not an easy work to do because of the
topographical constraints or rapsteamof rivers with steep gradient Thus, bridging
becane a sort of placenaking activities to add specific significance of the site of
construction.  AsSimmel, a Germarphilosopher mentioned that a bridge denotes
connection as well as separation of two sides where it is spanriéet only in special
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casa, bridging is anmportantachievement fothe society that require the bridge to be
built mostly fom pragmatic reasons for traffic issues but sometimes accompanied by
sociopsychological needs for security and communication between two worlds which
were apart by thephysicalgap betweentwo or more communities Kevin Lynch also
found that a bridge can be a node as well as a landmaalpath in a cit§

Symbolic Bridge with Special Color in Significant Place

In the time before modernismas introducednto Japanese socieafter the middle of
nineteenth centurytraditional world in Japan had a sense of spatial discrimination or
hierarchicalranking system to classifghe levels of importance gflacesbased upon
social class system and religiosignificance attached therelt was also reflected upon
bridges classifying them so that they could be a kind of indicatosgynssignifying the
level of importance of each place in an area or a*cit§ocial contextual meaning was
certainly expressed the configuration of bridge including its color.

Painting the first bridge red or vermillion in front a traditional Shinto Jinja shrine in
Japan well supports Simn@eldiscussion. Theerritory of a shrine is divine world of

God apart fronordinarysocigy of human beings, and a bridge placed between these two
worlds is asymbolicbind on the border and should not be infringeA. bridge leading

toward a torij or a gatefor Shinto Jinja shrinas usuallypainted redbr vivid vermillion,

or iShw in Ja@nese Shu is a kind of paint made from lead oxm@lilablein Japan

since ancient time but classified as special colorst@remepurpose. This color is

usually attached to handrails and pillars above the bridge deck, as these elements stand
out inthe scene forming the outline of bridge.

Moreover, in some places where people believe existence of spiritual entities, approach
way to such area must be clearly marked by a gate or bridge to signify the spiritual
meaning of the place by using obvios@rbolic form and color. Such object on the
boundary is calledKekkaio meaningfitying the boundary A torii, a gate withvertical

and horizontal members of structure is typicalnepd®. A bridge in Figure 1 shows one

of such kind of Kekkai in Osofean where people believe that spirits of the dead gather
and be able to communicate through old female medians, and theimodemeatithe

bridge is regarded as a border between our world and the offiee. handrails of this
bridge are ornamented by whitapes to enhance its spiritual significance.

Figure 1. A Bridge leading to Osorean (Mountain of Fear), AomoHref., Japan

There are some bridges, like the case of Kure Hashi (Kure Bridge) in Usa Hachiman
Jingu(regional supreme Shinto Jinja ShrirfeHachiman schoo])Oita Prefecturesouth
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of Japan (Figure 2), where people are not allowed to cbesguset is regarded as a
holy passagenly between the God and the divipeoplelike a priest or a mission sent
by the emperor who was also worshipesl a personified god in ancient timeKure
Hashiis a covered bridgewith its inside and outsidpainted reddish vermillignand it
has doeos on both endgo prohibit ordinary people to cross. There isiaherbridge
nearby for ordinary people to entthe sacred territory of the shrine. Thus, a bridge can
be asymbolicplace on the border between two different wgrlthmelythe dvine and
the ordinary human world. Shinkyo or Goé Bridge in Nikko is also an example of the
same kind. It is pairted red with gates on bo#nds to shut out peoplrom crossng.
Here the bridgedoesnot function to carry traffic loadbut just toenforce people to
perceive symbolism telling what kind of this place i$his kind of bridges is a node on
the boundar of two differentdomainsor territories,  Because of their existence with
visually special significance, these bridges becofamous noted places, and now
destinations of tourism.Sometime still they giveomeinspiration even for new bridges
to be lilt by modern technology to consider the characteristics as place.

Figure 2.Kure-Hashi (Kure Bridge) of Usa Hachiman Jingu, OReef., Japan

Bridges with Material Colors
There are bridges without special artificial colors undoubtedly, bectwse nd easy to

choose specific color to paint structure when construction materials were limited.

Historically, colors of bridges have been colorsnodterialsused to construct them.
Shortly, material color was regarded natural without artificial treatmeitentional
coloring was not so frequent until technipabgresof paint was made.
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Figure 3. Nishida Bridge, Kagoshima Preflapan, stone arcthandrails and pillars were
shaped after traditional wooden bridge.

Physically speaking, it is not nesasy to paint stone bridges and brick bridges. Golor
of stone and brick bridges are colors of stones and btiekaselvessomposing their
strucures, and it is taken for granted that thesenateralby themselves Figure 3 is
one of such stone bige, and this kind of earth coloan become reference color as it has
origin from the natureand so does wooden bridge if it is not painted.

Bridges catedby paint are mostly wooden and iron or steel bridges, because wooden
bridges willgetrotten and ion or steel bridges will gather rus their surfacespecially

in humid climate after long exposure. Not to let bridges of these kinds collapse after
being weakened by weathering, paigtwas of necessity It was, however, expensive to
apply paintsto all members of the bridgsp it was limited only to some parts where
humidity tends to stalonger. Only handral andposts above thetructureswere
paintedas isshown in Figure where it was necessary to enhance visually from special
significane@ of the place. Figure 4 is a case that they did not paint the bridge in any
artificial colors, instead they added small roofs to drain rainwater where it was effective

Figure 4. Kintai Bridge, Yamaguchpref, Japan, wooden cantilevered decks

Generations of Bridge Color Selection

In the case okarly modern bridges untdarly twentieth century, choices of color were
only possible from limited range of available paintBefore 1950sTakabeyés fiBridge
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i Conditions for Beauty was a kind of Bibleon bridge aesthetictor Japanese bridge
engineers. He proposed sommethod to handle the visual effect of bridge in a
landscape or visuauality of scenery with a bridge He categorized three methods;
enhancing methodintegraing method; erasing mebdd. Today, these methods are
interpretedin termsof Gestalt Theory or theory of configuration by visual psychology
from the standpoint how people perceive the figure of a bridge in the background of
landscape. Some sort of contrast is significarftBcting this phenomenon, and contrast
of colors between figure and ground is the most impontaaiter Takabeyés idea
emphasizedhowever the importance ofoutline shape obridge structure, and it is still
dominant perception sometimes among bridgengineers todaybut importance of
coloration of bridges gradually came to bensideredaccording to the technical progress
of bridge engineering to be able to sgaidgesof large scale as their visual impacts
upon environmenbecameso huge.

Several gnerations of coloselectioncan be categorized according to their background
for colorpreferencend their constraints

The first generation is beforthe middle of 1950s when they chose material colors
basically, or if they could, black, gray or reddigermillion for steel bridges In early
modern steel bridges, black or gray was most possible color especially in nineteenth
century like Yotsuyanitsuke Bridge in Figure 5 and it was similar to the original color

of iron or steel itself, that is, maiak color of the structural body

Figure 5. Yotsuyamitsuke Bridge reconstructed as Nagaikisuke Bridge, Tokyo, Japan

Due to technical progress of paint materials, choices of colors become much freer than
ever in twentieth century, especially after $9s, mainly owing to the progress and
development in chemical engineering on paint materidlster, silver, charcoal brown

and gray were added into choices. By the progresduofinumindustry, silver was
added as possible choice for bridge col&igure 6 shows one slichsilver bridge.
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Figure 6. Sakuranomiya Bridge or GiBashi(Silver Bridge), Osaka, Japan, steel arch

The second perioftom middle of 1950s to 60s the timeof progress in scale producing
larger bridges than before along witboaomical and industrial growth of Jaese
society. Colors with higbhroma andvivid hue were chosen to enhance the existence of
bridges as monuments in the areas where they were loc&®ed. and Blue were major
choices.

Time of trial followed sincd970sas the third generatiptogether with the development

of fabrication and environmental concern among citizens affected by prevailing pollution
and disorder of daily environment caused by modern technoldgyghtness of colors

were increased andhitish colors were preferred as well as blue and green which were
derived from natural image of surroundindgdlue from the sky, blue from the water, and
sometimes green from trees were preferred. These colors are based on verbal image of
surrounding ewironment, which may be aspiration for ideal environment.

Next generation is the time of stable choice of colord980s because people were
much more concerned about quality of environmaspiration for symbiotic image of
bridge with it surroundingsdgan to be @nsideed. Low tone coloration in balance of
surrounding environment of the bridge became majwice  Whitish colors are

regarded suitable for illumination at night.

By the way, in twentieth century, concrete structure, or-séeforced concrete structure
became widely applied in Japan, especially after the Big Earthquake Disaster in Tokyo,
1923. From the viewpoint of disaster preventiadyancemenof bridge engineering

was keenly required, and technical progress in this perasdamazingly rapid. It was,
however, still limited to choose awok for bridges. tlwas still difficult to paint concrete
bridge, as paint material at that time could not stay on concrete surface so long.

In addition, among Japanese in general inclgigirofessional engineers, plain unpainted
materials like natural wood amppreciatedas one of the best solution for all kind of
elements in life. Too much artificiabphisticationwas sometimes regarded excessive
treatment by human intention. Shizeeaning the nature is sometimes pronounced as
Jinen, that is, to be by its own way. By this notion, uncoated concrete structures were
welcomed than artificially colored ones

Several decades later, however, everybody came to notice that uncoveredeconcre
structures become weathered and disdained by fungus and dirt on its surface and look
ugly sooner or later. In theeginning some concrete bridges were tiled with stones or
bricks on their surface. Then later, technical effort was made to developmaterials
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to coat the surface of concrete bridge with color from certain range of choice. Especially
in 1980s, many bridges were built when Japanese economy were booming, and varieties
of colors were selected in real places. It was the same regatdeidridges. Figure 7

is one of such advanced solution. Here, metallic gray silver color is put on the surface of
reinforced concrete structure in order to make visual resonance with surrounding
environment including buildings in the background.

Figure 7. Pedestrian Bridge in Tsukuba Research Town, Ibaraki, Japan, concrete
cantilevered deck

Then, time of maturity came in 1990s after booming economy of 80s, and landscape
design of places with public infrastructure became seriously considered ta gesnlt

with value for investment. This age of free color selection is sometimes accompanied by
challenge to develop new structural systems like the case of Hanedac®kyn Figure 8.

This uniquely shaped bridge the first one in the world of thikind and coloring and
lighting was very important as it is located in the midst of National Airporokyad.

Figure 8. Haneda Skyrch Bridge, Tokyo, Japartablestayed steel bridge witharallel
decks and arch tower

Subtle magnta was chosen becausigis bridgegivesanimpression of the first gate to
Tokyo by air. Ten years afteopening, colors by illumination were reconsidered to show
differentcolors on two sides afentral arch towene side of which ishown in Figure 9.
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Figure 9.ComputersimulatedNight Veiw of Haneda Skyarch Bridge, Tokyo, Japan

Colors of Bridges at Night

lllumination of bridge is now becoming more popular in many countrEsauseof
maturity in social overhead capitals. llluminating a bridge can k&d of visual
performanceor exhibition of visual environmental arsinglighting fixtures to exhibit or

show another physiognomy of the bridge which can be different from its daytime
appearance. In such cases of illuminated bridges, colors in daytime is more inmporta
from the stand point of colors at night, as there is a conspicuous effect of the color of
lamps to be used. Efforts to develop new kinds of lamps for the sake of landscape at
night were done by electric companies in collaboration with engineers saighels. As
Gardner worrie€, however, theatrical or commercial lighting patterns may not be
appropriate for places including bridges public assets.

Akashi Kaikyo OhashiAkashi StraitGreatBridge), orfiPearl Bridgé as its nickname, is
the first exanple in the world withspecialillumination program using more than 1,000
lamps thatcan emit three fundamentdRGB colors by computeprogrammedcontrol
sequence. By mixing RGB colorsof in appropride combinations, this bridge can exhibit
twenty eightdifferent patterns of illumination through out the yedfor example, o the
special night of January 7 the commemorative day of the Big Disaster by an
earthquake hitting Kobe and its environs in 1995, this bridge will display purely white
figure ove the strait in total tranquility. Two beams of light at twin towers spike into the
sky above as if the heart of citizét®ndolene reach the heaven. Monumentality here
is extended from the level of material achievement by technology up to theghaladise

of spirituality created by color and shape in the darkness of night.
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Figure 10. Night Veiw of Akashi Kaikyo Ohashi (Akasl#trait Great Breidge) or Pearl
Bridge illuminated in rainbow color® special occasiomear Kobe, Japan

Age of Environmental Conformity and Public Process of Color Selection

Through several generations of advancement, constraints on color selection became much
relaxed now, but still economic factor of initial and repaint cost must be considered if the
size of a bridge is coparatively huge. In Japanese humid environment, weathering of
paint which appears as fading of color, especially brightness and hue, must be considered.
Cost of repainting every twenty to thirty years will be big financial burden in futume.
addition, physical contact of paint to structural material must be sustaiaed
environmental influence of painhaterialmust bereduced Moreover, natching with
surroundingenvironmentand symbolic meaning of the place mbe fulfiled. Ths
requirementis now considered through study of colors of local environmel@ome

color experts call therficlimatic color® of the area investigated.

Since 1990s, construction oéw bridge becomgless due to maturitgf infrastructure.
Especially,potentialsites for large bridgeare nowlimited, andopportunity to consider
the color of bridge draws public attention much more than before. The case of Tokyo
Portside Great Bridgeust be noted adaborated proje@mphasizingts visual aspects.

In order to ahieve certaincorformity with surrounding environment where a bridge is
located, systematic approachnsquentlyundertaken by engineers agelsignersvho are
involved in the projects since 19808 Japan In selecting a color or colors for the
bridge to be build, verbal and nowerbal communications are put into effort in the
processof project. Especially, matching of verbal image of the bridge camdlidate
colors areregarced important By referring a results compiled from color studies, what
is called fiiColor Image Scafeis set up by color specialists in Japan, together with
fiVerbal Image Scafeused in duality corresponding each other in color image space
Thesescalesshown in Figure 1hreinducedafter semantic differential studies on huge
number of examples by questionnaires to people. It is regardegaaenable
methodological approacho decide socially agreeable rge of colors in general
circumstances Thus, it means that these scades freefrom actualplaces where each
bridgeis built. But it can be too much reliance on systematized way of thinking, and
tend to lack in inventive or inspired idea for the futurelt can be conservative or
mediocreselection in systematic way.
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