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The purpose of this paper was to investigate the architectural
appearance and the evolution of bridges. It is to show the intentions
and consequent symbols of civilizations who built bridges. The paper
also investigates bridge types, foundations and falsework.
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Passages within a Iifetime take clear night with a full moon, the must be uncovered to find solid bridge becomes a fascinating
many forms. Within intervals of bridge may leave a pictiuresque ground. The place where the soil subject. Imagine building a bridge
space and time our perceptions pass silhouette. The mood of the bridge has built strength since the which is considered an evil act, or
from one place to another, from one sways with sunlight and clouds, beginning of time, to bear the a reward to go to heaven. What
moment to another, from one level moonlight and shadow, wind and piers, will be selected. The river‘s emotion would possess the builders:
of thinking to a higher understand- waves, tides and flow, terrain and shores must be held in place to fear, devotion to a god, or the
ing, and from life to death, In the weather, seasons and age. The provide a base for anchorage and saving of humanity? The form, the
physical world, the bridge allows _ bridge is artificial to natural the abutments, with provisions for spirit of the time, and the method
passage of rivers and valleys and

I
scenery and alters an environment different currents. The inter- Of COnStruCtiOn all centribute tb en

carries the burden of humanity over bringing abOut new meaning. , section of ways, one of road and intriguing hiStOi‘y·

its shoulder. \Vind and water are This can be done eloquently if care the other of navigable channel, will
temporarily obstructed by the is taken with proportion, material, determine the height of the bridge.
bridge but pass back into an even economy, and location of the When the steady elevation of the

flow. Internal and external forces crossing. road does not allow passage for

are distributed back to the earth. * * * naVlgatiOn, Only one way will be

The bridge fuses the city, ocean, Martin Heidegger, in his able to Operate at a time. The ,

earth, river and the heavens into essay, "Building, Dwelling and bridge becomes an Obstacle and semi
U ·

-_ —
one image. lt is the celebration of Thinking" states; brings a lOurney tO a pause. The ._e

the distribution of forces, the The location is not bridge makes way for movement. ?~r"* =
already there before the _4°.‘.;°2&‘ ·

unifying of city and nature and the bridge is. Before the * * *
‘_

bridge stands, there are -——
:‘~welcominggateway of introduction of course many spots T"; ' ~ — "

along the stream that can INTRQDUCTION i°i.°‘·‘·~ ;g_e_
or the final boundary of departure be occupled

bysomething.One of them _ _ _ _ »§,’ .which the bridge represents. In proves to be the location, Bridges oVolVoo rrom lor'm't'Vo -; !'il . Vxe-‘;e;+,?T* Ä" °t,_ _ and does so because of _•-i -’ ‘ i.Ä?l’ieif '- ki
the lntaitglble world of thoughts the ol.ldoe_ -l-hos the form to tedeyig modern cable ‘— — e 4- ‘ e.

_ _ bridge does not first come , ’ ·
I °·,J" i

and feeling, the bridge serves as a to location to Stand lh lt; stayed The thoughts and feellngs _
ti l ‘ .’linkthat a bridge evokes havealso.

,
Cl. ic ti Virtua Of the brIdg€' 1 evolved. The bridge becomes a f

4TheChereetel. ot e bridge The leeatien 15 fgund for the symbol of the beliefs a particular ‘ -__e_ ·"
_ T * .„}

Changes Wlth the atmeephet-e_ On a bridge for convenience of the public society thOught to be true at the _ . _ ii

elear Sdhhy day the bridge refleete and strength of the structure. The time. The type of COhstructi0n and 4. éfj- ‘·

' * T " . _ j ...
itself in moving tinooletions. On e debehdence ubeh it- The river bed it Wes b¤iii~ The buiidihg ef a T, "‘i““
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PRIMITIVE MAN THE ROMANS

Wheh mah first came to a river N The Romans were more inter- For many years only one_ _ na, Tt"g\‘ Ni t bridge crossed the Tiberha had the cho'ce ot Wadlhg er r trftee ?§_ r}J„„_ ested in spreading their power than river. According to‘ c—·"““”^' t ’ ‘ ’A t tradition the brid. , , / gé WBShoahhg across- The hrst brid e buildin . Permanent fords made entirel of timberxe W g g Y 0_ —, R /l 3 Ai because of its temporaryreoresehts meh aecehthhg haterat or ships were often used to cross a character. A wooden_ _ _ , iA A S‘ ~, bridge might be morehoehdarles to hasten and $'mPhtY _ eh body of water instead of a bridge. tolerated by the river god__ _ _ _ _ _{ rv ~ , _ than a permanent stonehle lOUrr‘eY· TO Prlmltlve meh __,·~t~ \\3 · ° i This might have been done to bridge. The use of iron’ · ·. ,1_ 3 ‘ „ was not °tt d 'nature knew hest_ Aii things Of L
‘ ‘~ , / hasten troop movement or to lessen Construcgähmef

ehem the
l\\.€ ' ll A} = brid e. lt thnature were simply manifestations of

_”¥“«, A le ;‘e,9>e the Wreth et the river $Ptrtt· peagän for
thti-BSH;

th;
t' A- ”

Romans still lived morallyhis gedS_ Once the conquered land was ih the bronze age andnl tie
had the feellng of repul—settled, permanent aquaduct and Sloh for the hewSpirit and Sacrifice "/TA AA A’ A t ' lroad bridges were built. ma ana °3

The physical dan er ofg According t¤ Dr- Paul The Romans still believeol the
crossing a river or valley was also _

Friedman, superstition that the river had
a spiritual violation. Rivers, lt seems that man's magical powers, a belief left over
valleys, and streams were looked eheasthess th_sPahhthg

nature's barrlers, ln from primitive cultures. During the
upon as a divine intention to detta_hee_ ot the impliad

PrOh|h|t|Ohc WaS hlS sense Roman era, human sacrifice was { { __ { __ eseparate groups of people into ot geht Whtch
hasremalnedburled ln the gubgtituted with the togging of-*e"e;é=i’=?ä;?+-=‘%%„é-;;;~'j·jt··*·regions

defined by the contour of ehcehsc'oes· ready to ba L“ "° 5;- - _A¤sge„g1*?pr‘0leCted¤ht0 the ¤utar coins or dolls made of rush into theT-ld ‘ ‘t t' f T, A e At tithe land. The ldea of building a wor _'h st ua tehs o _ _ .„ 'r=‘*=;¤Ö¤„- ‘
P$YChlC tOrmeht· Thl$ river. The crossing of the river g gtibridge to shatter these pantheistical 'hescepebty teads to the scohiecture that the symbol was treated with the utmost Téélééeit _ 3}boundaries would go against divine et the brtdge mavfhdeedbeah erehele eeqeleltleh caution. To the Roman mind, '·—eY‘?i-·;‘tl%;g¢t;•Öif:?_:‘ „a:"s-•" • ‘ -A. Y . , · *”·intention. Retribution had to be ot rhahkthddtz

"·_{qi(‘;{&‘{permanentstructures were much e{ _. t eg
made in the form of sacrifice, é:$„}e}°

more offensive to the river god gt-
·I.+f—$:§‘¤g2}éAT„A‘?·;At-g‘sometimeshuman. .j__ Q than temporary ones. Tools and ·*';.„A{‘¥_
‘Sacrificefor building a bridge, tee „]“ {VK Ft _ ä _ _ A' <><€2e;'

·‘--·‘¥--·’A”{{e{\e{eex.\{ \x\;. materials were categorlzed by the ;ZA *Y· @ eiztq
although less ceremonial, is a /

” "* Ü ,/lit . A_ ieee it \~——'r' ,’
T ,1} j Ti; nature of their permanence

andrecurringtheme throughout the t
th r th d f ff Araetf

ere ore e eg ree o o ense to ät T.age$· t-OSS et htlrherl hre, thr¤U9h ·· jj_ the rive , , T
A

Y ,_ AA „ r $Plrlt· he story of
6accidentor miscalculation, is still °\·’;gi ‘ \._\Y*—-„\ bridge across the Tiber river

l·‘·>"’
- "?" ·•·;ig„_e{_;3 „ ; t S\ —~.1 ~ · ·1_ l-, . #—A·- .-L, er,looked upon as a mystical penance T I serves as an example. ii ·„ '_.$

A h, iv ;‘_·¤·__„-,,‘j·§,.’£1,‘..r‘T ‘
T <·T·:=-=¢' 14,.:for breaching the laws of nature. t gi ‘ ; t t ’tt“ T ‘ "’“' ‘ T—‘‘'tt"’

.{ zi A ·
\·‘
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THE DARK AGES _

_ During the Dark Ages or river gods was transformed into a as protected by God. maker, br the bridge between
Medieval times, the Catholic Church more omnipresent spirit, the devil. The bridge actually became a heaven and earth.
of Rome was responsible for pro- Legends and stories are told of work of charity and any contri— Building bridges became a
viding money, incentive, and for bridge builders who, after repeated bution towards its construction church enterprise. The bridge was
retaining the knowledge of the failures, enter into a contract with would be rewarded in heaven. a work of charity, which according
Romans in bridge construction. the devil. The agreement states There was no longer a need to to the church, was to be
The arch was still the predominant that in exchange for the first living appease a river god through "anti-militaristic, forbidding the
form of constructing bridges. soul who crosses the bridge, the sacrifice. "To build a bridge was a fortification of bridges. lt also

The Roman Catholic Church devil will insure the bridge is good deed aiding the soul in provided for the poor; demanding
reigned throughout Europe. During completed. The devil is then purgatory."u passage across a bridge should be
that time, the primitive belief in tricked when an animal instead of a During this time the bridge gratuitous for all, not merely local

A human crosses and he must take was held in powerful symbolic residents. Any money donated
· _ its soul. reverence. The word for leader of should be for the love of God."S

At
the Roman Catholic Church, In the llth and 12th centuries

A Y The Symbol of the Bride Pontifex, meaning priest or pope, is the motivation for building bridgesTranscends
Yiljiie ‘ AA AY rooted in the word 'bridge'. began to change. No longer was

Y1 Y
I The dominance of Christianity 'P0ntifex' is derived from the latin the bridge to be a work of charity.

Y Y Y changed the symbolic view of the term 'Pontis' or 'Pons', which means The immaterial reward of theYY°—¥ Y Y „,}YY Y ‘ Y bridge. The bridge was no longer bridge. 'Pontis', when added to promise of heaven changed to the
seen as a vlolation of nature, but the word 'facere', means bridge more immediate, tangible world of

.:5fgA 1 Q, __Q_

. 1***, A . Y' A-
-

YY ··;YYY Y

‘ YYT:V\i
,\‘Y'v}·Y ‘c Y;. :·:'Y1Y·Y;;A I At. · .· '{ „;

.· · __ _„ L.-~‘-rA,,;‘}:. . A A *ALTIÜI’T·'?*:A AY-- · ‘° ·· · 1 ····‘*'·*"!*=· ··—·—--·‘Y"’-~e.—YA:·.~«.·1--,··j_.„‘·.· -AY A A t ' A' ~;
J.Y1; ';A · _ 1 Va- , Y _-A„_j_";_·----•-—

I LE_,
Y

_ 'A I Y ‘ — -• A 5 _ i• V ; ‘ „ Y ._ —
.‘ JA Ä A . A- A AA .. A. AAAA .,

”
ßß " K A! A fw- _. .g L ,A I . •._·A¤AAYAALLAA AÜA· , „«_ Y‘

Q
_;§’*—· ‘ , Y, AY Ya

5 A 1 1 ' SY;
· Yi'Y‘Ä‘Y.

'!YA. ··
~ A »·' .at,;;A‘* ii} — = ; · ‘A . gi;-•··~#->·¤~·A•-«·: _ #1. _A;_;_ _A— :‘

r Y
1, :"

Y '{
'· A L Y Y

_* _; ~‘ A- __ __ l___·e·¥ _ _ A- . *~ —· _„-€;mP<1·A{:A·A*AA:e{q? Q A- ¤·A · A,. A- —~ -^TAA.
Yi,

~•
_' _'

AY Si AA _,
——

;'YY· Y' Y—\ A · ‘°’°A" ^~·?··
"

Afé A? ” AY „“°··1»_~i‘;;éY‘;‘* ""* " A.. A„ ' A YA “*
"

"‘ Y ' ‘ A e-Sg x ', , ~ ‘ «· , . .
·

A _·’ ' iT\ "T_'\«„__; ' J
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profit. The location of the bridge Power sources were still limited to {
_ Ä ,-.;:;.5: { {4 { Ä Ä

would be determined by military human, animal, and flowlng water
y‘*¢„;,-"_;_ Ä VB 6, V-, _ , . .,[,„„i‘ » iv

Äadvantageand convenience for the but were used more efficiently. ‘ ***4. * _ 1- Ä- Ü N4 -~"’ Ä ~— ·-·"‘Ä . Ä?.} Ä? --6e.» \,„· , T '
public. Tolls were paid for floating The trangltlon from the 18th —6g:" ·—* - {Ä "
*2.4Ä

.
—€ " ’Z‘ E „ T Ä 6 ~¢under or crossing over the bridge. century to the modern period was Q , $-;:1.- E . _
Qät_ ; __- / =

‘ _
THE RENMSSANCE the search for a better life through Ä :_. i _ \ _ Ä

. . JU .' ny Ä ? • ==-
i'?

·

*5 Ä
mechanization. ll} gi ll 4..=yy Hljhlll} Äil, ‘ { {AVU L.

_ _ Ä —_ HM Ä IA , 4*. ~.— ’Ä.;j}y ~ ÄThe Renaissance was a time . .°‘ ~;.. ;· Jr 6.— / /„ »_ es
x- I

txwhenpeople devoted themselves to THE MOQERN pE|q|oo ‘ Ä = ’
V —. · ·>%

e.Christianity,art, science, and the
growth of the individoe|_ Throughout the industrial

Knowledge weg the pathway to revolution the Spöl‘Sely pOpUlated
The present age is must first be renderedheaven, agrarian society was becoming a emphatically an age of gubgervient to man before

usefulness. The useful he can hope to compre-The fascination with geometry densely populated urban , indus— goes before the hend her true spirit. In
ornamental. No matter this sense the advance-and renewed interest in art and trial society. lmprovements in what may be charged ment of the Sciences and
against {the material various arts of life may

science brought Renaissance bridges health care led to rapid population tendencies of the present well be helled as the
398, lt is th|"0UQh harbingers of good; its

above the shadow of the Roman growth. Institutionalized religion material advancement laborers are friends, not
alone that a higher our enemies. The work

Empire. still had important social value but, spiritual culture of the of industry will be sown
masses can be obtained. broadcast over the sur-

intellectually, theology was The rich gifts of nature face of the earth, and
want will disappear.devalued. Science and technology

ITIOTE important.

The world was becoming

The 18th century was a period smaller, first by the railroad and

4,·oftransition between the Renais later by the automobile Sp ce and L; kyy;yL;LL:ÄLy;.
• ?‘?'·*"‘ · . [Ä ‘Ä»"—· P; *

.?“Ä;‘;,*·
sance and the Modern period. lt time shrank as vehicles' speed .,°";.„¤— ;~c;Ü~v‘_~§*eÄ*~‘$.5¥»?*‘[[°[·.6.. ,Ä.. Ä ty Ä

*4 ‘ ’·ä6 ’~·—.' · — ‘· Ä Ä ..>·§·*»providedbridge forms made of increased. { {§.ä[f§é_,„L‘E§}’
Ä. "§ 4siiäänaturalmaterials which would later Mechanization of factories led · ;L_ L! {__ L gg; ,,1;,,ÄL§äLy{Ü-----

— ·?‘ ÄÄ
7'~«

’
—, t ~

,~·‘
*. ..„ · —\be

the examples ‘for man-made to mass productions. lt was . ea
Ü

Q Ü} ; _' „ -.61-l___l,p—--cu *1*** , 4,-:;°?_
_ . „‘·., __,L_¤~·[ ’ä lv «_ .~

. ll. . ‘ ‘ .„.-:?'” : ' M
materials of the modern period. thought that through material gk} ‘ · r} ,,6, iä‘ "_ Ä. ‘*

Experimentation with new forms progress civilized behavior would .. { LL _„~_LQ- - ‘ — ’—L__{_{;_-. L F .6.,6;;, N " Ä
6 7 · .<··‘ ·‘ *

«:é?~'andthe development of machinery occur. This philosophy is evident ; _„‘ —-;~ ?-· 'T‘.§;Z___ 4 ..;*;. „_ g_J __ _ ~
Ä E.-6 **3 EQ E « · · ·· “ ‘

hastened bridge construction. in John Roeblings quote. « Y. Ä - ya I •_,4



A The role of the bridge was to Brooklyn Bridge of New York City
carry the products of mass and the Eads bridge of St. Louis.
production to and from the city and These bridges were statements of A A__

relieve the pressure of densely easy, fast and available ...-—• __AA—;
477?\\, T

IRIIUI,;;•zI¤*==!;-ans';-‘
A’ A T

·populated cities. transportation systems. Bridges Täzgäféäß ,4 AA A
'»+·===r‘=-,;.,•;—;¤€'A';*/if x. p @4;/ rA A 2. _ _ ··•·** •·;:§:;?:.,-2/·,TI"~;!‘AAThebrldge was a way not only became the jojntg of expandihg A,.x A

A‘•
j AT7 3-"— A A ~to escape the city into rural areas transportation fingers. lJ__,;,„ .A‘7«\!A/A F} A I A.} 41 A AAA}; A AA AA A gl A_ xbut also to provide transportation AA/=§AAJ,,/AW =A A, \

A A A W} llglä/llßß/7 77 777 7x
to build more or larger cities. AA AA AA A AAAA A _j‘ ·A 77 AA ·2777 AA A A ‘

·
,„A-; - AA A A AA A A V4 ,7

xProposalsfor major bridges acted in A - ‘;‘ ikjai [jf rl YA ‘ -·· · 4 A ;· \

two ways. First, they created real __ ‘~ "AÄ“—“?’TAA
A- ,4AAA T A A ·¤ A A_ - · AAA. Ai,estate speculation and mcreased .4;* ae-« 1;-,** —A¤ cl ~~- _r7777f*"?_ AA ‘AAA -11 -7 7· 7 —- >~ 7 A (al 7*7;fi

T„•2"älfÜ;··, i _;T,AAA;„~—_A·-ggü- AAA es-ef? X * 4*.1 7- j \ ;;“‘ ~ VA " Ax Aproperty value. Second, they '— —=·;=A*=* A
2 ;‘ AA

AAactedas a re resentation of a cit . - ‘ t ‘ * 7‘Ü7?·Ü“—; "ÄAA 7 —‘·°i T 7 ° ·ÜA ·:A 7 A"’ 7 $$.7y 7 3 AA .
A . A 77 AÜ.Anexample of this us the St. Louis 77 —«

__; ‘. A AA ‘
4A A A i —1 — ABridge built by James Eads in 1874. L7 ;.. AA}; A2 -' ¤'1fl{ ie ""‘ä7¥Y’•— *9 ‘7.

• • — 7 ’: 'T,A"‘ ~ * A A°•?·?~.Toreestablish economic dommance
··‘ ’· ·· T'° ·'*» *"· A —T ·— A-A ss=§§yg·,;_

A T —-AA ~ ~}·-ar.:f'$•»A. . . · ·· ‘¥ ‘7°°*ÜÜT°'Ö3··.in the Mid West, the city of St. AAAA‘A
Y * 'T

TLouisset out to build a bridge to The bridge is a dichotomy. It T

*7actas a nexus of railroad systems dares to push forward and provide ra 7 ‘ 77'·ÜAA\ _ ·
«, " 1 *ä

777 ~;\

to connect with the Northeast. The for a better world and by doing so T · _
W 2%

intention was to build "for all ages, violates tradition. The primitive _AA_AAAA_ · 1 A
A tx Aof a material that shall defy time belief that the bridge is a violation T‘T°"‘ - ·

äx T· rv
A A . . . A A *= ·· 77 ·—- T

Tandof a style that wall be equally a of divme intention is an arche- - ¤ T ~ T T T A. = AA
A '·’ « 7Ä ·• ·•·—

-A_ .. A ‘ z T A -*~AA $' 7
triumph of art and contribution to typical spectre. The haunting T AA «A2

Aindustrialdevelopment. 6 beauty of the bridge is its form _ ··*·— · A A AA~:;· AA-*T' A Ü ·A A '· _' -
when a ma·O,- b,-jd e was bunt gt which speaks of a former time when rw-- ~ A A T· A

was a city's statement. Cities men We"e ef ee"tn· neeVen P" A A A j

competing for commerce enucecj machine. lt us the skeleton of ‘ ‘ ‘
AA TT

A AAAA i‘~~«- ~ · -
7businesswith their bridges, a fergetten t°n9Ue$ inet 9aVe WaY tv ° T _ AAAA_ ' A A
statement of clvic pridesuch as the AP"'- ;T#;AAT‘AA;Ar - ' " — ’·— *%*7 ·
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STONE ARCHED BRIDGES COVERED BRIDGES

W'hen encountering a bridge Stone weathers the vicissitudes The wooden covered brid e is light. Once throu h the brid e a9 _ 9 9
certain emotions are aroused. The of time better than any other a symbol of temporary shelter and new light and space appear.
feeling can be from a simple set of material. The Romans were the the transition from agrarian to '

logs crossing a stream or a first to use stone in arch form. industrial society. The wooden
.suspensionbridge vaulting across a When the Romans did build bridges covered bridges remaining today, 4441/,..1-.. 'fä;

'/'large|‘°lVer. Both caputure an that became a permanent means of looking like barns, preserve part of
{444-

‘eclipseof time and have broader crossing, they used stone. The an older transportation system, and ' " •! _ Ü 1,;°·ä
'·X·’§:i; .meaning than the space they stone arch is a symbol of long link us to our agrarian past. They ....'

I _ fi
_•occupy,They echo the desires of a lasting strength. perpetuate the feeling that living

' R 5 fp, , .{> {{ { {Q! {Vparticular people and become Some Roman bridges remain off the land is healthier, which is „-..... ._
‘ . {I,1'5-

_{Symbolsof that desire. Poets and standing today as a reminder of so much a part of today'spsyche,artists
often use a particular type this strength. Covéred w¤¤de¤ bridges

of bridge to portray a particular Shelter the structure from the
set of feelin or beliefs. elements- When Pö$Sl¤g thrüugh a The grave itself is but a

,,•,,{ _ covered bridge. Leading4'4}{j44_1 covered bridge, the traveler experi- from light to light,
- 2 ~j·‘_ _ ‘ _ _ through a brief darkness.Crossin ences a widening aperture of light, A covered.;*’;¤R1T¥•'1‘:‘: / _ rid e at LucerneThe first means of man ascend— lntervals of space and time are Onge ow_ · _„ '- {ing natural boundaries was probably J- ;'_ 4«l9'1‘ defined when the traveler entersÜ kit .. )/·~by felling a tree, crossing a beaver ·
‘. darkness and departs from the

dam or swinging on a vine. Man Q g 1

j_thehunter/gatherer did not have gj 1 _' °- X} __ ‘. ‘°
X 4,*;. .1 1· ;time to build elaborate bridges while — Til .— F

he was in pursuit of prey. ;j;l:=; {,1* -1*6, = ·
’

. . 4 ·/ . _—_._4,_ 1 ·_ M ~.xi. . ' . ' ' ..•i~....... . "§§s.¤;‘ ’ '—Thesimple laying oflogsacross
a stream gives the lTi0St ti, _1 ,/;'‘_ _'
,‘pleasureknowung it was easy to L ' _ .4 ·

‘“
*4 ..,%.' .1 .«’ '‘· '.

·* «' ri_ _ A ’·
nn! ‘~

2/buildand even though it was a __l‘ ,T , ‘- _— ajgeg _ · +1 ‘ ={1_·;;1{‘ . 1 « T_ ' —..·¢. 1 .- " I “· i Ü"' {S;_ , 4,3 __ tn 4.; ;·.·shortspan It kept your feet dry. 1 1{ ‘4 ,.{~<{{Äyüfi11 1 1 >. = 1- @5* +1 1*1lt also reminds us of our primitive ._
jancesmrs} · ·=' ’ ' 1_{_„'.{. 1 l' Ti.; \ .. 4.. ' Ö ·-~——1 ~ lift

4 ~{ ·\ {gk = y{—Ü

' 'U Ä ""
,4,

M
kg ·‘— T" V; ' ‘ .' t _. _ 41' —-V 1‘ . Ü ¤.l·" ‘ . “ -.¢ .I . _ 1. _ { {,4.* 1 *’

·
’ __.._‘,<,„,y9 _ .1.—_ ;**•-.‘·-·-¤ .’”.* T i .’:

-
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SUSPENSION BRIDGES
I

I I _ The suspension bridge has a roaring below with the moaning of our people will have to be gathered .= I aa
Il

l
li beauty and lightness no other appeal of the tug—boats."7 up toward the climax of the bridge,ä -I

I i
I bridge can express. Reverslng the The Brooklyn Bridge was seen symbol of our constructive future,

V -
I

l · arch into a slender cable, it uses as a synthesis of city and country, our unique identity, in which is
Ii E I tower, arch and truss into one. and a reconciliation between indus— also our scientific hopes andiä I Floating in an-_ capable of trialism and humane organic growth. achievements of the future." TheI

I
i

breaching huge spans, the sus- This synthesis anticipated a healthy bridge is meant to synthesize theI lI I II pension a bridge comes close to coexistance between machine and temporal world of chaos and bringperfect form. It tries to defy man. man to the state of order which hisi gravity. Encapsulated by towers The poet Hart Crane became soul craves; the machinery itself isl T l and cables the suspension bridge the vOlCe of thls phllOsOPhY Wlth the benevolent instrument for the\‘—- gives changing perspectives of its his P¤el¤„ The Brid e- Reneuncing expanding consciousness of man,7,
i\ surroundings. The suspension T- S- Eli0’f'$ SYmb¤l in he I the thrust into an absolute and

bridge is uniquely American, Wasteland of London Bridge as a eternal, beyond space and time."o
passage way for the dead, Crane

T An Emerin Smbol used the Brooklyn Bridge as
aThesuspension bridge became prophecy of promise. Crane wrote

·

‘
I__ _:•;_'S• II T a symbol deeply entrenched in the his poem in the same apartment and t__I

Ii emerging American spirit. The room from which WashingtonI _ I _ _ Brooklyn Bridge was the most Roebling observed the constructionI„Ä
_

„ _••_••,•
celebrated suspension bridge. of the bridge. The Poem was basedT_

E I
I I Ts;. Artists such as Joseph stena and en the areheie mvth ef return-o •Z••I•• °:' I TI John Marin thought of the bridge as History was used in abstract form. “

~

III an icon of the industrial age. "l”ii$t°l'Y Was t° be °Vel'C°me bYti
Tt Stella wrote: "The bridge abolishing time, and the autonomy i' It

~

I I ‘-"‘.*>,_<•>-T I
arises imperturbably with the dark of events, and show that all

’
li _II

~

I,i
I IIQI ‘ I inexorable frame among the delirious meaningful events partake of an

tf °
7 · I- It ‘

I I
II

raging all around of the temerarious archetype: the quest for a new
i

II I I I ,. heights of the sky scrapers, world." 8 ” In aß;
emerges victorious with the majestic Crane wrote of his poem,"lt {
sovereignty sealed on his arches concerns a mystical synthesis of I I.,‘?;‘II iii I ? 7

{I T
upon the subjugated fluvial abyss America...The initial impulses of

7



Proem: To Brooklyn Bridge Ä

How many da; ns, chill Out of some subway Again thy traffic lights
from ip rest scuttle, cell or Ioft skip thy swift

Tb$“§;§QQ%_glLtÄtWllt%\ Ä A bedlamite speeds Unfractioned idiom,
JT? sl§a’Vl.Vdg*~a jäpivot him to thy parapets, immaculate sign of stars,

é- · Shegldiyjäfygäite gings; of Tilting there momently, Beading thy path——condense
tqi}fqVl‘t§;§'g€bui_lding high shrill shirt ballooning, eternity:

‘{})v"epjth?aine@ bay A jest falls from the And we have seen nighttigyäfg _-libegty speechless caravan. lifted in thine arms.
J

__gjnviglate
Ä Down.wall, from girder Under tVhyVshadow by=; V‘ — gj-5;;*; our eyes e nnto street l“lOCI”l leaks, the pners l wanted;

geapwaljßs sanls ·A rnp—tooth of the sky's Only in darkness is thyE V„oss§~ acetylene; shadow· clear.Zigures All afternoon the cloud— The city's fnery parcels<¤*i_.;.;‘ V;==* äehjnle .away; flown derrncks turn. . . all undone,
Thy Cables breath the already snow submerges

day • • • North Atlantic still an ironyear..e.
.

Öi Ö-

‘ cineÖnÖ‘iias , ·_,,4_ bscu re that, O sleepless as the rivertheetttitudee bent Vaulting the sea. the
Ö iärd some flashing Scene thou dost raries' d reaming sad ,

but hasten Of anonymity type st sometime
cannot

org~?§E·‘Foyretctjo other eyes on __ Vibrant reprieve and — And of the
ÄÄe?eeme_Qe°'ee¤+»8~«„,.,R‘?"‘*°'" tJ'3?.“ d°8t Sh°“'· '*8"d 8'“Yth„*°Ö

° . Ä T.- ;‘ J, il V -t
AP ehe ettet theerJTught tbérsun tggk ’ f·°[_jy··y"‘fUS€d’ “^‘” ··* ""‘ *‘—·~~i ~~·—··· J ‘·

i steg§—e£-—theeT·8yet left (How could mere toil THE BRIDCE ‘
„ÄSome~ motion ever unspent align thy choring strips!)

_. inthy stride, — Terrific threshold of the by Hart Crane .‘ thy freedom prophets pledge,
thee! Prayer of pariah,andÄ

Ä the lover °S erY ·‘ Ö



MOVABLE BRIDGES

Movable bridges separating minimal pause in their journey. symbolically in a variety of ways.
themselves from land to allow The bascule bridge's beauty - An example of this is the idea ofpassage by water give more meaning comes from the movement of a life after death. The ending brings

—_;^a gs gr te-ee
~bymotion than by form. lt is the horizontal position of bearing to a TT T

opening.
separation and reunification to land lofty ascending column. The i„ — ei . CABLE STAYED BRIDGESthat gives one the most pleasure abrupt yiclding of a man made P‘i'iT)li_.ß.e.iä_: er qgjpi,.~
eewhenviewing a movable bridge. lt system to provide an opening for a r The cable stayed bridge is the
‘givesflexibility to an inflexible rail natural one, acts as an alternating most advanced form ln brldge_ T-

. . . .or water transportation system, the synapse which synchronlzes the bulldlng today. Wlth light t0WerSTri:movable joint, pulse rate cf each transportation„.„.. and cables appearing as masnetisedsi;.2Synthesizingmachine and network. T T“*"‘“‘ “ T laser beams. the cable stayed
bridge into one they move rapidly Ending one passage for bridge dematerializes into the
to allow land or water vehicles another to continue can be used Sounds Of the Sea washing lightest of forms. lt follows the

The whistie Of a train to tradition of simple form piercing

a whisper into the future. lt is the new
The baseuie bridge horlzon, the human quest for a

_ better tomorrow.walts to bear its load
Flexing its muscle

Allowing passage

Reversing strength [T,• 4¢&\ Doinghandstands·. / ,\V¤ · For the waves 2
I

Q .
[ /From ships „»//”

/ T.; /‘
l

‘* sf 2 ‘ i' ·‘ ln 8 rlver l ’ l2 1 ' T ._ + '· T lse 2 P Th ·
T W ll T, - L ,_____— __ » · ·· 2- q ·_ e____ , 2 Q. A _ Q at IS never the same / „ TT \.2„2 —— . J •—.__ _ -4 — _! T lT„_„g„.--·2 ‘ Only, the meek , / ,‘

T T__,’
;_, — — Q Float by unobstructed ,*T

i' TT__.’ S. __ T 2l l_-—· _,_ .5 ii;;#=al Coid it2 ee ee sa y alr, wlnd 8 water L A «~_- \_
ee;l L ä ,··;§’~. Q Ü-; _ ,’ " Z „>=T’ /~/__ T To relleve the bridge es /T ·$”···.—.xr"T·

From the heavyburden9
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FOUNDATIONS

ln the built environment the Man searched for firm support the wall. ghls, howfevei-·, city wa||_ l=inally’ build .. is PO$$e$$e es a Qi t
° the wall of dimensionbridge reaches out and pushes of his bridges. When crossing over nature by such places as storie_ with the bondhave been described Stones as iono as pos-technology forward for a society to water the earth was nOt always firm abOve•

h l sible, so that particularlyThen, Oh t a weter 5 the stones in the middlef0llOw. lt represents not only a enough to withstand the weight of edge and at the sides of may be held together bythe pletfnrm. let marginal ine joints. Then, fill tnaneed, but the daring and the the bridge. The answer was to wtalls be consctructennlf inside of the wallwithaOl-lt Ohe an nne a broken stone or masonr .expense a society is willing to risk either build somewhere else or dig feet thicli ande bhought up ‘ It will thus be possibleyto a leve Wit t e Sur- for even a tower to beto allow passage. In any given deeper until solid ground was face above mentioned; built upon it."next, let the sloping part iltime period the bridge is part of a found. be filled in with sand and
Ievelled off with thenetwork that keeps the Vitai The Romans first developed marginal wall and the The arched bridge, which_ surface of the platform. _resources of a society flowinge the cofferdam for the construction ‘l‘hen_ upon this level thrusts outward at the plers, needs· surface construct a blockPalladio, the 16th century architect, of fddndatidns end Piai‘$ beneeth But in places where a very strong foundation.
this wder is not found,stated; the water's surface. lt accomplished the fsiiowing method must Vitruvius' description did not
be em lo ed. A coffer-The convenience of the task of creating a void in a dem wii?thydoub|e sides, protect the foundation from scour.bridges was first thought _ _ _ _ _ composed of charredupon because many riyers liquid which suffused anything with stakes fastened together Scour occurs when the rive_rare not fordable by _ _ _ with ties, should be _reason of their largenessl which It came in contact. The Constructed in the ·_ current undermlnes the foundation.depth, and rapidity; upon _ appointed place, and clay — _ _ _which account it may wen cofferdam opened enough space ln in Wicker baskets made of The hablt of deslgnlng thebe said that bridges are a . swenn rushes sh¤¤l¤l be , ,brincibai part of the way: the water to dredge soft materials, packed in among the pler in a V shape, known as aand are nothing else but _ _ _ props. After this hasa street or Way continued drive piles, set a foundation and _ been Well packed doWn cutwater, on only the upstream sideover water. Bridges _ _ and filled in as closely as _therefore ought to have bt-ilid a Pier- possible, get up yotir Il"ICl’“€aS€d SCOUI" ClOWI"lStf‘€3m.the seIf—same qualifica— . . . Wat€l"‘$Cl°OWS„wheels,tionsthat are judged Vltruvlus describes the method and drums, and let the itaoman. bridges faned becauserequisite in all fabries; space now bounded by _ . · ° “ _ _which are that they Shan the Romans used: the enclosure be emptied ‘ the piles were not drlven deepbe convenient, beautiful H _ and dried. Then, dig?and durable.i0· -l-nan· ln the Placa out the bottom within __the enough and were susceptable toPl°aVl°l‘$lY clclcl°lTllnad· a enclosure. lf it provés' „.»..__COff€l‘dal”¤„ with its sides to be of earth, it must be 5. scour. Wooden piles decayed whenTe make bridges mare iägäfernetl ni eeken stekes _ alaaraa out and ariaatill.Wltn llc$_ between th¢lh· ls you come to solid bottom the water level dropped, and Wéfäteconvenient, beautiful and durable, —... 5 ·;..§Äi.tc be dl°lVan dewn lnlc and for a space wider: .2t. 6;-6 Qfithe water and flrmly than the wall which is to exposed to air. Thiseventuallyieigsatiadvanceswere made by building Ü,_P*'°PPad thafaä then, the ;2ii _ built upon it and theni _ sf. ':°:;P‘^'°'° .$“'*fa¢ai„..i“$ld¢· §§i·?;]·¢» tgl, ui. ·..

VV i°pi’l°°l ‘=.. .stronger foundations, improving ghdst be
cihsifalsewnrk, using new end strenger ii ’ ??l.2—— "ßiV'i9VVQ'·n“°“‘ib°°!i?€l§L.‘iÜV ‘ ii%=2iBii§§§Vi Q‘°‘°‘“'’'iQ'’’’

end
Th.materialsand ine manipulatian of f*”°"§äih ihattaifi.ätäfiäÖ.; Ä FQ5ferm.V

which
. ·—‘V

.. Z. 6 VW n %— ät·' i .— i. ‘- -. ·. ”·... 6IO



weakened the bridges continuity. igater. hOrSes, it included a Chain pumps, pigtgn pumps,
The Roman Contribution to the In i685, an architect named releasing clutch, a 1700 lb. hammer and water wheel pumps replaceds ·:. . _ Q i . . _ _construction of bridge foundation; §ROmaln, who was a teaching brother and a raising height of 20 feet. archalc methods of water removal

through the use of the cofferdam äfrom Holland, praposed the first Heretofore, the pile driver hammer such as bailing, scooping, water
and the driving of piles for the äisson for the cdnstruction of piers was Iifted by humans with a troughs, and the archimedian
foundation of piers is today the ’ or Pont Royal ini Parisili Greatfiw maximum weight of 800 lbs. and a screw.
basis for construction. iilQ{t§§;tQe—fryla_nV_ height of 10 feet.

‘· ·· ZV? _ y- VJ 'Q _V
V The Dark Ages V

V i
l a

During the Dark Ages
out'foundationsfor piers were built piles-.
ijina very primitive way, ilmprovemeng n remova ii

Stones were placed in a basket and isplacement of 7 r to exvateIowered

into the water to form a g __nd and soll hel to es ‘ llsh ‘
.eiV_ L

_foundation.Piers were then built rfronger foundation . j _ . \__
„_ __ _ 4upon this pile of stone. This Labelye, a SWV S e ineer, ' 'fle

V ini,methodresisted so much water flow _VYVented the flrst,¢};_eus le calsson.· ‘*‘ ‘
VF ,*1, v ·' «·__

Q _ Q a? ,¢ 7that ln some cases the upstream eä structed on sholje It was · .„ 61 _ _·:>- . V äävgi; __:;, —· ·-—-·
f 7

V/Al? pe? ejfflii T7 ',«· „; "··waterlevel was higher than the Iöated Out to th ndatiOn site, V — ~”“ l"°‘Ö.T2..- T"}-.
* —a —·}·!i‘""'¢l·= j‘ ,

‘ ’
V an

’ fl- ' l l"'
"

‘ '[f {Ü: I :•
IQ'tja Y »” ‘

'* · ·~ { - -\-[ |- ·
‘ ‘ T- UT; A

downstream side. fjlich had alreadyween dredged. ‘ ·"*‘ ‘
VV

Ö°_‘ ‘_“t" ‘\
-

Pointing the piers on both ballast w;:§V__ced to form a·‘lk Vupstream and downstream side mat bfo träjisson was
reduced scour, improving the =*sunk.i„The aa séräwii _ unk and
Roman tendency to point only the ' •„~;• . ggjqjf spn {,,0 the

3·~upstreamside. ·, founä ionÜ§äV_Ö“V,;.¥ piad •
s _ V

Between the Renaissance and jt Wh_V e eViQht as
__

li ‘·
"°';r(d{.

;

·the Modern period major improve- jreacth up,

ments took place in excavation disiqutari djrarii ~ ext
I

methods. pier foundation.
Ti

Ä „ w,g·;';__.• _V- _ V „_,._ _ _ _ _
‘~

*' V e VI
In lS38, the first diving bell, lmp|:¢äem€¤tS in the-·pi$' 3 e

‘
,.„____ All, ._”V i

,,or
a large mvertea keule, was driving machine were achieved. „' ' Q, " "“°""·-··¤···"' " i '““'„·‘ ' a .

“ ·—

__,used.This was the first time air · through work of James Val0ve' and _· _i_§_,'_ ” „_ i’ “‘ *‘·—

,pressurewas used to displace V Charles Labelye. Powered by i ii '

Il



FALSEWORK

During the Modern period compressed air on the workers in The Romans were the first to
egreat advances in the construction the Ceisseh· lf deeembressien takes use removable and reusabie wooden

L: ...·*»·?·—./' *· ‘of foundations took place. The place *99 quickly. the human bedy'S frammg and Seeffeidine te ¢9“S*r¤¢* in 2. . k·i•.¢«ti·¤•'¢’ lit -single most important invention in hitregeh sdPPiY ih the blood comes stehe brldges~ Using e temPererY ”’_\ E1,-;;E?}t;[,..,_'ig‘ jee es.the eohgtructieh of Underwater out of solution, blocking structure to build a more permanent
Ä Al,(L<.' e /foundations was the pneumatic circulation. Known as the bends, one minimized the amount ofmaterialcaisson.

This mechanical mole or caisson disease, many W0ri<erS needed ier the final Preduet· piers Tb iL L . . . 'displaced water, enabling workers were kliied er CrlPPied· Flfteen were built thuckly, almost acting as
·to excavate on the river bed. The meh died ef this disease dt-lrihg abutments. Timber piles were

T
/

pneumatic caisson consists of a Cehstrtletieh of the feblhdatien for driven between the piers and a web
giant box, opened on the bottom. the Eeds bridge in St. Louis. of wooden falsework was used to
layFilledwith compressed air, with imPreVemehts ih the de¢emPresSi0h wedge—shaped stone "voussoirs" in_

Ienough pressure to keep water from methed eiimihated this Prebiem· place. \
entering, men were able to work Adi/ehees teek place ih false
inside it on the river's bottom. As work with the understanding ef the
they excavated, masonry was placed truss. ln the modern periodon top of the Cafsson to Sink Ma|liart°s and Freysinett's falsework
down further. The foundahon [S WBS BS elegant BS th€lT

SAND PUMPS
äL/tätig';an im/erted tower Underwater to Cantllever suspenslon and cable’iiii’ . . . — V; TQYÄLÖprovide strength for the structure steYed bridges eilminetemeetaboVe_

' tt \ i "ii __ falsework. The temporary is
The first pneumatic caisson _, .· _j° permanent·° . T 4Twasinvented by William Cubitt and " ai ·

e „e *6.*John Wright. It was first used in __ —_ ·· {Le ,. t__
ä

i i T " „ A "t— T ST;L L L .L¤ 1% ¤L„the Medway river for a bridge in Ä
‘

eällféägfi
§ TL? T /;._ ' ‘Rochester, England in 1851. lt was I‘ ‘ gt _ t j Lj_¥,[LjÄ.3 *‘[*i"‘ :.•.?'·—"‘*’ I'i Ti Tväägi i TTSlater perfected by James Eads and ‘ j {3*; JT!- in. . · ”• i i·;Ö;„

2%%.
‘John Roebllng. A caisson for James _L--·{ L ;j-;‘„.=e__· _,_r:i- Ät ‘iÄ/*L_l··.l.Eads'

bridge in St. Louis reached a ._ _· p ,l "‘ #1% ils I lg fi.?etäg1~ A ee >« ‘_‘;‘·° I•„L.‘·— L« l ‘=·'*:'—‘ldepth of 136 feet. Tl ;Ä,;j;§·; ·*—··1}.* r ii. ° °"* ' R 2*:- —=··‘·‘•* “ ‘“"""=There were problems, raeefj:1;·ir: L ‘* — ‘
< —"however,with the effect of ; Ä it L ’*‘**""

I2



The manipulation of material Silicy, "a bridge was built with
3I’Id f0l"m €r18bi€S maü to OVGTCOITIG piers 12 feet apart and gtgne

the barriers of nature. Each form fagtened together by iroh bars
Come$ from an archetype arlo ahchored in holes fillecl with
advances with new materials and lead. " 12
connections that is 8 metapher Of Often the beam was stiffened

stren th in ti’l€ middié
RiV€t€d TTTT TT T

I
TE

T TT .3 $2T
.. Y W tIiÜ’//*'¥l.· T' ' V ~' ' TH ·ä:"e‘* — " . ' . .- TT . TY1 I. ‘%~I'=~E( 1 .. T. .„I. WT 1- Ü to1 ether some irders a earedT7-/T/ T

T,-.1E-Z;<§·Q, L1: TT ="._;;.Ä€‘-§:. ifa?. . T 1 I T—‘‘’·Tai;$5.eq *. T ITIBSSIVE. Ti"l€ f°Oii€d steel béöm — W· ;. . I _ A _ A 4- J, •
ä··T. „*I T T

·¥ I TT TT T Ta
Gi imiliatéd S0m€ of ti'1€ VTIGSSÜVQ [ÄTYI.-*"'•

- . [1 ‘ •. · „ [ . „· M T
- T 9.;1 T *’I··‘ ’ .. .\¤ ”/f I, - ; quality and the box beamrelievedTT· Ä · I T · . - — r ’ « . I._ torslon I.—‘

·
‘ T ·

r’*?—‘ Q2 ·'T,?·.-2% ‘ TTa‘~‘~_The
beam brldge can appearT

—.TWBEAMBRIDG ES thin and elegant when expressed
inreinforcedccncrete or steel.

The mos t primitive beam was a

log or stone slab placed across a
' Ä — T1 . „ TT ‘[ ‘ TT I , [ . Fh TT 1 Istream. An example of this is the T _?/”°TTTTT_ T T 1sT ~; T ; U .

TT ‘•
g' T Th äf Tä ETancient clapper bridges of England. W I·. ; .2 , ., x$§;.°il 7. j ·· _ __W _x,_ ,} 0; __ g. .;[T [ _ g Q . _ ._ .I «_ ß J; ~ Ö, l 2I, .. __ W _. — I _. _. av., 5___.g
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Man did not develop elaboratepiers.or

connections until hesettled.As
early as 200 B. C. , A jj#jIr..

., . .2 •~—
T7accordingto Anijot Diodorous of · ama- -„ ze.I3



ARCHED BRIDGES
THE DARK AGES THE RENAISSANCE

The development of the arch During the Dark Ages the form Before this time the ordinarily thicker than
· the fourth. They must

was as important for bridge of the arch and cut waters changed achievements of the Roman Empire be made with large
stones, which are to be

construction as the containment of subtly. The remaining Roman in bridge construction remained jolned together with
cramps, and with iron or

fire for heating and the invention bridges were structurally superior superior to any other development. metal nails, that by
such concatenations they

of the wheel for transportation. By and lighter. Form would provide During the Renaissance improve- may come to be all of one
piece. the fronts of the

using compression, smaller the way to continue improvement in ments occurred. pilaster's are commonly
made angular, that is,

components were connected together arched bridges. Arches still remained the that they have in their
extremity a rectangle

to form an arch. Gravity was used The Romans used the semi- dominant form for constructing (i.e. a pointed end of 90°
anglel; and some are also

as a friend instead of an obstacle. circular arch only. The bridges. The idea of attenuation made isometimes
semicircular, that they

e_ _, _ _ee__¢ __r_ __/___ semi-circular arch was also used and simplicity began to take place. may cut the water, and
Ü I — ~- — · · — —— · ·- T that those things which

Q Ü ”_ ' “; Qeee Ie- Ä-, .” I '_ during tna Medieval P€ri¤d and Arched bridges became more are carried down by the
..„._ /· impetuoisty of the river,
„ . \·_·_- —— ogival or pointed and segmental elliptical, flat and slender. may, by striking against
. - fr. _ IT _ \ Q ‘ them, be thrown off from— iß s ace" arches were introduced. Palladio, writing on arched the pilasters, and pass— - „_ ‘ ° through the middle of the._ ~ /4

‘e· tt-- Each ot these arches has bridges, also had a profound arch.—: . IZ / ' i: its advantages and dis- _ _ _ The erchee edght te
er advahtagess The semi_ lnfluence on bridge construction. bedrnadteh filrrrl anct Strdng,

-. l c’ Z circular arch is relativel ab ‘^" erde S ehes-iä e_ r /„-· /. t_ la stable aaa easy to bella? The place...for building which must he well leihecl
ll- _ ,„· Q e se but ih floodtime the brldgeg Qught (Q. IOCJGUWGF. f·Ti”IOSG BFCHGS
Tnie allowed greater dietaoeee higher the weter level. he·:·‘^’he'°e the *"’e'“ has are Very . '."“ that am

the less the space avail- a direct course, and lts l't;lödG semltclrciäar,
o t _ · able for navi ation. The bed eddei- behbetdeh ehd eeeeee t ev eer UponQ ween Spams Bridges Were ho Segmental argh exerts more shallowt The pllasters the pllasters, sand do not
lohcser rectricted ih Size by the pressure against the piers, (i.e. plers)...ought to be shocltt (thrälstefoneh

but wheh oroperly balahced gl number evemthast well anot er.! hlt l|d...af ed
_ . lt allo th f Il GCBUSG WG SGG El SGITIICIFC G 5 OU O GFIlength Of a mdterleh ^lthe¤eh the piers

elhd
isvleijeg liitii; nature has produced all by reason of the too

. _ blockih ot the treewa _ those things of this great height, making theEgyphans and Creeks had know
Howeveä, the chief adxyantages hUmbe'”· which belhg here eeceht Of the bridge

iedge ot the arch, it Was het Ueea ot the segmehtal arch Were than one, are to support dlfflcult, the dlmlnlshed
ditticult to realize ih the any weight, as the legs must be made use of, by

exclusively ghtil the Remah Empire. Middle Ages, for ih ah age ofimen, andtall iother making arcthes, that have
Which could hot cal Ulate animals can lustlfy; as but the third part of

During construction the two thrusts ahd straihse large also because this same their, diamteter in height
piers Were almost iheoitalale_ compartment IS more (Designs ln thetbook

half arches are srelievgd by the —l-he ooihted or ogival arch agreeable to be looked at, show that a ratio of
I · t bie, e e t-h and renders the work height to span of
lnsertion of the keystone The tes;/eig?./eésiiire oh ihielphers more fifftljtt-E)GC3•USG thethe one-thttrd is meant); and,

d - fl dt- th · course 0 e VIVGV ln I ln suc case, ie
k@YSt0ne, the uppermogt cloging eeiss Iguesieohliä deiiiieaghg middle, (in which place lt foundations in the banks

the area ot- the treetyay as is naturally more rapid, must be made very
wedge of the arch, provides Unity the Waters rise; bot the as being farther from the strong. ta

I t t use ot poihted arches banks) IS free, and doth
and equal dlstrlbutlon of force calls tor a greater humber not damage the pllasters

of piers in the river than bv ebhtibuehy Shakihg
between the two half arches. Or·ce dgeg the Semi-Circular Ol- them--- _

t l hs The pllasters ought T
the keystone is placed, all false-

Segmen a am I3 nOt te be thihher theh T
the sixth part of the

work can be removed. _ breadth of the arch; nor
I4



l8th CENTURY THE MODERN PERIODDurlng the trensltlenal perlod Wlth the lndustrlelrevolutionet
the l8th centtt rY · the French mah·made materlale Were Used ta tiääeii".:·@ä%:?2§?iE§ '
.englneer Perr°net· masonrY brldgcs btll ld arches · El ffel btll lt ereecent HÄt.........,i...„.. ‘ r .,. ,.{,{;äéäää2;2ä2ä2;2;2;2{2,;71..cameto a grande finale. He shaped bridges made of
ironguvueC¤nOlhlZedOn the Uee et rnaterlals members E‘°andbrought a lightness to his Eiffel specialized in the , ° '°i‘i‘ä;éséäézxéébrldges · He theer lzed that eat?h trUSS€d arch form . To permlt ?S5.. . . . .‘i*ii=*is··:if»··‘···‘äää.ä§äéé@;=;é;6;2;2;;;·archeetlltl car rY the h°r'Z°ntal tlexlbl l 'tY ln the event et exPaheleh ‘=.rllforcesnext to lt, transportlng the or contraction , or movement ofthe-· --loadinto the abutments. The size foundation , he used hinges ateach.

. ..ofthe Plers Were reduced te hal t end of the arch . H inges facilutated 5-:‘ZÄ"??£€;the
previous size. since ¤¤ly design by making the arch statically

vertical f0rceS had to be accounted determinate and eliminating problems
for. Thinning and eliminating the due tQ temperature Changg_
number of piers reduced resistance Slender and Simple _ · , 1,_

· , ,1, . t er , _ . 5to water flow. The thin piers and The idea of a sleek bridge _· 3,},2
trflattenedarches gave the started with Palladio. Economy of 1

‘ ,;”,— ~· 5; -1.,1%- ‘~4i5446
‘appearanceof continuous structure. materials would lead to monetary ‘\

4 ‘ . 6 _ ,_.• _.i „j* * ee-;} ri
A :*1 .- ; ·;„ rt A '

'. I ,**.1* JT ‘savings. r s rr g r~·—·· . 5 ‘ ,. ,1 _,,;-
·~•·loadsinto abutments and thinning ·· l

Ä' I
'

e M ”*
· — = ‘—¢ •.. . . . . ~ . ·“

er-• . '{piers, achieved this ideal in stone. " L, _
Maillart must be given the most { _' 4'.2= r- __,·§Ü*<"* ‘

) I ‘ i v
.'er ‘ « { ., ,, .- · “ ·2 8 14 A' D ' credit for achieving this ideal in zi ät • ·’ 5 · {,*;,2 ‘* , ,«~·2 Ä 4*; jtitf

_ . , •· ‘~ 1;- ——t, e ' . ‘
· „ F J‘~ .

"'63_6•1607 Maillart, like Eiffel, also used ,1; ‘ · ‘{j ~··. ‘
1 {ft ’ »= {N -|

· { ·
‘ *4 * ·° ' , · D (lithinges but used reunforced concrete _,_—„—·•··~.; _ , ," , 5T7-]°1687 _ _ _ , d; -<· *5 _ ·to build his arched bridges. His •~•¤; nä , -· ' ' J ‘ — - _ nÖ’ el t l •brldges are the highlight of what v.*2

. ·,,.l02° 1791 an arch can be. •·J—g£3_ _ _ °„·· *· * - '·* s t 1•· _ —•_)
F}_ ' ’ ""* I5
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TRUSSED BRIDGES

The truss, like the arch uses construction as far back as Greek These cramps, because some 200 years later.they are in the upperconnections to let a bridge span a civilization, it was Palladio who first part along the said ·
upright and plain The truss like the arch hasgreater distance, that could not be proposed various trusses for bridge colonelli, are perforated
in several places. And in been used in a great variety ofachieved by an individual member. design. the under part, near the
said thick beams, by one formations.Combining members in a triangular The invention of this hole only, sufficiently ebridge is in my opinion, large, they weredrivenformthe truss provides the truss very worthy of attention, into the colonello, andas it may serve upon all fastened afterwards

I
_ C iprovided additional strength that a occasions, in which the underneath with iron i 4.qeq-gg, isaid difficulties shall bolts, made for that,singlemember could not. occur; and because that purpose; they therefore”bridgesthus made, are made the whole work to ' €

strong, beautiful, and be in a manner united. ; icommodious: strong, The beams that form the äa ° t °' Ebecause all their parts breadth, and those of the i
V mutually support each sides being as it were, of iV ““‘ *"‘ *‘— *'— V other; beautiful, because Ohe p'eee With the\ the texture dt the timbers Eeieheiiet eifieeerttithe ,5is very agreeable and eame a Orm

_ecommodious,being even breadth Or the hmdgeiiA
the remaining part of the eueeerteti hY the arms ' _Street_ The river where that go from one colonelloumroiw LOAO this bridge Wes erderedi to the others, whereby all iis one hundred foot wide; werte) ertei S'·‘FäEOrted d ' t „the breadth is divided e_°"e Y e ° er: eh r .- . .. ._-._ . ;into six equal parts; and ththr 'iatturetiesSuehtitthatatthe ehd er each part e grea er V e
weig(exceptingat the banks, t*P°" the bridge, eemuchTemporaryStructure which are strengthened the

tiere
the; _h'htt " _ _ _ 5with pilasters of stone) Oge er' ee hereeee l

".thatform the bed, and Sat arms· ah t 'The Roman use of the parapet breadth of the bridge; the ether beams that _rOrm _ ° _t ______g__t _„ , _ °upon which, a little space the textttre Or the hr'O9e· ' Ato differentiate the bridge from the hethg tett et their ehd$· are but One foot bmed’
·

I
were placed other beams aha hut three qttartere V_ „ _ · ' V‘roadand to protect traveler; from ieh9thWeYS„ which rerm th'ek' But these

beamsfallingwas taken one step further dh‘eCtiY ¤POh the first, bndgee met te' thoee ° “ P t t O ‘*° the colonelli on each side that ere Ia'O tOhg ‘^’eY$· ‘ ‘by palladio. Through the dee of were dieeeeed lee we ceii are a great eea'
those beams vulgarly, emeiier-15 _the truss, he was the first to that ih 5UCh W0'°k$ are · -

t
b eieeed direetiy Uprightii Palladlo, however, was naivea stract the parapet into part of heee ceieheiii are hetihci · - .with the heeme twhiehl ee to the fact that trussesellminatedtht ‘dfeS '°t“*tt"a' Suppert et the Qjäajeit ereheegrehgei bendlilg forces onindividualbridge.His trusses minimized with irehs which we call t i i e e the -

—f
eremesl beseihe threeeh s ruc ura mem ers an d VVfl k. h l , f h , E ;_____,_a sewor Made of wood, the gureyesehgeideheereetadast Of ;tre5;es lncreased toward thebridges looked like the falsewgrk the said beams, in that Center, Although very few truSSeo

i_ part which advancesfor stone arche;. Although the beyond the beams that bridges were eonstructed at thisform the sides.truss was ih Use ih rohr t|me’ they would heeeme prevalent Pail;1dio°s "Dr;1ughts" ot \\'oc·dcn Trusscs I7



ln America the development of 6.f'~€
railroads and canal systems led toa/'\

J vi .wide variety of iron trussed . „ AU
'... . .*‘:- ‘ * '·‘· '. 3·°'·‘°—’°'°°'?‘ ·~•·¤• ¤ ’ ‘

bridges. The Whipple, Fink, J .‘ ä T ,
I 6* A J ’v :_'*·*•~—v$_.. . _ j

’ U U .’./

~*
A. 4 .

A-
.

Bollman, Town, Pratt, and Warren
llllpäg ·I

Ä ———Ä_ /.
'l‘rf•§~a 6... Ä-A I I I _

I Ii . . .: — I _: ·. . I 1.; gw_
-

_
Y 1 1 e I

_ ‘
Y „'_ 1L T .Truss are an example of this T ‘ ‘5‘ _ _ ‘ 7i*§~*—* · ‘" - * -*- °"m

'
— · §*.'*•" _• g . _ ,.~__ _ _ _ OO1 nc

··*··*s.%~_p . 1 L 6.variety. Squire Whipple originally · — 'gi _. ...-.
6. . T — 1A'•. •

II
_f_ _ P•~· ,. vv ._ _- —I~I I

—.-
» ··~

"_I, I 1. .,~_ .5 1 \ I
bUIlt bf‘!Ög€S TAOF UWE EFIE Canal.-6

Y ·‘
T *--*- N; ' .‘-Hewas the first to use scientific * ;1 Y ;-_-; X. ._ · ; 3 ‘ Ugjéw ;_ ._ ·=yg%,_-1%-f.;-~.··*a•3§· · . :-1,,..;;..,..-- 1,}}=·“€ #1 < ‘

- E * — .· ‘ - *< — 7T *=~·—}-*"’—·’- -S;-——
-<·'*·~analytica!calculations to determine . .?.· =· „ ——; _- _ .. II 6 _. 6 - _ ._. A -

‘ -..·TX;;;_—=- -_.;—;.· ·‘I‘ 6.--.**6.*-·„~. Ä; _- <. ·I ' ÄIITIT _Ä
-»thesize of members needed in an
iron trussed arch bridge. Whipple

published A Work on Bride

Buildin in 1847, showing methods_ _ _ ör # ‘ ·· "¥. ~T J ‘¤of bf‘ldQ€ d€S!Qn!ng through ’“ Ä; ,=__’X
, .. I\ ‘_!,A Q ·;= —-—· - Y „ ,-·· —‘*

Ofcalculation.Until new materials g,,-. T _\ gy III '=é , . - /7 I_ ‘ __.
jil A UA ‘l ^~— 1 . ,emerged, empiricism began to give *_ ··· ·*·*..c· L} _ { ,- - =._-,.,._„-,_**··..·6‘

" *·_ ‘ , ~··1 ‘·way to scientific method. *• ‘*
;::! Y ·-·*' T- *T Q? ‘.„.

-‘Ä . Q 1 T * U’“’?· -6**EE *§é—"J**??~:-·- .American bridges were charac— ./ ...„§;' ·‘*tÄy A ,1 _ I-
.’ l 6¢.," Ä· A

‘· .: —; -I I Y ·— -— Iteristically through or deck —- -· O -*-Y .._ . 1 *4-* €;•-•¤.•
· -3 - Qt ' 1.Q ' « -, Ü " °‘Y • .. .~ www--~»·» ',„„„- ~ „ - "~~’ ., Itrusses The h d h '~ * '*‘ UI " ¤**#¤/— Ä T AA °§** \‘ A ". y a K E L, _‘ 3 N-4_.? F_ 1,, $2% „ · ~··** I, . Q _·of a cobweb flung across a river or I. 1 · 6-} . \ ° s. _Tg:.- -_ Ä; 1 Q. T ·.- Yg _ A

» ' ‘ \° ’ •_ •:a II Ä { I •- . v" '* ' •
btZ 6- ·- 6- 1 T6: .· ..Valléy. Some Spannéd gf°€at ä} , - „ Y; T- ,4 Q ..

-* S wi ga TT -, "‘ ”’
~distances. lt would not be long ; . _ _, ,,1} *_ 4; ·- ,g I; I:._'-·:— . 1 . 1a? ‘. ~·.*: vis ‘ -. · x 4 “ *1 “ #4* ‘.i‘**·*,;-5•I I .‘ _• 6 Y. _ L *7'f'1"—b€fO!'€ these gOSSalT1€!'S W€!’°€ turned II jß ., I,ngV’Ö.§l*!J'? -* ä‘.T¢ 1*-7*-*5 L E * "* ” *-*1* ;T 1; — llvertlcallyto form sky scrapers. *1; °‘

Y, _ Q. ;~ '“ ‘*
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COVERED BRIDGES

Wooden covered bridges were _
the first through trusses. The
upper room members are usually

part of the structural integrity ·
• • „ • • • lbringing rigidity to the side trusses II XIXXX___„___=:!,_______ __ »g___>__ __ „Eiäaa aaaaiuühi 1 1 X-1 I I~·andfloor.Often

wooden covered bridges · ;4
were made of laminated arches,
Gautier was the first to propose a

laminated arch to cross the Seine in _
Paris in 1714.

Lamination works by the

Iayering of pieces of wood which
are held together by clamps or
bolts to make a structural member
larger in cross section.

Although not covered it was
X I vl I'/ I ‘ X V'

Xtheforerunner of the most famous »„ 1
‘

·
’ Y Z \

.
. . . . , “ T ~ -1: ‘Y“

.
I 1;‘~ [ Ä

a
lbridge of this time, which crosseo I,·___II ~\ . ,' I I ,§QII Q «J \— 1 Z· g.· 1. Z °‘ "' x ."—theRhine at Schoffhausen and was 1 ._If'»<! ”

xx. X FI ‘X
‘,designedby Ulrich Grubenman. ‘

· _ ‘
1 RQ 1_ ' ‘,· Z ,_ ,,·.i ;"‘l*·l<‘1.Z.·lI:

Consisting of laminated arches, it g ifw _ 1 3 Al · —5_‘~_X*_g; —,£·"év;§?°·«#,XX —I ‘ n_
X XIIIZIX xt! I ,, , I _ ggfigg 1 Z#Z . . ,111}; . Z. ‘—*«„_XB i-Il gwas clamped by iron connections , · ;„ ~_X X1.,: X

[ „ ‘*„· 1 ’ I - X ' „ ,.“TXX'2f",& 'Zand was covered. -„ vuilz-« 3 Q X _ „ 1”j——=~;—·—·—··· _ &;;·I-· «LL‘-
-

•. - ‘
. ‘_ V. 1- i .Lg? Q § = Z 2;/, · I „ Qg ‘
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CANTILEVER BRIDGES

The cantilever method of
construction WBS used BS Early BS 7
1670 by the Chinese. lt was James
Eads who improved the method and

Luse of materials. James Fowler and 3 . · L?}. _. _ ,- ·‘} -L wg [ « -1 * r- „·- *1* 2L. _ M ,. -1 .. J-g} -TI:-'ÄI IM- I. I, B, «~/ -/ ./
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SUSPENSION BRIDGES ‘

John Roebling and Otmar time. Bobbing from tower to tower
Ammann refined the heavy iron the main cables slowly materialized. _
suspension bridges of Telford. The helixed r°Pe$ were hung frem .I Suspension bridges were originally the math CableS tb SUPPOVTI the
made of rope, A5 early 35 55 A_D_ superstructure. Roebling used I
the Chinese used iron chain sus- steel cables für the Br¤¤k|Yh
pension bridges. The first modern Bridge.
SUSQCIISÜOH bridge was made by The Susbeheibh bridge
James Finley in Pennsylvania iii eiimexed with Otmar Ammahhi his ·
‘|8(_l1_ design of the stcel towers of the

The bridge eerigigted er eye George Washington bridge expressed ·
bars connected in a series to form the Struettire fercee ahd added
an ihyerted arch Suspended from lightness and flexibility making the

' two towers. Suspended from the E‘r°°k|Yh Bridge seem mtieh
eye bars were solid wrought iron heavier.
bars to support the superstructure. The suspension bridge only

Telford built many of these appears to defy gravity. The
bridges in England, but it was John movable bridge actually does defy
Roebling who changed the character gravity through the use of machines.
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MOVABLE BRIDGES

Movable brid es have man , _ _ ;··~··~· ·:‘ ·„« --{ | ·
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Swin
Swing bridges usually rest on_A

_ Tx TQ
- a turntable.° They rotate in a*1v'
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Elevated
The most lTIOd€|"n of movable AAAAA. AA A_AAAAA A. A A ..

bridges are vertical lift bridges. AÄ 1Ä J A ° Ä 1
Two towers on either end lift the Ä. 1 ’Ä 1. rÄAA
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superstructure and elevate it in the · 11 A Ä V_ 1 .A Ä Ä -1 A ° ,. »· ' 1
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Cable stayed brudges are the V V ·— · _ 4 ‘offsprmg of the suspensaon bridge. V . · » 4 · — V- V. ‘·
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CONCLUSION

Each civilization has construction of underwater AS the hrldge PlereeS through
contributed to bridge building. foundation was the pneumatlc Soaee lt ComPlemehtS the horlzon.
The Roman contributions were; the caisson. The final contribution is Cross the bridge we ere like
development of the arch, the the cable stayed bridge. Heldegger°S Stream held up te the T

selection of materials, falsework, The evolution of bridge $kY· Paselhg through Ft for a °
•

'cofferdams,the pile driving construction makes us wonder what memeht under its valuted gateway „.«¢ ,*?ä.?,ä;—;__ _ _ and then set free once more.Amachinesand the mventldn df new material and consequent forms ·.. . . V VT —: v"i__ bridge IS like encountermg a Vconcrete. will appear. Who will meet the dare 6 , .«_ stranger. The person's face iE,.._6Duringthe Dark Ages new and what philosophy wlll guide ·#
Vrevealshis origin, his wrunkles a V »·· V..formsof arches appeared and them? «_.' — z:_
mysteruous story. The cracks,_cutwaterswere placed on both sides ’‘‘ ‘ T, T.f th _ curves and form of the bridge are T _ ‘° { ·~——-„.„,..L.0 e piers.

.V _‘_ statements of a time, a place, atFromthe Renaissance emerged
{Tfeeling. .· . TETt."‘the trussed bridge and the diving { Tb H _ The bridge is a metaphor of‘ecalssons.

· ‘ ‘ ,.3;·
life. The passage across a brid e 2{lnthe 18th century man—made g L . r 1; .· - , ’ — { -*{§ =;·<é__ has a beginning and an ending. VV.„.;‘__.TQmaterials caused natural materials to

·
,.;,;T?Crossing reminds us ofourbecomeobsolete. lron was the

VV.· » . · L,ephemeral stay, the width of the VV—dominantmaterial used in the
* _4__ _ road, the limitations of travel andV'constructionof brudges in the latter V- VV.. . V · -2V*,, 66 _.V the vanushlng perspective, which 6 T»halfof the century. ln the { —_ ‘ "i T_ _ _ gives direction and focus. Humblyttbeginningthe modern suspenslon

T 2,:
we cross this support system of P Ü V Xbrldges were built of iron.

>·; ; ·The Modern period introduced SoeletY· The hrldge 'S a SYmbol ot · T V. fg 2
J [TT

t=steelas a new material. When used llte· a eelehratloh ot Pa$Sage· 6 · V ··
.by itself lt could be formed into T ‘ ’

wire to suspend bridges, it could
Tform beams and truss members. _ _V Ä _

When combined with concrete it _
V ·— “

_ —\'.Q V., ._
—-

‘ «gave the extra tensile strength _ TT M ‘ ‘
·neeededfor a larger span bridge.

T '
i i .The most important invention in the ‘
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