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EY MARTI M. HOWITI, RIAR, NCARB, LEED

TR i Big. No quéettion Undor
construction right here in Chardeston,
South Carcling, 5 the largeést cable
stanrend Bridge in Narth Aménca. With
a 3644 million dallar constraction
widget, this is the bgoest project the
Caraling

south Department  of

Transpodtation [(SL0D0T) has  ever
unidertaker IThe Arthur Exeenel I
Bridge replaces the twd aldér bridges
ovar the Cooper River that link
Charleston to the Mount Pleaiant
community o the north on U% 17
rownd was brogen in 2001 and Uhe
DOcgE 15 SChedused 1o Carmy trathc in
thve summer of 2005

The badge design orovides an
example of how archizocts and engi
eers Colaborale on piopects, pashing
2ach other to create, in this case with
the naw b l.'.|l.‘_::-_ a Timeass Qatmaay 1o
an histane AMeRIcan Ity
Uanald MacDonald, FRIA af San

Frarvcisco, Calitammid, callabosatéd with

Architect

Parsans  Brinkerholl Quacds il

Douglas of Mewe York and their progect
engineer, Mike Abrahams om the
design

Tk e Bridge 5 3 Design-Build

Fropect, the winning proposal led by

Palmesto Bridge Contractors (a part
nership established berawesn
libewater3anska USA InC. ang HEBG
Constructons Inc/Flatiron Structures
Lompanyl, Falmeito provided ©on
irruction services with degign services
h:,' Parsons Brinkerhott Quade and
Douglas. In part, the job was won
thraugh the collaboration of the engi
neers and the architect, MacDonald,
who produced renderings showcas-
g the deagn and Selling the dedign
burd tcam. A reguiremeni of the
I'.'-"::_rl Build proposal was The indlu
sion of an architect, theney, démon
strating thal the assthetics of this con
empira’y stnucCiurg mn an nsTonc
GO Where Ciil il

Features of the brdge include
Micwing some of the words Digoeast
shups to pass under the '-;_l.::_:l'..-..l:.-'
which floats 200 fest above the rmver
The towers are 575 feet tall andd each
leq of the towers has elevators for
atcess and matntznance. Eight lanes
o Car traffic, pedestnans and Dicyoles
are all accommodated and treared 10
Breathtaking wiews.,

According to MacDonald, “The
process of designing a bridge is o

process of making big decisions,” and
marsy of the blg declsions were made
before the actual design team was
SCDOT began the o

s Iy

sl esign
MOPGRING 4 nustber of
atemainde brnidege designs and pre
senting them to the public at public
input sessions. Charles Dwover, a civil
engineer and Project Manager for
SC0OT

JiiEn Al tlyi |'i:||"|5|r |"'|'.|||'|-"J

describes the altermatives
“Trow
numeraus Basic cable stay bridge
designs including an A-shape, H
shape and damond shape.” The pub

b selected the diamand shape, evok-



ing symbalism  of
cails on the harbor
and Charlesion’s his-
tory as a port city.
With the first big
design gesture
establishad, Project
Engineer Abraham's
rale was to quantita-
tively defing tower
parameters 1o the
What
would stand up to
the traffic, thiough
strong winds, hiurri-
canes and B0 seismic evenis?
Abrahams calculated the basic dimen-
siarng af the tower, MacDanald pro-
poscd  the aecsthetic refinements,
estabilishing the collaborative pushing
ralationship of the design team.
MacDonald's first design push
came from the fact that through his
training as an architect, he under-
stands the visual implications of the
bricges proportions 10 peaple on the
ground and in ther cars. Additionally,
he considered the aesthetics of the
bridge from the sea, the air and at
night. Dimensions of the logs of the

architect.

Dot Cresdin SCDOT

The winduct commecror o the bridee commecning Chavleston o Mome Pleasant ro the norhy

diamonds set by the engineer were
refined into aesthetically pleasing pro-
portions and details. MaclDonald col-
laborated with and pushed the engi-
el by suggesting adding a taper to
the legs of each tower. Ideally,
MacDonald proposed tapering the
legs in both directions to achieve an
elagant design solution. The enginsar
pushed back at the architect for fur
ther refinement of the tower design,
noting that tapering the towers in two
directions would require difficult and,
thus, expensive concrete forming
technigques and  reinforcing  bar

Contextial Tower Stiedy

Witk
cost input from

design,

the contractor
and the realiza-
tion that the
doubla  taper
wolld be diffi-
cult and, there-
fore expensive,
MacDonald
refined the
design by taper-
ingg the towers in
one direction.

KMacdonald
further pushed the bridge's design
and sesthetics by finishing off the top
of the tower with a beveled shape.
This design dedision effectively termi
nates the top of the tower. The bavel
also established a maotif repeated
throughout the bridge design.

In another aesthetic suggestion,
MacDonald added reweals in the can-
crete to break up the scale of the tow-
ers, A% well as add a regional sesthetic
to the design. The reveals also recall
the modular construction of histosic
stone hulldings in Charleston such as
the WS Custams House, The calor of




the concrete material was deter-
mined by the architect, mimick-
ing the grey and white lime-
stone  prevalent in historic
Charlestom,

Another collaborative detail
of the bridge is the 128 cables
supparting the span, whose
number and strength was deter-
minad by the enginear, For pro-
tection from  corrosion, the
cables are covered in PV plpe,
deliberately

shape of the cable can be seen
better
emphasizes how the sun inter-
acts with the bridge during tha
covrse of the day, Finally white,
again, evokes the historic colors
of Charleston,

MacDonald is emphatic in
his design philosophy that
bridges represent the region,

in white and white

relating to the context of an
Established engineering 5 @

area,
practices and principles fiol-

lowed by enginears may work in ; §
any locale but the architect in ~

this case pushed the erwalops
and incorparated a regional aes-
thetic, making the bridge a thime-
less gateway (o Chareston.
Geometry and proportion are
what make the design timeless,
The detail makes the design
regional and brings it down 1o
humian scale,

MacDonald also pashed tha
lighting engineer. A feature of

colored  white. =
McDonald understands that, =
visually, white cables accentuate -
the shadows. Additionally, the :

el o ST

the lighting 5 that the anglke of
the light poles matches the

&2 /

The erue form of the femnond e emerges
from the conssristion frogss,

Massive mrstmes of se-bar desimed v the sorucoumal
engineer will be concenlad by vhe form of the concrere
enidsamed By e architece.

"art of the Lrewr

angle of the cables. The Rawene|
Bridge will be subthy lit to pro-
vide a mighttime gateway o
Charleston, It will not doménate
the skyling ar night,

Ideally, architects and engi-
reers push each other Bt are
flexible in their collabaration.
Breaking traditional building
architect roles,
Bridge architect is hired as a

the Ravemnel

consultant 1o the engineer,
Maclanald notes that on such
an enormous project, he is a
subcontractor for engineering
firms that are also anormaous,
with anywhere from 1000 to
2000 employees.

Regardiess of the contractual
relaticnship, or type of project,
the collaborative relationship
remains the same; architects
and engineers collaborate and
push each other te achiewve bet-
ter results in their designs. In
this case. the architects and
engineers collaborated 1o ereate
a timeless gateway to the his
woric city of Charleston. I is a
CONEMPOrany engireering mar
vel that has achieved success
relating to the human scale and
cantiot of 4 RSO ety

Mot Atechell Howiiz ATA, NCARE,
LEED AP recerved her Masfers of
Architectire from the University of
Uiah and is an Associote with
Mpseley Architects Florenge, South
Carolima Smdio.  Marti is cumently
prafect architect for several school
ol miamapal profects throwphout
ehe srate of Sounh Camaiing




