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Located on a human-made peninsula in Doha, QQatar, Richa_rd
Serra’s sculpture 7 is composed of seven rectangular steel plates,
each 4 in thick (10.2 em), 80 ft high (24.4 m) by 8 ft wide (2.4
m), arranged as a heptagon in plan. Each plate leans and tilts
toward the top of the sculpture. The material is intended to rust
in a pattern conducive to Serra’s vision. Leslie E. Robertson
Associates (LERA) determined the geometric layout of the
sculpture in 3-dimensional software; reviewed the stability of
the slender plates under thermal, wind, and seismic loads; and
designed the connections between the individual plates and the
sculpture’s supports. Particularly challenging was the need to
accommodate large ambient temperature gradients plus solar
radiation. The sculpture and its connections were detailed to
accommodate the unsymmetrical thermally induced expansion
and contraction of the plates.

Architectural Form: 7 Structural Steel Plates

Seven plates of the sculpture were ordered and produced in
Germany. This nearly 9-storey sculpture, Serra’s tallest work,
has a stance at the base of 10 ft, 4 in (3 m, 10.2 cm). While the
slenderness of the structure is approximately 8:1, the plates
themselves have a slenderness of 240:1. Similar to Serra’s

other sculptures, the plates of 7 are expected to rust; the
characteristics of the rusting and of the mill scale are features
designed by Serra to enhance the sculptural form. The sculpture
rests on a human-made peninsula where only years before there
was a shallow harbor. Over the course of 3 years an adjacent
promenade was constructed; the design of the promenade by Pei
Partnership serves in part to connect the site of the sculpture

to the adjacent Museum of Islamic Art (designed by 1. M. Pei
with Pei Partnership and LERA). Serving as a visual icon, 7 is

at the terminus of the promenade. Additionally, 7 is an icon for
the capital of Doha, with the sculpture visible from the broad
reaches of the surrounding harbor.

Creative Solution to the Project’s Program Requirements
The size of 7 allows visitors to enjoy the sensation of being
within it. In a way that is unlike regular buildings, all sides of
the sculpture are visible to visitors, compelling the structural
solutions to be minimal. Three of the plates tilt at a greater
angle than the other plates, resulting in gaps at the base of

the structure of approximately 4 ft (1.2 m). These gaps slowly
narrow to points at the top of the sculpture where all 7 plates
lean against each other; the top of the sculpture is the only

location where the overturning and shear forces within the
various sides of the structure are balanced. Substantial weldeq
connections are required at the top corners of the plates,
connections that are largely hidden from view.

While wind and seismic loads are important design
considerations, loads imposed from the changes in lemperature
of the plates are of even greater importance. Where one side of 4
plate or the sculpture is exposed to the sun its temperature may
be in excess of that required to burn your fingers, while plates
in the shade will be at a much lower lemperature. Welding, and
much of the erection of the sculpture, was performed at night.
The sizes of the welds were determined to accept the imposed
temperature changes, plus loads imposed from wind and
earthquake. For these widely differing loads, a joint probability
analysis was developed and implemented.

During the erection of the steel plates, until the welding of the
connections had heen completed, a lemporary steel braced
tower was constructed, thus providing temporary lateral support
to the leaning plates,

The Connections at the Base of 7
LERA designed the steel connections that support the plates, as
well as the foundation. The base connections, being designed (o
accommodate the thermally induced expansion and contraction
of the plates, were post-tensioned to the foundations. Also, the
connections were designed for in-field adjustability, allowing for
the slight tilting of the plates required for final fit-up. A detailed
assembly sequence was specified for the base connections, while
bond breaker and post-grouted pockets were provided around
each of the anchor bolts to achieve the desired post-tensioning
force. ‘
Leslie E. Robertson Associates

at the top. Photo courtesy of Richard
Serra / Artists Rights Society, New
York.

pp. 94-95: The tallest sculpture by
Richard Serra against skyscrapers

of Doha. Photo courtesy of Qatar /
Alamy Stock Photo. This page, bottom:
The sculpture sits on an artificial pier
which is part of the Museum of Islamic
Art complex. Photo courtesy of Alexey
Sergeev. Opposite: The sculpture is
made up of 7 plates that tilt at an
angle and lean against each other
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Credits and Data

Project title: 7

Location: Museum of Islamic Art Park, Doha, Qatar

Completion: 2011

Artist: Richard Serra

Structural Engineer: Leslie 1. Robertson Associates (Leslie Robertson)
Project tleam: Fuchs (assembly and erection)

Material: Steel

Dimensions: 7 steel plates, 23.7%2.43 m each







This page, top: The sculpture, 7, is
erected on an artificial pier along
Doha’s waterfront. Photos on p.

96 courtesy of Leslie E. Robertson
Associates. This page, middle: The
seven plates are anchored with
mechanical joints at the base.

AH, L F=Oud—2—70v 0
AT SZTRND (T AF, P17
WO L—FREmTRmA Y a A b T
EEI NS,

Welded joint detail at the top T e & s

98

Hr—b, F=NOATICHEYT S
Fr—F-SOBAT & EAEE
BlcBEDEONTLETIL T (R
10.2cm). ®E 807 « — b (#24.4m).
B8 7+— b (#92.4m) OTHORAHDR
FA—=IDTL—+THETNAT NS, %
NENOTL— FEIESBIEEL > THER L.
HNEFUDH 2TV D, ZOEMIE U
Fy—F-t>DTJaERALCT S
EIBNE—THUETWL LS ICEEE
ATW3, LAY—-E-O—=FYT
Vi ITAY (LERA) 3DV 72017 %R
B> THADOBAENGEL AT 0 FEEH
[CHELL. IEVWT L — FORE. A
BOGEHECEVWT SRERENMEL. £
hENO T L— b EBROEHEHMOES
BETFHAY L. BITEABLZ RO,
AKRBOATHEIHE., KBHEOBHHRN
DOHMETH oIz BRAEZTDTNTDES
Bid, BEICKL->T3ERIENDTL—
b D IENFRDIEIR SIS HET S & D,
FNENDT 4 T—ILBEHSN TS,

HREETHE - THOWERT «+ —Ib - TL—
FBROTHROTL—ME. Py THE - R
BENf, BLTIBRTOBED DR
& CZDFERTHRLEV. BEADO
107 4 — k40 F (#8.1m) OEI L
LRtz bsLz8:1T. TL—
FEDEDIE240 1 Dt E B S, 5
DER EEIE, BRAOTL— FEHUTT
W bnsEhiz, #HEIILAT—ib (Eit
RAR) Ofikid, BIRIDRAEE R DI 8HIT,
L 2TTHA rEnl (7h 13 #EF
WMETERAOANILTH > ATIRICIRES
NTW3, SEOMIC. BETZ70L)—
FHERE N, N1 - —bFr—Rlc &
A270LF— FOFHA 214 BUDID
B EMEY 210 A5 LEMEHWE (- M-
NA EXRA « N— T —ZXBLULERADT
Y1) #EUEDE S, AENT7T v E
BT & FOLT— FORESICE
LTW3, &5IC{7) . BREEGAL
DRABIBALERABTEL G F—N
DHEDT A AVIKE 2TV S,

7095 LEFIZIWT B EERERR
(P)id. BFREADAEBICAY .. ARllkL S
CEDBREBELGTENTEDRRETD

BUTHB, —ROERNEERE Y g
HOTNTOTHBICRADED E 7550
BY. WENEBEEGBRINRTH S, 3y
DT L= b HEPDTL— b &V ke
1R8I L. BMEBAOMWEICKAT 1« — b (g
1.2m) OMBEEHELTVS, Zompy
. 7TROT L— FOFRTHRENCE Y 4 8
BB OTEIBIC B > TRA IR E >
W< BAOREE. TAT OB §
NRMISHND ¥ 2T BH—D i §
5%, BHRTE T L— F OBEICER . ]
BHULGREOBRASBEE NS, 2l
SMOEEALEBRANSEENTUS,
FHAVE BEBNEHELEBRTx
FELGFATH > LB, FL— b ORESD
&> ThiBTNBHEHL YA EA
FEEALOMBTH . A LED L
BRDTL— BT EES BRI S
—A T, BEMOSL—FEEshcEs l
(€l %, HEEEBUNORK FFEEDE e §
hERBEMICTDNE, RERTOAES
k. RETBBEDE. FLTADRET ]
ECBHEICHET BEIRESNL, &
FBMTBTNSOWEICOVTOES
RERIFAEHT N, HEAThN,

%M L— FOEH EFOTRTE, Ba
BOBEHET T HETOM. HBAOH
BRRRBHEE N, FUHHBTL— |
(C—B R DS A E IR L T, '

B OES
LERAK. 7L — F#%HT H&EEEE
ERBEFFCY U, BEICLOTEL
37 L— Ok RRICHIST BE51 |
FHL AN RMOBSWRIE, Rk |
WULHKR b« Froavimashtns. §
T ICHABIERB CEESTES LS
FHLVENTEY, BROGER L0 |
BICBECES T L— hOEEOMALE |
BEEIC LTV, O EH EIFOFIE,
HROEST BELICAEE N,
tHBRA L FUYavEERET LS
2. ZhFhOT > h— Rl FOBEEE. |
Ry F - Tb—h— (egsn) 5391
(BIBEILRIL) TR ERORTS |
ntwa,
LRU— B OR— by PYSTAY
(ehmHEER) ||




T E

B T —

1/2003-002

TOUCHES AT

TP ONLY 1/2003-002

4/2003-002

\’ 3/2003-002

Plan at base (scale: 1/65) 50V (iR 1 1/65)

€
7
2,"20'02—()\15r j

EE 2002-001 FOR——

S =
LOCATION AND ELEVATIOK SEE CEINL 42602005

FOR WELD SIZE
|

PLBO BASE PLATE
/—r«m: 5

{—TOP OF PILE CAP

- W250x89

Pmmmmm e

SLOPE BOLTS 10 BE
PERPENDICULAR TO

LT [
. I |
Detail section of base connection (fixed) (scale: 1/15)
A ST R () (L 1/15)

2/2003-002

5/2003-003

TOUCHES AT
TOP ONLY

Plan at apex.” TAHF-m

SCULPTURE
PLATE

SEE 2002-001 FOR o
LOCATION AND ELEVATION SEE DETAL 4/2002~
1/2002-003 ¢ 59000008 FOR WELD SIZE
W38 BOLT A490M e % S5 PLATE

3/2002-003

PL60x 170480 | 320020
JAM THREADS \ S |
J
‘ :} i Cl | 708 HOLE IN PLATE,
) b
i f LEVELING NUTS & WASHI

P 100x 110x 480
PROVIDE 10 MM CAP
BisE UATE X %\‘Q\ BETWEEN WASHER AND
Ik BASE_PLATE AFTER
' ; e e ] FROVIDING LEVELING/
o 'I' T PR : SUPPORTING Emuk:'snc
g - 1:_1 N , ; FILL GAP W i
b= Csslpuare] 15
Ncm-smzéux B :[: 8z |
GROUT, SEE | LA
OETAL 3 | A it T /A
|w 5089 SN 5 : | 809 £E0D) POCKET
TACK vm.n>_7 : 1z
TP LUy FLANGES ‘ \ -

A4S REQD A

4 1400 MIN
A2 MR

GROUT THIS VOLUME
AFTER FIRST SETTING

B\ THE BASE PLATE /6y
NAA A A,

|
|
1 |
i il

& 0
PERPENDICULAR TO /] .
BASE. PLATE —/
_\\\—— PROVICE - .

: D44 SS FU = BGO MPA
: DIB S5 FU = 860 MPA
: D28 SS FU = B60 MPA

CONCRETE
BOND BREAKER

4 PLATE SPACERS

PL25x100x100 S5

Delail section of base connection (sliding)
LB A IR (A5 B




