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RRABAL ) =870 Tokyo Skytree Town
FRTEM SRREREMEX Location Sumida-ku, Tokyo
BRER RRKEMA AL, Client TOBU RAILWAY CO., LTD. &
BRI —ADV R4t TOBU TOWER SKYTREE Co., Ltd.
i A=k Design Nikken Sekkei / [Interior design] Nikken
[>T FTH AV ARANR—ATH A Space Design / [Tower design supervision] Kiichi
(87— FH 1> EE] %) [=— Sumikawa / [Lighting consultant] Sirius Lighting Office
(BRI YL RN ST RS A A AT AR Builder [Tower yard] Obayashi Corporation
BT [87—7—K] 4 [West yard] Taisei Corporation and Tobu Yachida
[T AR —K] KAtz Construction JV / [East yard] Obayashi Corporation,
[ — 1] Sk IR E Kabuki Co., Ltd., and‘Tobu Construction Co., Ltd. JV
- Site area 36,844m? | Building area 32,221m*

z:::i \32224 mf Total floor area 229,729m?
!EBEE?; ;29 7;§n1>‘ Maximunm helght

: Tower: 634m / West yard: 42.8m / East yard: 158m
BES [57—F—K]634m/ [TTANM—K]42.8m Floors [Tower yard] 1 basement, 29 above ground,
[—AR—R]1158m

: 4 mezzanines / [West yard] 2 basements, 7 above
B [27—V—R1HR 1B, Hh OB AR 4B ground, 2 mezzanines / [East yard] 3 basements, 31
[VIANMY—RIHET 20, #o_E 7B, SERE 2B

above ground, 2 mezzanines
[ —ARY—RTHT 3B, £ 31B%. /2 2F% Structure steel, steel frame-reinforced concrete and
B SEE. SBHHO Y —NE. ST —NE reinforced concrete
ERETHARE 2006 F 4 F—2008%6 A Design period April 2006 — June 2008
BT 20125 2R Completion February 2012

BA% 2012 55228 Grand opening May 22, 2012

[#8e]

2011FEAMER—BEL\AET— ]| EL TFRAMFRERE™ICRBE. SEX BRI 17008 (BALE).1300FAGRRED).

Of special note
Tokyo Skytree was recognized by GUINNESS WORLD RECORDS™ as the tallest tower in the world (November 2011). Sumida
Ward Office estimate of the economic impact of the tower: ¥170 billion (nationwide) and ¥130 billion (Tokyo metropolitan area).
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A Landscape Transcending Time and Space:
TOKYO SKYTREE®
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[BERTIEMFEDPLEL Ve BTTHS LENCED > CRREDP =HRDSMMACIRAICEAL
LTUWKEWDF U FU T DB EELEL T, ORI 8T —EEDOR IR [ZV] &
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DEBITHEED L [ OEFIR] EODEFRIOFIRS AT LEFRFELEL . SERSFLRRTH
B RVEDPSE . BARDEFXAL DI E LT ]S CETIRZREBA LT NAT — T DF
E PRI TE/eEEATVET,

The world’s tallest freestanding broadcasting tower rises out of the townscape of eastern
Tokyo not far from the banks of the Sumida river to a height of 634 meters. Its two
observatories afford unparalleled vistas of Japan’s capital metropolis. At the foot of this new
tower to sustain communications in the digital age is a cluster of commercial facilities known
as Tokyo Solamachi and an office building called Tokyo Skytree East Tower. Together with the
tower, they form an urban district called Tokyo Skytree Town.

In commissioning the design, the client set us the task to “create a landscape
transcending time and space.” Many sketches were drawn and models constructed as we
explored the multifarious possibilities for the site. In the design of a tower over 600 meters tall,
image is of course important, but that alone is not enough to bring it to reality. It needs sound
and fully tested engineering. That was true for the Tokyo Tower built more than 50 years ago
by senior designers of our own company and it was true for the Eiffel Tower, designed by
Gustave Eiffel (1832-1923).

The broader the stance of the tower, the greater the advantages for its structure, and,
given the dimensions of the site, the optimal stance could be achieved if it were triangular. A
circular layout, however, was optimal for the observatories planned for the upper part of the
tower, and these two necessities led to its original shape, which begins as a triangle at the
foot and morphs gradually into a circle as it rises. The result is a distinctive silhouette
incorporating the gentle concave curve traditionally known as “sori” in Japanese and the
convex curve known as “mukuri.” For the structural design, Nikken Sekkei developed the
world’s first vibration control system using a core column inspired by the shimbashira column
used to steady five-story pagodas in traditional Japanese architecture. We are proud to have
created a landscape to transcend time and space that draws on all sorts of state-of-the-art
technologies as well as carries on the spirit of traditional Japanese culture.
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1: The Tembo Galleria, upper observatory, is situated at 445-450 meters.

2: Tokyo Skytree seen from the Kitajikken canal.

pp.4-5: Aerial photograph, taken from east of the tower. The tower can be seen, following simple calculation,
from a radius of 90 kilometers.
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TEVREREERLTVET,

[Tokyo Skytree Tembo Deck]

This observatory has three floors, at 340,
345, and 350 meters, offering vistas 360
degrees around the tower. The 71-degree
slanted wall brings into view the area
immediately below the tower.

The glass panels surrounding the
observatory can be replaced from inside in
the unlikely event they should be damaged.
A high level of safety is achieved by using
two layers of 10-millimeter thick safety
glass, each layer capable of withstanding a
load of 500-year return-period winds
(5,900Pa).

1 HSARDSRBD. FEAIDHZAEEET48mmDEX. 4t
FERAHAFTA8MMDEE,

2-3  RETVH A BkEEHmBELL. REEFEL 21>
TUFTEL TS,

P8-9 REFvIHLDBED.

1: View through the glass floor. The glass in the floor
is 48 mm thick. The glass on the outer walls is also
48 mm.

2-3: Interior views of the Tembo Deck. The black
tones give precedence to the vistas outside.
pp.8-9: The view from the Tembo Deck.

KETVHHER scale 1:250 | Tembo Deck section, scale 1:250

FEOE—
Exit lobby

£ v+ (707 350)FER scale 1:500 | Tembo Deck (Floor 350) plan, scale 1:500

2012 Autumn
VH355 l
o T T
=}
3
3 © l
:!’ II 11
VH350
i [
S I1 17
S L
fe} H
VH345
Kl S
5,000 B
o
S
% 1,700 II 11
HEARET1E Q
VH340 The 71-degree slanted wall .
T I L)
S 1
=4
) =
VH335 8
(@]

NIKKEN JOURNAL 12

2012 Autumn

1"



FIHLANS OAMOL | InyesH

NIKKEN JOURNAL 12

2012 Autumn

NIKKEN JOURNAL 12 2012 Autumn

[(RRADAY—RERER]

B E445.450mD 2BHOBDRERTT . K
L7 vEPSREREANBD DIV I LAN—
KEHE445MICEIELE T CIDERS
WRETIFER DA TEDO TN /ZWNTEMR
ZRCTELWEE R B smMR e S A0—
TENBITKOEELJoo AO—T DHEIIRE
TEBETHIALTBHIET, BhaHIDDED
RFBREDBERSNDIOICERELEL . FE
BUCRREOEE—E T HIENTEERT,

2z

[Tokyo Skytree Tembo Galleria]

The upper observatory has two levels
encircled by a sloping walk leading from its
lower level at 445 meters, where the
elevator from the Tembo Deck observatory
stops, to the upper level at 450 meters.
Climbing the slope to the highest point in
the gallery helps intensify for visitors the
experience of having reached a height of
450 meters. The exterior of the slope is clad
with glass panels that circle under the floor,
a design that heightens the feeling of
floating in mid-air as one moves upward.

A full panorama of the heart of the city of
Tokyo unfolds from the southwest side of

the tower.
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KA (707 450) FHEE scale 1:500
Tembo Galleria (Floor 450) plan, scale 1:500

1 RZREEOREL . AO—TDIEREEE114m,

2707 450D A0~ JigER A5 T A7 445D A0 — T
xR s,

3 REZABABEDIVVNLILNR=BDHZAKHFER
LiFB,

1: Interior of the Tembo Galleria. The slope extends a
total of 114 meters.

2: View downward from the upper end of the slope
of Floor 450 to the start of the slope of Floor 445.

3: View upward through the glass ceiling of the
shuttle elevator leading to the Tembo Galleria.

IUsesely BIoAY /2] Y¥:€-2 | MNZNS 1Yol uey /—iyres: | | AydeiBoloyd
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Shic. KIRENISB RS DR,

Aiming to make Tokyo Skytree the world’s tallest freestanding
broadcasting tower, height was set at 634 meters. This number,
which can be read “mu-sa-shi” in Japanese, evokes Musashi, the
old name for the province that once included what is today
Tokyo, Saitama, and part of Kanagawa prefectures. The pinnacle
of the tower is the tip of the lightning rod.

HERAD Y —KLER: HE445-450mDELE, WENREH —
Q0N REF 15 40 AFD TLA—E[RES ML) THIZ0P.

Tokyo Skytree Tembo Galleria: Observatory at 445 to 450 meters
with a capacity of about 900 people. The “Tembo Shuttle”
elevator ferries 40 people at a time from the Tembo Deck
observatory below to this upper observatory in about 30 seconds.

BRADAVI)—KRETVF BX340-350mDELEE., IREAIIFH —
2,000 A, 4BEDHFST —HD 40 AT, ZREHRE00MDIL—K
THI50,

Tokyo Skytree Tembo Deck: Observatory at 340 to 350 meters
with a capacity of about 2,000 people. Forty-person-capacity
elevators from the departure lobby on the 4th floor carry visitors
to the Deck at a maximum speed of 600 meters per minute,
requiring approximately 50 seconds for the journey.

BiR REAZETET—#HERES3H36,000t. HKBEE—AHUEH
37,0001 K3 SBAREBEDZEEH D5 NS EHTEHHY. EERFIIHK
BOOU T DMADIKENET —AEN D, T LIFIFEHREERL D
Fife 2Rl M2VB A RIS 20-25F . BIIBADEHRE[ES]
EN—AULTeABA Y —RTAb,

Main body of the tower: The total weight of the steel frame
including observation platforms is 36,000 metric tons. The steel
frame, made up of approximately 37,000 pieces, serves as
lightning receptor and conductor with grounding provided by
the steel pile foundation. The frame is finished with a heavy
anti-corrosion fluorine coating, which will need to be reapplied
in about 20 to 25 years. The color is “Skytree white,” an original
bluish white color based on the traditional Japanese color, ajjiro.

NIKKEN JOURNAL 12

TAE 7T TBUSFER. 6 AR THE
[&6m. K=1F49140m.

Gain tower: The antenna mounting is a
bundle of six steel rods approximately 140
meter long and 6 meters in diameter.

OOdZAF—01)L  &E497mICRBESN/Z. &
BREEHAT HRE. RRAF. BHRRAR
T BT — ANV —HICEDZFHRA
. BREmRETEDREDOER,

Rogowski coil: This device can measure
the electrical current of lightning and is

[Structural Design]

located at a height of 497 meters.

2012 Autumn

Tokyo Skytree’s structural design enables the tower to withstand

The measurements will be used by the

strong seismic tremors such as those experience during the
Great Kanto Earthquake of 1923 (magnitude 7.9) and an

University of Tokyo, the Central Research
Institute of Electric Power Industry, and the

expected Tokai Earthquake (estimated magnitude of 8.0). The

Tobu Tower Skytree Co., Ltd.

tower will remain secure in the strongest winds expected in 2000

years. These winds are calculated for a 634 meter tall tower with

a maximum wind speed of 83 m/s (over a 10 minute average)

and 110 m/s (highest sustained gust over a 3 second period).

winds.

meters.

Continuous subterranean wall-pipe
system (reinforced concrete)
cast-in-place to depth of about 35

In order to steady the swaying of the tower from the forces of
wind or seismic activity, the structure utilizes a center column
vibration control (shimbashira seishin) system for the first time in
modern world architecture. Inside the outer frame of steel pipe,
and structurally independent from it, rises an 8-meter diameter
column (shimbashira) made of pre-stressed concrete. The
swaying of the tower is counteracted by oil dampers which
connect the tower frame to the shimbashira with its slower
resonant frequency. Derived from traditional Japanese
architectural technology (as seen in five-story pagodas which
have withstood earthquakes for many centuries), this system
absorbs a maximum of 50 percent of shaking from seismic
tremors and a maximum of 30 percent of buffeting from high

Cast-in-place reinforced concrete piles
go down 35 meters.

K2 —DFEFARIE # EEIE—2K 68MDIE=FF T. &
LBAIIONTHBAZL TOERE316m TH LS.

Knuckle walls: a type of pile foundation made of steel reinforced concrete that

The base equilateral triangle, 68 meters on each
side, morphs as the tower rises, becoming a circle at

have knuckle-like protrusions near their base (50 meters below ground). These
protrusions hold the piles firmly in place when the tower sways. The wall shape

315 meters. of the piles enhances their rigidity against horizontal earthquake tremors.

TMD (Tuned Mass Damper): This device works to
control the vibration of the gain tower, damping its
vibrations by up to 30 percent.

The main structural members of the tower are pipes
of high strength steel (400-630 N/mm?). The
foundation of the gain tower requires the 630 N/mm?
steel. Standard construction-use steel has a tensile
strength of 325 N/mm?.

Central column (shimbashira): The central column
acts as a counterweight against the swaying of the
tower and also houses the emergency escape
stairway. The shimbashira moves independently from
the steel frame. From the ground to 125 meters, the
steel frame and shimbashira are connected with steel
members. From 125 meters to 375 meters, they are
connected by oil dampers.

Largest steel members: The corner pipes at the foot
of the frame are 2.3 meters in diameter, 10
centimeters thick. These pipes were built in 4 meter
long sections that each weighed 29 tons.
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Combining Sori and Mukuri Curves The Transformation from Triangle to Circle

BT BDIeE

RRADAYV =BT OFEIARE. BbSRE4PEE EORIEN
MPo—LR68MDIE=ARELEL7z, — AT LEOFEMIR
IIEREBZETE Y 2R CHFELELE, RIS E=AF15MFE
N EDDBLDEARXT ALz, DBREFEL T BH TR
ZYVEADHFOHVETH, TOHELE. BE L. HORF
ERICRRBIREDPUEERIE T, €T AP AL—XRE
TEBHIDIC, EITAFICLIEDP W =AED OB ERIZEDIC
WahZ> AT —LEEBZ &l LEL,

The conditions of the site and the structural requirements for the
Tokyo Skytree led to the decision to make the layout plan at the
foot of the tower an equilateral triangle (68-meters on each side).
But the observatories to be built in the upper part of the tower
needed to be round. We performed various studies of designs for
connecting the triangular with the circular layouts by, for example,
changing the layout midway, but in that case a massive framework
would have been needed where the different shapes join.
Ultimately, a design was developed in which the triangular plan
transformed gradually into a circular plan while allowing the
structural stresses to distribute smoothly through the framework.
How the Shape Transforms

The transformation is not a continuous change in shape from base

,,,,,,,,,, <€ H=495m

<} H=315m
M O5RE

BEEFAR  EEK 18m DA
Fixed shape: circle 18 meters in diameter

T OMZERGESAHHROBERR

Straight lines connecting
the upper and lower circles

Base of the tower circular section

DR
ZDNTUATF— Ll BRITDOIEERE T DR MEERANEL
SRLBDTIREL HEEHESHO LSO —EBEL. TEBIE. €
(DF%’E@5’()%?%%2:3’%F‘36JR'€7£%§TL6%1K<‘:bilﬂ?:o #®
‘F?tb'(,ﬁ SEMCDBRLIET EABICREBRADDHERRNK
ICLTOWEY . FEEE=AF. BEb24 8L IeRERAT
L\iﬁ’o&,méz&émé I EUEBEDBE DD REGDDLT.
mE315mEelL &L,
DEALDDIFHICBENTEH BERADHDKREEZDENICK
DB DOESBN) T3> PEENET . ETOE=AFO

to pinnacle, however. Because the two observation facilities both
have circular plans, the top part of the structure takes the form of
a cone. Thus, the transformation occurs between a circle at height
315m (just below the lower observatory) and the equilateral
triangle at the base. With the height and diameter fixed at the
apex, the incline of the cone is determined by its diameter at
height 315m. This inclination in turn determines the convex or
concave form of the indivisual structural members as they
gradually morph from 24 evenly distributed points around the
circumference of the cone to equally spaced points on the
triangular base. This gradual shift in shape prevents excessive
stresses and allows structural loads to be effectively transferred.
In considering the form of the structural frame, a number of
variations emerged depending on the diameter of the circle below

495m — \
316m ———

RPPRAKVESMAICH BB A L2V ] £%5%.
When point P is outside point Q, the curvature is concave (sori).

EERIC DD DR ERREEIRE T DM
AEY ELY DR

B:ZW 723 OMAR

C:E<YZEFOMAR

Arc lines connecting the circular section with
the base vary with the circle diameter

A: Concave and convex curves

B: Concave curves only

C: Convex curves only

Plva

&1 | Fig.1

GL BEMR: —2H68mDIE=AR
----< GL fixed shape: equilateral triangle
approx. 68 meters on a side

RPPRAKVERAICHBHE . L [E<] £5B.,
When point P is inside point Q, the curvature is convex (mukuri).

B2 | Fig.2
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R OS>zt ERTEIEL THEICET 2RKUE. S
ICHBHAEFETNER/SAIMLT V] &R RACHDHEIE
(O] eRYET 2],
PEEEDPMNEDTEABELEEDAT [ZY] &[TV D
MBDZA 2 PELLIBNDSDICEREADOHDREZEERER
A2mMELTHERELELEZIRKIDAL #ER. 5 4,520mDH
MTHBIZEY ] ERARFES,950m DM TH B [E<W] DFA
JEHE. TNEDTA DRI % RDBEICK O TERICKE
TBHVITyhERYELZ[EE],

the lower observatory, as shown in Figure 1. With a small diameter,
structural lines need to bend out to meet the base, making them
concave (sori) whereas a bigger diameter would result in them
curving back in, becoming convex (mukuri), as shown in Figure 2.

Taking into account the functional requirements of the
observatory facilities and the floor area required, it was decided to
set the diameter at the base of the cone at 32 meters. This result
in a combination of both concave and convex arcs with attractive
proportions (A in Figure 1).

The result is a tower formed by 4,520m radius concave arcs
(sori) and convex arcs (mukuri) up to 5,950m in radius, creating a
dynamic silhouette that changes depending on the angle from
which the tower is viewed (Figure 3).

HEFRDSRIR
CDTHAVHERBICED I DLBHENDT— I HEiEELE
FHIFESNELTz, oI BRIMEIMICH—T &[T Bl T
ARRAVIRICEDIMNIHFRED HVETH . EF 2m%z LE
HIMBEICIMEEEA, T T RBREOBAICO LT DOBEE
HIeE TN TRIRT DI eELE L, KAlE BT R THE
TOMEZDIEDDERE LIBRICIERLIHDTT BRT
DEEIF01ERE. SKBEZMN LI 2EMEL TTOHEIFEDD
TNELL CDBERFRDIETRT—HELLILB EDVEL T,

How the Curves Were Realized

Just how to turn this elegant design into reality was a task
assigned to our structural designers. Curved steel pipe can be
made using presses or microwave heating treatment, but are not
suited to pipe over 2 meters in diameter. Ultimately it was decided
to use straight pipe, setting the angle when welding the sections
together. Figure 4 shows the angles to be incorporated when the
sections of pipe are welded together. The angle at each
intersection is about 0.1 degrees. This is an extremely small figure
when it comes to steel-frame assembly, and it was by maintaining
that degree of precision that the tower rises with such beautiful lines.

v H=495m ~
il =
Hm '@ straight line
E AERRAE0.141
steel pipe lconnection angle: 0.141
_— ¥ H=150m
[=E
straight line
HEAR
7 H=315m the angle of —
the post . >
) ’rzi straight line 8
CUEZ?U,G | R 0.161°
il i steel p\pe connection angle:
o  H=137.5n
TR 2
“‘ \.\ LR
i H the angle of 3
i ‘J‘ ! the post _ >
“‘ ‘\‘\ 4 H \tJZJ 179 gar° ﬁ straight line S
I i | I E:0.159°
| | * onnection angle:
| 169 "
! i Y H=125m
\ i L 27—DREF. BTO=AFIEEHISMOBITIEZ) .
T 5 — ~ ~ S 5 N
| fﬁ;ﬁ;f;g,e p =ATODHBMO B ERL,
| R\ the post
7 ﬁQ\ The view from the foot of the tower shows the
concave curves extending from the corners of the
triangular foot and the convex curves of the lines
X3 | Fig.3 4 | Fig.4 extending from the center of the triangle face.
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BUABLANIVDIRB ADATY—F | ZOMHET D) —
NITIBREOH THBIEND. 27— NEiRE EREHE
MELTNVD, &%/ SE— AL TR RISTHTATU Rk (7
) A ERICL B0,

4 FBRO7T/O—F[VFIR] BEICBAANICHIZEADR
VIR ZERR T TS,

5. ®\EO77O—F [Nk,

P18-19: VX F VAL,

1: Aerial view of the complex podium from the south.
2: Transit area connecting the Tokyo Skytree East
Tower to the subway concourse.

3: Sky Arena open plaza on the 4th floor. The plaza
surface is predominantly concrete pavers, reflecting
the origins of the site as Japan's first ready-mix
concrete factory. The paving pattern is based on a
traditional striped pattern popular in the Edo period
called tozanjima.

4: The climb up to the tower from the east is called
“Solamizaka” (sky-view hill). The landscaping
features groves of pines, a familiar sight in Japan.
5: The approach from the west is styled
“Hanamizaka” (flower-view hill).

pp.18-19: Solamchi Plaza.

ESZREDADAYU—ER
Tokyo Skytree Sta.

INF IR
Hanamizaka
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mAlOI+E)IIcEEN . "REICHELVFIR
T, RREBICET—V—NZZE T [RHPTY
F. BERERRREER A MICDRDPHEDICE
BL . 2FICEBEEDEFENDEIICLELTZ,
D 1. 28R AV OFK AR E—{
ERY)400mIC KA. HICHAN 2T OLF —
NDRFELET . 4B8IEEEL TRIER T, REH
HIHEB DB DOABEE T7 /O—F TEET,
BRADAY—A —ARZT—(F, 8 LR
O—RUCERELTHY . BR—FEORFICERD
TWET,

BRYINTF

Tokyo Solamachi

Blantillll
Kitajikken canal

VIRFOBE
Solamachi Plaza

[TOKYO SKYTREE TOWN]

Tokyo Skytree Town is located on a narrow
site extending east-west between the
railway tracks of the Tobu Skytree line and
the Kitajikken canal. The tower is located in
the central section with the public plaza,
deck, and commercial facilities stretching to
the east and west from the center
integrated with ample promenade space to
promote good circulation. On the south
side, the first and second floors are
connected to the waterside park along the
Kitajikken canal, providing pleasant strolling
with easy access to the surrounding town.
The fourth floor is treated like a “hill,” and is
approached from the public plazas at both
the eastern and western ends by large
stairways. The Tokyo Skytree East Tower
office building is directly connected to the
concourse of the Oshiage subway station.

VIR
Solamizaka

HRAHAY—1(—ANZT—
Tokyo Skytree East Tower

#EER
Oshiage Sta.

JITANMT—K | West Yard

27— —NK | Tower Yard

A —AR7—N | East Yard O©TOKYO-SKYTREE
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1: The night view seen over the Sumida River.
“Iki” lighting. | 2: “Miyabi” lighting.
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[(ERADAYI—=DZAT1>7]

AR TEENTE OB M & EEHD
[H]EWD2DDARL =23 P1HIEIIK
BIZRNDHHLWAZAIIL T, [#] & B
DKEEF—TELIZANTIN—DH TR —rh
ROV INEROUELET, [H] 13, x5 D
DREEFRERICRITOIREET —XhT—

[Tokyo Skytree Lighting and lllumination]
The exterior illumination of the tower adopts
a new style of operation, featuring two
styles displayed on alternating days. One
evokes the spirit of verve, style, and chic
(iki) fostered in the popular culture of this
city since old Edo times (1603-1867). The
other embodies the aesthetic of elegance,
refinement, and grace known as miyabi
evoking the taste of classical culture. For
the “Iki” display the central shaft is
illuminated in light blue, like the robust
waters of the Sumida river nearby. For the
“Miyabi” display, Edo murasaki (purple)

ELTRBOHHDLELTVWET. FA(T12TD
TN ERTRILF—TRUELLKRRTS
JeF—ILLED1LZRY). 1,9958 D LED &R
REEMVTERRALEL,

BE. REMRBHICHIT2RFBEREITS
AT INCRESFET B/, TDEENF0.2
EELTVET,

shines on the structural framework, bringing
out the light and shadow like the texture of
an elegant robe.

In order to achieve a beautiful
expression in the light-up of the building
while conserving on energy, the lighting
design concept sought to use all LED
fixtures; 1,995 LED bulbs are used in the
completed design.

Especially for lighting from a long
distance, the angle of the lights, an
important factor in the effectiveness of the
illumination, had to be set with a precision
of 0.2 degrees.
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1 ABSHEOE— TR OEHREETF — 7 ELIAEF R, | 2 KEREE (707 445) . ZRISEDATER SRR DH HEE.
3IREFvH (707 860). ST T JIchhE T B HORIELZETD. | 4 KREREE (451.2m) DV ZTHTRA U (BETRER) . FOBEBICK . DEPRHANICEEIRT .
5. RE7 v+ 20 (707 345) I8 % Sky Restaurant 634 (musashi). | 6 : KLEE (707 450). LADENREEF20H TREEZ—ET 2. | 7B IEEZRI AN 4ABF robhho> 58—,

1: Lighting in the 4th floor departure lobby sets off the traditional Edo-period flax-leaf (asa no ha) motif used in the latticed ceiling.

2: Night lighting in the Tembo Galleria upper observatory at 445 meters enhances a feeling of floating in midair while walking along the corridor.

3: Tembo Deck lower observatory at 350 meters. In conjunction with the theme of the outside illumination, the interior lighting switches between the two styles—dashing and chic
(iki) or poised and elegant (miyabi).

4: At the highest point in the Tembo Galleria (451.2 meters) lighting dramatizes the massive core pillar (shimbashira) as the symbol of the tower.

5: Sky Restaurant 634 (musashi) on the Tembo Deck second floor (Floor 345).

6: Tembo Galleria (Floor 450). Timed lights in the ceiling circulate around the observatory in 20 seconds.

7: The design of the 4th floor ticket counter adopts traditional craft designs.

23

SleUYEd 9 BSBOBN /Y — AN —\/ §L GG | [FFHLANS-OAMOLO] eMexesy 1Yol /[FFHIANS-OMMOL O] ¥ |12 : L~9'¥~1 | Audeibojoud



24

“PI 0D JusWeBeU ABISUT NGO ASOUN0D) /N (X (2 — FArE T TZNEH 192 | Aydesboroud

SHIOM

NIKKEN JOURNAL 12

2012 Autumn

RREAD V) —HEDHCEL RN F—TRIAUD ENE 552 DDHC IR
DHC and Energy Management at Tokyo Skytree District Most Efficient DHC Facilities in Japan

T IAN =R TICE ERADAY &I
DRBEBEEEDIROHIL SR OHC) A>T
NMPBHYET . DHCIISEHT DS EEFPAEE
DKEENE. R RFIBE—NR T hEERA
U BRSSO IR F—3FEBHEL TOET,

%/ DHCZWELOHERRADAY—& T2
K TEOMPNIRILF—T —2EIREL. B
ICEDAMEATOCEIRICARI T TVET,

IO\, BIFE TN BIEE DHCBES-
IENREILEBBRIBEI R F—TRIX
VNG E DL TR ZDEIC. TR
F—PK DIEEDPOTHLL TV, ELvo
JeRRE R T O TVET,

Beneath the West yard lies the main plant
for the district heating and cooling system
(DHC,) for all of Tokyo Skytree Town. Using
the latest high-efficiency heat source, a
large-volume water thermal energy storage
tank, and underground thermal energy heat
pumps, the DHC aims to be the best in
energy efficiency in Japan.

The project also involves detailed
energy data gathering on the DHC and for
the Tokyo Skytree Town as a whole which
will be useful in theory-based analyses for
energy conservation. Nikken Group also
established an environmental energy
management system involving the
developer, tenants, management, DHC
company, and consultanting firm for
studying the results of the analyses and
finding ways to further reduce energy and
water use and minimize waste.

WRAHA V)X DHC HiE

BREH GRS RERIRLF—T2I XA
s 1910.2ha

HERRIIE 24— E—RV T
HhAREAFI A JKEEVE (7,000m°)
IxIF—3#hEE COP:1.35 (FRIME)
RRADA V=47 260 CO: HlHE
-32% (FAlE)

Outline of Tokyo Skytree District DHC

Client Tobu Energy Management Co., Ltd.

Supply area approx. 10.2 ha

Facilities Turbo refrigerating machine, heat pumps,
use of underground thermal energy, and water
thermal energy storage tank (7,000m’)

Energy efficiency COP: 1.35 (est.)

CO: reduction for all of Tokyo Skytree Town

—32 percent (est.)

BT XL F—IRZI X MEEZESR | Environmental Energy Management Promotion Committee

BIR-EHC0, HEERE | Energy Conservation and CO. Reduction Promotion Council j :

EA—F—EEE

Building owner/manager

EILEEE DHCH:#E TRF=2TI-FRNAY—

Building manager DHC company Energy consultant

IRINF—ERIRROERE
IRIF—FEABICESREHEAGE HR)
Providing information about conditions

of energy use, introduction of rate
structure for energy use

TN
Tenants

FT42A . ﬁ?dﬁ g iR
Offices 000 an Retail outlets

beverage outlets

15

T

TRt a—
Data Center

AN Aan
e e 3
.+ Data collection and transmission

IRILF—
TRal—4—
(LCEM) DA

Energy simulator
(introduction of
Ve lifecycle energy
A\ management)

<,_—LCEM
TFHUh
Tenants

vl .

DHCA1>TZ
DHC main plar

HEE (47K R7K) TTIUN
ub plant

Regional conduit
HeFEFIF | Use of underground thermal energy

1:SERATDKEFIE, | 2:DHC A>T Th,
1: Before the completion of the water thermal energy storage tank. | 2: DHC
main plant.
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BEF REX
FRiEH SRREREMEX
HEAE#HE 4,048m”

Client Sumida-ku
Location
Sumida-ku, Tokyo
Total floor area
4,048m°
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 EBRATEEREREEIR o5 )V —=EERE LA
Oshiage Bicycle Parking Tokyo Skytree Lookout Point

RRADAV—DBHSEDE RSB T . £<D
MEELATESABIDBRIEI ELTT YA
LELTe. 2FE=B 0T VYR THERL. EIR
EEHTOHIFZ . AAENNSIET. BN
PR BRADHDOROKREEFR TR /. B
EHE T O T SR IRAICEC L /oY DEEL
ECMKDERZ T —ICUIERIET YA D4
#HTY.

Across the street from the Tokyo Skytree is
a bicycle parking lot designed in the shape
of a “hill” that can be enjoyed by many.
The structure as a whole is a triangular grid
with slits and folds in the roof to promote
natural illumination and good ventilation
and with stairways and ramps. The subway
tunnel passes directly beneath the
structure, so one of the challenges of this
facility was to make the building as
lightweight as possible.
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SZEH»S Awards

SB10ME RiR-RETF V18
D BHELZ RIS HR
10th Environment and Equipment Design Award
Association of Building Engineering and
Equipment

- RERe T Y/ BFAAE/BEE

Building Engineering and Equipment Design Prize /
BE Prize

REEMEBDRAF LGl E
Hoki Museum Air-conditioning System Integrated into
the Steel Frame of the Building

F11E EEEmER

GHAERNEEFR

11th Landscape Architecture Selected Designs
Japanese Institute of Landscape Architecture

HERRDOF /AT —T

Educational Facility Landscaping
BB /N S HEE
Minato-ku Shibaura Elementary School and
Kindergarten

KAEE-FARRDT/RRr—T

Multiunit Housing / Lodging Facility Landscaping
IOV TEERE

XIV Arima Rikyu

R - RHERDOT N RT—T
Commercial / Business Facility Landscaping

KRPOS 8
KRP #9

B13E ARERE
GOHAHEEH=

13th Public Architecture Prize
Public Buildings Association

BERE (MRE)
Prize for Excellence (Kanto area)

[RENEDE |

BRI REEESHER | 1
Karuizawa Municipal Health

and Welfare Complex Facility

FREKERIHE BAF > 2— | 2
Training and Development Center,
Tokyo Metropolitan Government Bureau of Sewerage

RFE UM -RE)

Prize for Excellence (Kyushu and Okinawa area)
AEEPAEEARILRBR | 3

Taniyama Hospital

SHHBIR T RIERE L S —
CEBEREA—|4

Okinawa Prefectural Nambu Medical Center and
Children’s Medical Center

TR 24FE BEKKPRE
GHREAKKFEZ

2012 Japan Association for Fire Science and
Engineering Award

Japan Association for Fire Science and
Engineering (JAFSE)

[MFaiaHETHEHMEREROEE
ZEACISKI ST DR FIE - B 22 2 5 ]
ICRI T DT FRILIER (RaRE)

“Study of Smoke Control and Safe Evacuation
Planning for Sophisticated and Diversified Uses of
Urban Architecture, Underground Areas Included” by
Shuji Moriyama (Nikken Sekkei)

2012 Autumn

[IREZERERtERT, FoaldERRFOZE

Recipient is Nikken Sekkei unless otherwise noted (in brackets)

B13E BFEREWERRE
GhBAREEEHR

13th Japan Society of Seismic Isolation Prize
Japan Society of Seismic Isolation

fEmE
Outstanding Works Prize
VI —HAEE V2T KlE

Sony Corporation Sony City Osaki

HRE
Special Prize

BERTFRkbk

Japanese Red Cross Ishinomaki Hospital

#3El JABMEEESE
GhERERBEMEHS

3rd JABMEE Prize

Japan Building Mechanical and Electrical
Engineers Association

RIERRERE

Prize for Excellence in Environmental M&E
Engineering
T—AR—NERAZBENTEIVICE TS
ZEPZEIR(CMF /=B HE A

Efforts toward Realization of ZEP (Zero Emissions
Platform) at Earth Port (Tokyo Gas Kohoku NT
Building)

$530E BAEHE

GDIRBAE R

30th Japan Lighting Award

Iluminating Engineering Institute of Japan

ESMERR D LEDALSRUEIC B DA DEE
B IRIF—DER(ERINERARFSE
RECEFTODTIN)

Pursuit of Quality of Light and Energy Conservation in
LED Lighting Renovation of Outdoor Facilities
(Conversion to Low-Carbon Illumination Equipment
for the Imperial Palace Outer Garden)

20125 E BAMIBEL S EARE
GH BAIEEHRS

2012 Japanese Society of Steel Construction
Performance Commendation
Japanese Society of Steel Construction

000N I ERALE RS E T %
REBAMARFTRIDORETCHET
ERE/E(ARE BHEER(EREET
) )1 HEECEKEDBEMEHILANS
TvY)

“Design and Construction of Sumitomo Metal
Industries Corporate Research and Development
Laboratories Buildings Using 1000N Steel” by Yoshie
Shirasawa (Nikken Sekkei), Koji Fukuda (Sumitomo
Steel Industries), Yasunori Kawai (Shimizu
Corporation), and Tomoyuki Hashida (Katayama
Stratech Corp.)

EhTAMARRREBRE
WRIATBUEANLARZTFR

Civil Engineering Research Institute Prize for
Outstanding Works for Cold Regions

Civil Engineering Research Institute

JRERHAR F OB T OINEMRICEE T2
RONIETIEERZET

Centrifugal Model Experiment for Earthquake
Resistant Embankments Built on Peat Soil

[AR&ETEIL/NSC]

$%523[ JSCAE
GhHEAREEERME G

23rd JSCA Award

Japan Structural Consultants Association

e
Outstanding Works Prize

SRR NI HERR

Rikkyo University Niiza Campus New Classroom
Building

JREABR(BEZ®E
Hiroaki Harada (Nikken Sekkei)

T4 /E CFTHIER

GORFEBH/ N\ T HE

2012 CFT Structure Award

Association of New Urban Housing Technology

ERABERTET TR T—
Sumitomo Fudosan Shinjuku Grand Tower
FIART—F IR
(BRHEREHA 7 AM%)

Arcotower Annex
[(Meguro-Gajoen New Office Building)

2012 JCD DESIGN AWARD
(D) BAPIRIZRE TSR IR
2012 JCD Design Award

Japanese Commercial Environment Designers
Association

Ai BEST100
Best 100

NILFT AR T XyFHF
Dolce * Ponte Vecchio

[EEAN=2FH->/NSD]
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http://www.nikken.co.jp
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R | T102-8117 | R#BTREXREF2-18-3
ABR | T541-8528 | AR HRXEREF4S-6-2
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BB KENNA NI R—FIA VT

HXat BRI ATARN

http://www.nikken-ri.com

et BRI EN
http://www.nikken-civil.co.jp
HREH BRINIVIVIORTL
http://www.nikken-hs.co.jp

#R 4 tisEaER
http://www.h-nikken.co.jp
HXEH BEAIN-RTYIY

http://www.nspacedesign.co.jp

BRESEEIRIAPNI1—a X B2
http://www.nikken-ms.com

BEREVANS I3 2R IA N R SR
http://www.nikken-cm.com

BiEseRt [ B RAMAR AT

BEERET (K& | #mERET A RR AT
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NIKKEN SEKKEI LTD.

http://www.nikken.co.jp

[Office Location]

Tokyo | 2-18-3 lidabashi, Chiyoda-ku, Tokyo, 102-8117 Japan
Osaka | 4-6-2 Koraibashi, Chuo-ku, Osaka, 541-8528 Japan
Nagoya | 4-15-32 Sakae, Naka-Ku, Nagoya, 460-0008 Japan
Kyushu | 1-12-14 Tenijin, Chuo-ku, Fukuoka, 810-0001 Japan
Tohoku | 4-10-3 Chuo, Aoba-ku, Sendai, 980-0021 Japan
[Overseas Offices]

Shanghai, Dalian, Dubai, Hanoi, Ho Chi Minh, Seoul

NIKKEN SEKKEI RESEARCH INSTITUTE
http://www.nikken-ri.com

NIKKEN SEKKEI CIVIL ENGINEERING LTD.
http://www.nikken-civil.co.jp

NIKKEN HOUSING SYSTEM CO., LTD.
http://www.nikken-hs.co.jp

HOKKAIDO NIKKEN SEKKEI CO., LTD.
http://www.h-nikken.co.jp

NIKKEN SPACE DESIGN LTD.

http://www.nspacedesign.co.jp

NIKKEN SEKKEI MANAGEMENT SOLUTIONS, INC.
http://www.nikken-ms.com

NIKKEN SEKKEI CONSTRUCTION
MANAGEMENT, INC.

http://www.nikken-cm.com

NIKKEN SEKKEI (SHANGHAI)
CONSULTING SERVICES CO., LTD.

NIKKEN SEKKEI (DALIAN) URBAN PLANNING AND
DESIGN CONSULTING SERVICES CO., LTD.
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