2013 i T 22 [A] ST 0 E R igis
2013 International Forum on Underground Space and Modern Urban Center
EP_I:}‘@20135157E 18H http://ifuschina.com/index.asp 18, 19 July 2013, Shanghai, China

Tnemts S 2= 5 HE FH R SR G S

HIAE B AV 13T R I8
s P IREEGE - =5y

http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf

A discussion on the synergistic and harmonious integration of underground

space with prime and sustainable features aboveground

**%**(The Pearl-Gold Dream of Shanghai — See Part 3) ****
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf

REGH  EERBEEARIBIY
CHEUNG Kwok Pun
Associate Professor, Department of Architecture, The University of Hong Kong

kpcheuna@hku.hk
MR

HKUICEE BIENTFC R E B NSRS (UDF) BB RE T AR BRI Ze U, | (ICEE)SZHF -

DA Initialive on Clean Energy & Environmenl
Acknowledgment: Support of University Development Fund, HKU; & Initiative on Clean Energy & Environment
http://icee.hku.hk/index/index.html ; http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-1/KPC.pdf

N E R ERIIR | B B0~ RHhE - FO4ERS 5RO EA SRR -
Background images: courtesy of Google.com, Wikipedia, Wikimedia, http://www.tianditu.cn, other sources;
VIDEOS http://www.youtube.com/channel/UCBeEJ2vJ2KTfPEUoloL-IWg
https://plus.google.com/photos/111208623575822383534/albums?banner=pwa ; https://plus.google.com/106385508503573893596/posts



http://ifuschina.com/index.asp
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-GR02/KPC.pdf
mailto:kpcheuna@hku.hk
http://icee.hku.hk/index/index.html
http://icee.hku.hk/index/index.html
http://icee.hku.hk/index/index.html
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-1/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-1/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-1/KPC.pdf
http://icee.hku.hk/activities/HKU100exhibition/doc/20110316g-1/KPC.pdf
http://www.tianditu.cn/
http://www.tianditu.cn/
http://www.tianditu.cn/
http://www.youtube.com/channel/UCBeEJ2vJ2KTfPEUoIoL-IWg
http://www.youtube.com/channel/UCBeEJ2vJ2KTfPEUoIoL-IWg
http://www.youtube.com/channel/UCBeEJ2vJ2KTfPEUoIoL-IWg
http://www.youtube.com/channel/UCBeEJ2vJ2KTfPEUoIoL-IWg
https://plus.google.com/photos/111208623575822383534/albums?banner=pwa
https://plus.google.com/photos/111208623575822383534/albums?banner=pwa
https://plus.google.com/photos/111208623575822383534/albums?banner=pwa
https://plus.google.com/106385508503573893596/posts
https://plus.google.com/106385508503573893596/posts

JIRsEH T 2= 8] 5 b PR SR NG SR
AR LRI JE 207 SR AT 8

A discussion on the synergistic and harmonious integration of underground space with
prime and sustainable features aboveground
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Underground space is conceived by most people
as separated from nature. Bringing the good
virtues of nature, predominantly natural light,
sunshine, sky vision, wind, rain, greenery, suitably
in certain way and proportion into underground
space in a sustainable way would greatly enhance
the quality of underground space. This paper
discusses some proposals on the synergistic and
harmonious integration of underground space
with prime and sustainable features aboveground,
including using Golden Ratio in urban design and

city planning.
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2013 Geo-Geometric Golden-ration discoveries in
HKSAR , Macau SAR, Pearl River Delta, Guangzhou —
Proposed underground development concepts in
HKSAR and Macau SAR

Geo-geometric wonders..,,. Golden Ratio ...
City-scale Sundials

Rethinking of city Layout principles
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Lion Rock, 495 m high

The Pearl-Gold Dream of South China
Fig. 1 The Geo-Geometric Wonder of HKSAR
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Fig. 2 The Right-Angled Golden Ratio Spiral of The
Geo-Geometric Wonder of HKSAR ® = Golden ratio O FETE= OxD =2.618
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The Pearl-Gold Dream of South China
Fig. 3 The Harmonic Synergy of Underground and Aboveground development
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The Pearl-Gold Dream of South China Fig. 4 The Harmonic Synergy of Underground & Aboveground development
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The Pearl-Gold Dream of South China : The Harmonic integration with the sun, the moon, and the stars
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The Pearl-Gold Dream of South China
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105 1H E K HBEF iR 7KEE H 2 (Macau Tower Sundial) iSRG GE R

http://www.youtube.com/watch?v=0SeFdY7HdQQ ; https://plus.google.com/111208623575822383534/posts
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The Pearl-Gold Dream of South China :

The “Golden-Ratio Lake-land
Tower Sundial” : a Great
work of culture, for tourism

attraction world wide.

Underground Golden Ratio
1.618 Million square foot
shopping mall, and cultural
centre, & traffic hub, near
the tower region : a cultural

and economic booster.

TEPH RS 7K e H &2 Macau Tower Sundial

108 1H E K H RIS /K H 2 (BB 558 5 Macau Tower Sundial videos at 1 Oct , National Day

http://www.youtube.com/watch?v=0SeFdY7HdQQ ; https://plus.google.com/111208623575822383534/posts

The Golden Ratio Geo-geometric wonder of Macau
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The Pearl-Gold Dream of South China Fig. 7 The Golden Ratio _§eo
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B4 LRI = AT AR Z?q;-§/7~
T e 2T KR ] T AR

Dotted blue line runs at the middle of the water\?«f S~

_mmm¢%%ﬁﬁ%iﬁhwﬁ&%@m# ] =

The pink middle line of the triangle divides = =/~ e
the water area into 2 equal parts :

-geo rlcwonders of .Macauy, Pearl i
g nq onéés of Miicaly

HIFSHRNE - TOEES T ONERET S 3 A REE

Centre of Spiral is Zuhai Qi’ao Dangan Island Nature Reserve

Huanggin

(Lantau Peak)

"L TR ET R E

Golden Rectangle Clockwise Spiral

<
(1]
=
O
o
-+
Q

MR -k
xme R SR

\D
o

=
F
i
i)
N
NEE S HEHE - o B A PR E g
Centre of Spiral is Qianhai, Shenzhen West 4
H
| Dx®=1618xD | D |
| pEEsgs3AE ~s3km | PEESAR3AE
® ~33km ®
R IEE JEVELLL (R L) FiliF-LL(EA, TURE)
Zhuhai, Macau, Phoenix Peak Lion Rock

(Hong Kong & Kowloon)



The Pearl-Gold Dream of South China Fig. 8 The Guangzhou Twin-Tower Sundial, celebrating National Day of China
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Solar shadow of East Tower, West Tower, Guangzhou, casting onto the Park

On 1 October, National Day of China : B#& East Tower - _E4 11:00 to 11:35
PEEE West Tower - N4 12:35 to 13:35
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Guangzhou West Tower, 440 m tall
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Guangzhou East Tower, 530 m tall
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A discussion on the synergistic and harmonious integration of underground space with
prime and sustainable features aboveground
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To learn from Le Corbusier on integration golden
ratio, and nature into spaces above ground and
below ground



C/B=B/A=®=1.618 =
%k f5=golden ratio
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Synergistic and harmonious integration
of prime and sustainable features and
Nature:

Golden Ratio, 1.618...is everywhere, in
every living things,

...The sun, sky, earth..., Value of
underground space..,

Greenery, ...
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EEEHREHEZ, 10 H1HEEE H Shanghai TV Tower Sundial , 1 October
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http://www.youtube.com/watch?v=A_CH1yWL6uU&list=UUBeEJ2vJ2KTfPEUoIoL-IWg
http://www.youtube.com/watch?v=A_CH1yWL6uU&list=UUBeEJ2vJ2KTfPEUoIoL-IWg
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Tz A HE Bl 22 (V£ =] ) Villa Savoye, France

by Le Corbusier (1887-1965), pioneer of Modern Architecture
ﬁj}’*ﬂ?ﬁﬁﬂﬁ(1887 _ 1965) r fﬁ{’t@é—;@a"jbﬁ$ | Golden ratio [ 1.618 : 1] in the building layout
EENEEA " E=ethf ) fE

://www.socialdesignmagazine.com/en/site/architettura/le-corbusier-ville-savoye.html

fifm -> T (B PR EZE M) -> EAZERE -> BIREE (&LETR)

Traffic > Garden ( Open, semi-open green space-nature)-> interior = roof garden (green roof-nature)


http://www.socialdesignmagazine.com/en/site/architettura/le-corbusier-ville-savoye.html
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http://www.socialdesignmagazine.com/en/site/architettura/le-corbusier-ville-savoye.html
http://www.socialdesignmagazine.com/en/site/architettura/le-corbusier-ville-savoye.html
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Villa Savoye, France

by Le Corbusier (1887-1965),
pioneer of Modern Architecture

Golden ratio [ 1.618 : 1] in the building layout
et T Emm T et

Source courtesy: http://webtice.ac-guyane.fr/kapel/spip.php?article79
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Villa Savoye, France

by Le Corbusier (1887-1965), pioneer of
Modern Architecture

Golden ratio [ 1.618 : 1]
in the building layout
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Villa Savoye & HSBC Tower, a spatial analogy
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Villa Savoye & HKU, a spatial analogy
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Villa Savoye, HKU & HSBC Tower, a spatial analogy
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Villa Savoye, France, by Le Corbusier (1887-1965), pioneer of Modern Architecture
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Traffic 2 Garden ( Open, semi-open green space-nature)—> interior - roof garden (green roof-nature)
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Villa Savoye, France, by Le Corbusier (1887-1965), pioneer of Modern Architecture
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Villa Savoye, France, by Le Corbusier (1887-1965), pioneer of Modern Architecture
Efbbe, TERAUREEAVIET ) SRETHY RN A E (AR)

Traffic 2 Garden ( Open, semi-open green space-nature)—> interior - roof garden (green roof-nature)
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A discussion on the synergistic and harmonious integration of underground space with
prime and sustainable features aboveground
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*¥****The Pearl-Gold Dream of Shanghai ****

The Characteristics of the World Expo Site,
Shanghai Rethinking of District Layout principles



EEEREEE

The Pearl-Gold
Dream of Shanghai

J:/éﬁi%—éittlz
e

The Characterlstlcs ef '

W‘erld Expo S|te

‘.' - -~ M -
ERHGE

", The Excellmg Faatures~
ofShanghal_




=B ELE : LE r%?‘i%ﬂi CKEME, HE 7H19H & B B % 8

Shangha| has a Iegend ://www.youtube.com/watch?v=8mHceteNulo&feature=c4-overview&list=UUBeEJ2vJ2KTfPEUoloL-IW

The Oriental Pearl Tower Sundial, — Sundial video,19 Jul
Shanghai Bihnicoie A\ FNE (EEM?) TR

People’s Park Oriental Pearl Tower

KRR
I

By yon bonnie banks,

Oh Huangpu River,

The eye of heaven shines,

And embraces The Oriental Pearl,
In a sunny warm winter day,

a warm winter time before noon.

e
China Pavilion
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Winter afternoon
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Winter morning
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The Oriental Pearl Tower River-land Sundial, Shanghai
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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The fundamental golden ratio triangle
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A/B =%; C=(5)/2;
(A+C)/B = 1.618=¢

= EH &b

= Golden Ratio
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
ot CHE THSL], S SR TESHE, =R

1) angle 5 = angle 2

2) angle 3 + angle 4 = angle 2
3) angle 5 = angle 3 + angle 4
4) angle 5 = angle 1 + angle 4

5) angle 1 = angle 3

6) angle 1 = angle 4

7) angle 2 = angle 3 + angle 4
8) angle 2 = 2 x angle 1
9)angles 1+ 2 +3 +4 =180
10) angles 1 +1+1+1+1 = 180

11) angle 1 = 180°/5 = 36° and angles 2and 5 = 72°

triangle

+ The “ fundamental golden ratio
” will lead to 2>

Construction of the Golden Triangle

http://www.jesystems.com/mathisfun/p/f ¢ construction of golden triangle img.ipg

Start with an isosceles triangle ABC. Draw a segment BD to form two other
ieneralae viannlace ADI) and DBC.

1) Triangle DBC is isosceles A
2) Triangle ABC is isosceles 1
3) Things equal to the same thing ... bl

4) Exterior angle 5 = sum of remote
interior angles 1 and 4

5) from 3), 4) above

6) Triangle ABD is isosceles

7) Triangle ABC is isosceles

8) from 5), 6) 7) above

9) degrees in a triangle
10) from 5), 6), 8) above

@ = (1 +v5)/2 = 2cos( 36 degree) = 1.61803398875

Since triangles ABC and DBC are similar, the ratio of corresponding sides is:

P _ a

q P-q

This results in the quadratic equation (p/q)2 ~(p/q)-1=0

75 +1
The solution is B =z \/

q

Therefore, the ratio of side p to side q is

This number is called the Golden Mean and is denoted by the Greek letter phi () v
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http://www.jesystems.com/mathisfun/p/f_c_construction_of_golden_triangle_img.jpg
http://www.jesystems.com/mathisfun/p/f_c_construction_of_golden_triangle_img.jpg
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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The unique’@olden Ratio Right-

angled triangle of Shanghai will 0T A0 . 8 TR %%
be form by conriecting People’s ' %E%
g, s )

Park, Oriental PeaH.:I'ower, and @
China Pavilion, Expo 5ite. .

</

People’s Park signifies th.é-.super
rich cultural quality of Shanghai
people; Oriental Pearl Tower.i’s.
the symbol of modernization and
IT advancement; & the China )
Pavilion promotes international
friendship and joint endeavors.

All these are further excelled by
The golden ratio Geo-geometric
world-wonder UNIQUE to Shanghai.

BB R BE
China Pavilion
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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Shanghai has a legend : Discovery of The Geo-Geometric-Golden-Ratio World-Wonder of Shanghai
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Peoples’ Park, Oriental Pearl Tower, China Pavilion are connected
in straight lines to form the “Basic Golden Ratio Right-angled
Triangle”, for further development of golden ratio geometries


http://www.clker.com/clipart-yellow-dot.html
http://www.clker.com/clipart-yellow-dot.html

FHEEEESHEX - ESLPIEREA (ERAEM=MAE ; 635K MIHM, F1E=v5]

World Expo Site, Shanghai - Golden Ratio Spiral A [ Basic right-angled triangle Square ; 63.5-degree arc, radius = V5]

-

FEf51 S Golden ratio point
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i ESIGEX - HE&EEFIEE BIRAE A =M ; 0 RIFEI, F1E=v5]

World Expo Site, Shanghai - Golden Ratio Spiral B [ Basic right-angled triangle Square ; 90-degree arc, radius = V5 ]




b ESEEX - ESREIRE C [(REABEM =M ; 0 RL, Fit=1]

World Expo Site, Shanghai - Golden Ratio Spiral\C [Basic right-angled triangle Square ; 90-degree arc, radius=1]
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it E£S31EX. World Expo Site, Shanghai
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Synergistic and harmonious integration of prime and sustainable features
and Nature: ...is everywhere, in every living things,
Sundial [ The sun, sky, earth] , Value of underground space.., .... d.%_.. "
Greenery, ... EE R
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RED/BLUE=1.618= & &:tLfl

HEXBERYAR SHESAREERL [BE&EEH ] SRR BN fRATEREEAE [

SWpl] Bk =M. WLk, BY. 228, LHP. Marseilles Unite D‘Habitation, France

[E&WwH ] FFRITENETMAERFMASZRIFR T B EEMAEM T B0 EEN » \
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F 5% E N I Marseilles Unite D‘Habitation, France Al Villa Savoye , France, % 18 J& < R 4 F 0045

2 ENB M. [image courtesy : http://litspat.medialoperations.com/ ]
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it E£S31EX. World Expo Site, Shanghai

Synergistic and harmonious integration of prime and sustainable features
and Nature: ...is everywhere, in every living things, -
Sundial [ The sun, sky, earth] , Value of underground space.., ....

Greenery, ...

World Expo can be designed with : Golden Ratio, 1.618 as the directive for distances
between buildings, the form of buildings. Golden ratio triangles, gnomons, polygons,
etc., even golden ratio solid forms and biomimicry can be used for design buildings

and spaces. Natural lighting diffusing into underground space through glass arranged

EigtmEast -rhEE

in golden ratio spacing , will form a strong golden ratio configuring underground,

serving a means of harmonious integrating of underground and aboveground

environment.

Golden ration in China Pavilion, World Expo Site, Shanghai

Marseilles Unite D‘Habitation, France

A

Also a Golden Ration museum can be established, to show case world wide knowledge

and designs using golden ratio, in physical means or virtual means. The buildings

designed by Le Corbusier using golden ratio, such as Marseilles Unite D‘Habitation,

France and Villa Savoye , France, can be built in Expo Site, Shanghai, based on the

original drawings designed by Le Corbusier. [image courtesy :

http://litspat.medialoperations.com/ ]

Also desirable to build a golden ratio underground city of 1.618

million square meter, consisting of cultural, entertainment,

shopping, sports facilities, traffic hub, food centers.

—




E¥itiE <178 X. World Expo Site, Shanghai

T X Ay 2% R i KA THO RS, RSk E
A A SR E RIS AL [ R3] . Also desirable to build a golden ratio
jj@ﬁ '}@%ﬂ% SEETQVH—?WU underground city of 1.618 million square meter, consisting of cultural, entertainment,

. o shopping, sports facilities, traffic hub, food centers.
Possible use of golden ratio right angled ‘

(FEdER, China Pavilion )

triangle in layout of key buildings and

facilities, and landscape

B

CA/BA=CD/DA= [HE & ] 1.618 : D Bk (3 EHAR
Theme Pavilion)
T X @A S R R ES AT R AT R L [ 38 4
Bl ] et R . A R AT R E R 1)

[ tfl] Mm%, =M. k. B,
20 ...
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-~ &YEG ) (1571-1630)
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Geometry has two great treasures:
one the Theorem of Pythagoras;
the other, the division of a line into extreme and mean ratio.
The first we may compare to a measure of gold;
the second we may name a precious jewel.

-- Johann Kepler (1571-1630)
German mathematician, astronomer, scientific astrologer

[HERER] : [HE&HH ]

The precious jewel : Golden Ratio

il

Thank you very much




