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http://www.youtube.com/watch?v=t_3McZIQBa4&feature=related
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Location: Beijing, China center of “Olympic Green” Designed by Glﬁc}(ner3 Architektur und Stadtebau with Beijing Institute of
Total land surface: 80,900 sq m Architectural Desllgn B .

Events: Artistic Gymnastics, Trampoline, Handball, Wheelchair Basketball Concept: Unfo!dmg Traditional Chinese Fan

Seating: 20,000 Cost: $125 million

The steel roof trusses stretch144 meters tall and 114 meters wide. The frame is
composed of 14 steel beams weighing a total of 2,800 tons. It is a bi-directional truss
string structure made of a multi layer laminated metal composite material that is

strong and light weight while reducing noise. The roof required 9 robots to assist in
construction.

The “green” features are the photovoltaic generators installed under the roof and
behind the curtain wall which put out approximately100 kilowatts of electricity
daily. Additionally public walking areas are constructed of water-permeable
material to allow rainwater to seep into the ground for harvesting.
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Lateral roof section
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Longitudinal roof section




Cable Connection

Steel Pipe of Mast
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Elevation Section Schematic Turning
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Roof Connection

Roof Purlin
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Roof System

TWO-WAY STRING OF SPACE GRID STRUCTURE

Upper Chord Bar

Lower Chord Bar
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(b)) Upper level--Single Cable (m)
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(b)Bottom Chord Bar(m)
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(b )Lower level--Double Cables(m)



Cable Test
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(b)Cable test--two(m)
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Roof Load:

HN
» 0.875m = BYYm = b80.:21—
1

KN
s 1
. L 224.8100

S n L . Table 17-12 (cont.).
OW Oa . Weights and Specific Gravi
3 Weight wieight |
.:E'l' T r | Wper Spacific: b per Specific
Substance | cuft Gravity ‘Substance " cu ft Gravity
4 TMETALS, ALLOYS, ORES TIMBER, US. SEASONED
— — | Maistura conlent by weight:
. o TS - 8 — Bt ot Sevcrea e T g%
= Bronze, 7.9 to 14% Sa Grean timbes up 1o 50%
'i'-|'1_ 'i'-l"l_ Bronze, aluminum Ash, white, red ) 062-085
Cogper. cast. rollod Gecar, whi, 164 22 0.32-008
Copper ore, pyrdes ... Chestnut a1 066
Gold, cast, nammered press. v £ o4
Iron, cast, pig Fir. Douglas spruce 22 081
W = . Iron, wrought Fir. aas 25 040
INnd LOa or top face ey
- Iron, lerro-silicon Hemlock 23 042-05
ron ore, hematte Hiceory s 074084
Iron ore, hamate in bank Locust 48 073
E r r on ore, hemante 10088 Mapie, har 43 068
iron ore, smonite Mapio, whit 2 0563
4 4 on ore, magnatite Cak, chestnut 54 086
— iron slag o Oak, vo. 59 085
—_— "= Ei— s o 10, T
J E u - Lead ore, galena QCak, white: 46 074
-i-‘l-'l .i.-l.ll Magnesium, alloys 32
Manganese ... ....... 20
Manganese ore, pyrolusite 2
Mercury 44
Monel Metal . yellow, shordeat a8 061
. v 5 Poplar g 048
Platirum, cast, hammered Redwood, Calk 26 042
Spruce, white, blac 27 040-0.48
Walnut, tlack 38 061
Tin. cast, hammersd Walout, white %6 | o4
Tin ore, cassiorite
Zinc. cast. rolled
Zinc ore, blende
VARIOUS LIQUIDS
cohol, 100% a0
| 7
Acids, ritric 91% 4
VARIOUS SOLIDS Acios, sulphuric 67°% 12
Cereals, oats bulk % Lye. socin 66 106
Cereals, barey bulk &
Cereals, com. rye i | =
Ceroals. wheat 52428
Hay and Straw bales 39830
Cotton, Flax. Hemp 58
Fats 8
Flow, loose 84
Flow, pressod
Giass, common
Glass, plate or crown
Glass, crystal
Leatrer
Papsc 09071
Potatoes, piled os78
HAubber, cacutchoue 1234
o781
028-.035
8- 039
00559
o784
0892

ot sl

Noteset3.3, Page1l ...

'd iquids refer to watsr at 4 C. thoss of gases to air at 0 C and 760 mm pressue. The

weights per cubic foot are derived from average specibc gravities, except whars stated thal weigh's are for bulk, heaped, or
{loose materia. ete.
AMERICAN INSTITUTE OF STEEL CONSTRUCTION
.
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1205 + 165 + 0.8W 1.2

K
+ 1l.6|5.26d— |+ 0.8
m !

KN
88021 — 4.8235
m

KN
= 720.b3—
m
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Reinforce Concrete Frame
-Steel Support System
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Loads from the roof trusses are transferred to the ground
through a frame consisting of 437 beams and 78 columns of steel
reinforced concrete.



Construction Considerations

Durable structural design of 100 years
Base structure reliability of 50 years

Seismic design category “B” which indicates almost no
limitations

Seismic intensity of 8, which means
= People have difficulty walking during activity

» Moderate destruction occurs, including structural
destruction

» Peak accelerationis 2.5 m/s"2
» Peak speed is 0.25 m/s



Seismic Evaluation

@ Performance
Evaluation:
maximum
displacement angle
of 1/138 occurred
in the y direction in
the first group
under the action of
natural seismic
waves




Seismic Evaluation

@ Shear wall structure is
main structural system for
straightforward
earthquake transmission
and has very good stiffness
and deformation

@ Concrete cylinders
supporting the balcony
structure have good lateral
force stiffness and the
ability to stand as part of
the reinforced concrete
frame




Seismic Evaluation

@ Steel structural system
strengthens the balcony
and enhances the in-plane
stiffness, integrity, rigidity
and stability of the
reinforced concrete
columns

m A steel reinforced concrete
frame can maximize steel’s
good ductility and
concrete’s resistance to
stress to improve seismic
performance




Seismic Analysis

Multi-structural system is good for seismic
forces in large span structures

Good ductility and stiffness of the system has
influence over the large-span areas, improving
their overall security

Structure meets severe earthquake need in
maximum story displacement

Working condition is maintained

Has reserves of strength and deformation
capacity
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The Beijing 2008 Olympic National Indoor Stadium is an example of a modern
structural accomplishment.

It meets structural design standards in terms of aesthetics, safety and reliability while
creating an incredibly interesting vision and a monumentality successful functional
building to be enjoyed by generations to come.



