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The Design of long cantilever beam using post-tensioned tendons
in Kumjung Stadium
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ABSTRACT
A prestressed/precast concrete system was used to build the new Asian Olympic Stadium
Project in Pusan, Korea. The stadium(mainly intended for cycle racing) is designed for the 2002
Asian Olympic Games and has a seating capacity of 20,000 spectators plus a few private suites.
More than 1300 prestressed/precast components were used and they include single columns,
primary beams, cantilever beams, double riser stands, and double tees. Especially, a total of 24
cantilever beams is used on the fourth story for the stands and double tees. These 8m long
beams are post-tensioned to prevent cracking, to increase their durability and to serve
serviceability by vibration. A cantilever section with cast-in-place topping is 800mm wide and
1500mm deep. Cantilever beams are connected to the column with the corbel by cast-in place
concrete. Bonded post-tensioning tendons were assembled at the job site. Dead-end anchorages
were installed in the end of cantilever beams and live-end anchorage is the opposite of them.

This article presents the geometric layouts, design features and so on.
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4.3.1 Prestress Loss

Post-Tension¥ # A |4 Prestress Loss BtY 2 Anchorage loss, Friction, Relaxation® Shorting
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Af ;= A pr + A pr + A pr +Af s A Anchorage seating loss, F: Friction
R' Relaxation of tendon, S: Shortening of concrete
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4.3.2 Service-Load Design
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3 3 Friction loss calculation

e(m) 0.45 0
T 0.8271 0.86 0.94
o . P/Altonf/cm®|  69.62 79.81
Slress a 9
: A ; : fe(tonf/omd) | 12532
12001 Foree lionh . : osa Transfer o
) ; ‘ fb(tonf/cm?®) | -125.32 0
_ P/A(tonf/cm®)|  59.18 67
Effective Stress 5
a5 ft(tonf/cm™) 106.52 0
80 after losses 3
fb(tonf/cm™) -106.52 0
0 Service-load | ft(tonf/cm”) | -12.4(0.K) | 56.7(0.K)

0 8 tength [em)tg

final stress fb(tonf/cm?) | 130.8(0.K) | 64.7(0.K)

1% 6 Friction loss diagram

X 4 Allowable stress in compression and tension

Extreme fiber stress in compression 04 f«

Extreme fiber stress in tension 1.6v/fex

4.3.3 Ultimate-Strength Design
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E 5 Design moment capacity
Mu 801.66 tf.m
ips 12,072 kgf/cn
d®Mn 121562 tf.m
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Natural Required ‘Natural Frequency
Frequency | Minumum Required | Forcing Acceleration Dynamic Remark
of Member | Natural Frequency |Frequency | Limit % Gravity | Load Factor
1.67 Hz 15 Hz 50 % 0.25 1st
3.33 Hz 3 Hz 50 % 0.25 frequency
5.46 Hz
3.07 Hz 3 Hz 50 % 0.25 2nd
512 Hz 5 Hz 50 % 0.25 frequency
E 7 HAEHE
Load case Release(cm) Multiplier Erection{cm) Multiplier Final(cm)
Prestress 0.8101% 1.8 1.458 1 2.2 17821
Wa 0.280 | 1.85 05181 2.4 0672}
05301 0.940 1 11101
Waa 0.460 | 3.0 1.380 |
0.480 1 0270
Wi 0500 |
0.770 |
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