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|

f;" = [BIM"dx+[BJE[" B, dxAw™
| |

n-1 ) )
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| |

(3.28)
| BLE:“Z(C.”:; —Cl N = N')dx+ J BIE]"e

J'B:; E:+l Z(C n+l Cirla )(M i+l M I)dX
[ i=0

ABFHI dX

sho

I+o

=k["AUT" +1)

°
>
~

z
%
>
=

z
rlo
)
)

ZAYE FAe A= #FE, n+173kelA

¢l thell el ek st Atse B APZ, AxFFo] o5 T fE
MElolc A 328)01 A Tr el e o] Wk ARE 27 4ga ARNE
point Gauss quadrature)= A}-8-3hc},

4 G2l AFER 2 E A ws WEE A (329)3 2, A
(3.28)3 (3295 A (B.18)°l Widste]l 3 FAE FAje] WH 7t

<= Ol A (33007

. un+1
U :( ”“j (3.29)
W

ST, =dU" (kAU +1) (3.30)

28



A AEA AA FxE FuA 3o FxHHPE RTS o] §sto]
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p(s) = [(X* (O + Y ©)+27 (1) dt (333)
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1= ((22)2 + (222 4 (25205
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T FFolth 4 (3.359 AolE HIWAHAL HaHA FHxE s o Ut

chain rule & #-&3H Th53 o] TAIE 4 Qi)

T2 (piog Tﬂﬁﬂrgzo L T4 F +ws=0  (3.36)
ds dp ds dp ds dp

.o dp®>—ds®> _dp—ds _dp
2ds? ds ds

Hooke o) H 025 Aolel Qgee thgat go AT & gk

T =EAe (3.38)

W el Aol v

rr

o714 E © 945 (Young’s Modulus) ©]3l A

oltt. A 337)F 24 (3.38)°l WHdste] pet s dAE I F Ao
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dx
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21(3.40)0ll A AlolE te] BAAxAE tha Zrh
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o AFol st EAL 5 Ak
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ABSTRACT

Since the lateral stiffness of a cable is developed from applied tensions, no unique
undeformed configuration of a cable structure is defined in the stress-free state.
Therefore, either the unstrained length of cable must be calculated from the given
configuration. Determinimg either unstrained length or tension that satisfies the target
configuration is defined as an initial equilibrium state analysis. Overtime, the
geometry configuration of a concrete cable-stayed bridge is changed by the time-
dependent behavior although it satisfied the target configuration at the initial
equilibrium state. The established method analyzed initial equilibrium state of
concrete cable-stayed bridge based on Newton-Raphson method for obtaining the
undeformed length of cables, which assimilate deformed shape of a structure to target
configuration at the specified target time when the time-dependent behavior will be
ended. Althogh the previous analysis guarantees convergence and satisfies exactly the
target configuration at target time, that method has a problem of developing excessive
bending moment of a frame structure. For overcoming the demerit, this paper presents
an initial equilibrium analysis of concrete cable-stayed bridges by applying the
suggested methods of steel cable-stayed bridges which is minimizing bending
moment of the frame structures and hybrid TCUD analysis.

A new type of concrete cable-stayed bridge using concrete filled tubular girder is
performed to demonstrate the validity and the effectiveness of the proposed analysis

method. This thesis is considering the time-dependent behavior of concrete such as



creep, shrinkage phenomenon and aging effects, effects of steel-concrete composite
beam and casting delay by the construction stage. The proposed method is capable of
considering the geometirc shape as well as the bending moment of a concrete cable-

stayed bridge at the target time in the initial equilibrium analysis.

Key Word

Concrete cable-stayed bridge, Concrete filled tubular, Optimization, Initial

equilibrium state, Sensitivity Analysis

Strudent Number: 2005-21178
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