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ol#] Z3 2 E(Element 1)
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@,(t,7,) U @,

@, (1,7,) ~ @, (15,T,) U @, —¢,(T5)
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A A
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Aging A<=
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Fnl |140111 Bcln D[En (Tn)D
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DNS D I DAC n D — IjAC n D
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dKlj(TjH) E]j(.[j)g/l ]‘jr

Ao = Aikshd

restrainln
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Y. ZF (@, -0, (T))E, (T ) +K (T)p,)]

=3 FulX (@, =, 1)) (1, i (1,0

(3.15)
- Eln [@,(€,(T,)+K,(T,)y)] ~ Eln (Egr ~ € (T,))
Aaz{(e)fzmmn - EZn Eann
AN DG = ok ZARE ARelA AC,,,, o1 AT, .. = AR
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Ao & Axtshd

restrainln

Ao-f;ttrainln:_ nZEn [((plj _(plj (Tn ))(8] (T]) +Kj(Tj)yl)]

n-1
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ofe) mAelE siRel gy TAE Ave] Sws
Ao-lbnm :Aaf;irainln +En (Agn + AKnyl)
Ao-;unp :Ao-:’(;ftrainZn +E2n (Agn + AKnyZ)
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{agy {ad} + [ao,[ar (3.19)
nggge o sxust[ao, AR 2 Aar] g 9o Axel 2ol A

#] Redundant force{AF} £ AMEgth 18] 3L Released Structure ol X AJZF £, ~1 A}

EEEEEEEEREEE
f@f %4 J’%}

A
% 313 273 AR
gd ARz |1 FREEA WAE AD(@) =D(@,)e(t,t,) 7F S kds]

t}.

AD,(6) = [Ae(N,dx + [Ak(D)M,dx (3.20)
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Curvature in actual beam K

Assume 2™ degree parabola

S M = LL (L-x)k(x)dx-D,L=0

o

N oA 7t A H o] wmE ey D,, D)< AAsE 1 ko] A 7te] Hh

D=l 2 0k

(3.21)
L
D3=—g [0 2 Ik}
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% 3.13 % 2] redundant force & T4 AH(A)S] RHER sHH

I Ak, O
AD,(t,t,) =g[0 2 I]EAKZEM (3.22)
3

ks
FAE 3 H(flexibility matrix)= T-3F7] 913l @9 EHEES T A Alststo]

2(3.9)25E T3 AK, & AAFSh

%IAE E‘ 1 07 —FDEOE 523
@k,0 EAI-B)EB 4M0

AK = FWUFow APolunz {FA% 3 H(flexibility matrix)<

- _ 2L
Saa =DK, 3 (3.24)
AGPA AL ol gl AF,(4,6,) F Asa
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31 2747 AEZYEYs Bl FHd
A -8 A 3E
1 Preflexion release(7d 7 1) T, ~T,
2 sHlB 55 ZAYE BH(d43h T, ~ T,
3 AAH- 25 3 8k(Jack down) T,~T,
4 X3 S FIF Abets st T, ~1

AA A Z AGek A AGe] 7155 7hds] s olelel 2k o 7)A AHA
olg] HAte Aol FAZEMN)S £dBH ZAYEQ)E el F HA o}
A ate 3 o] Waks AlZkG=1, 2, 3,.....n )& HERATE ofgel A F 7
o= €l FAES] B A&sh AR =2 00lA Evkal
Aol =2 E(Element 1)
AZE A%
Xu&1), X1, .. X, (&T,)
3 A
@, (1) @,

@ (1) =@ (1, T) U @, -¢,(T,). @,¢T)-¢,(T.7) U @, -q,(T;)

...... s (AI(Z‘,TI)_(Hl(T,ﬂTl)D (Al_(pll(rn)

(An—l (t’Tn—l) D (pln—l
qDln—l (I’Tn—l) _q)ln—l (Tn’Tn—l) D Qn—l _QQn—l (Tn)

q}'[ (t’ Tn ) D QH
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For £ B E4 32 E (Element 2)
A= AF
@, (t,7,) 0 @,

@y, (1,T,) =@, (T5,7,) U @, =, (T5)

®, (t,Tz) —¢, (Tn’TZ) 0 ®, —P, (Tn)

(pZn—l (t’-[n—l) D (pZn—l
@ (t’Tn—l) —@, (Tn ’Tn—l) O (e (Tn)

(pZn (t9 Tn ) D (pZn

Aging Al

X22(t9r2): X23(tar3) 2ty XZn(taTn)

3.5.1) T,~T, Y Preflexion release( 3 1)

WA AGHS A

BNcr E:_E (A |]4011 Bcll%l(rl)g
M. 0 ! l%cu I, 1, ()0
(3.26)
DN?hD — DACIID
O O0=—°Ly€u 0, O
M, 0 o B O
A= ot WY E, FEHI
e 1 of _EEHANE (3.27)
—_— — — D — _ .
K0 E(4[-B)TB 4 QriMp
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21(3.28)% o]l&3t Ao < AlLtstd

restrain

Aaf;ttrainl _El[(pll(gl +Ky)+HEG, ]
(3.28)
Ao” _E11[§011(51)+5sh11]

restrainl
o714 @l V|EAS Aol FAYE Ao R shak 9l Ao y 2 A<l
4 EAE AdelA sdrix e o]l

OHER T, ~T, YW=

bot bot Fnl
Ao-ll :Ao-restminll + Ell (Ael + AKlyl)

(3.29)
Aall(;p =00y, +E, (Ag))

restrainl

2-1) A= AL (for release structure  n=2)
DNcr D g |140111 Bcln |IEj (Tj) D
D]‘lc,, | 7= : ’ Y %cln Icln %(j (Tj ) O

nl__ (M B, ﬂ:ldgy(Tﬂ)D
- E nX n( P '(Tn )) o o Y 0
jZ 1 : q)lf qolj %Cl}’l Icln %KU (Tj+1)|:|

(3.33)
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D4c'ln B D[E (T )D

_Ell n
(H %Cl}’l Hjﬂ( (T )D

. o _p o Bl
0 E: —E, (€ — € (T,)) EB;’ E_ Bty EBczn E

c2n

U
i (3.34)
U
_Do\7 (1))
2(3.33)°1 4 de (T ;,) = ' jAj(Tj),

dK, (T ;.) (80,7 (T,0) - A0y erﬂ% @), olt}

Ao S Aiksid

restrain

n=1 __
Ao-l}‘)eox[tralnln - Eln [(qolj - qolj (Tn ))(Ej (T]) + Kj (Tj )yl )]

j:

=3 EX @, =0, (5,))de, () + i ()0

(3.35)
_Evln[(pln(gn (Tn)+Kn(Tn)yl)] _En (gshll _gshll(-[n))
AO—}Z’thraann EZn gsh 22
Aol ZARlE el LU maANE 4ve g
A b‘” Ao-lbeov[tramln (As + yl)
(3.36)
Ao‘l”p AO_ﬁthramZn E211(A8n+AKny2)
43359 (36914 Aol el LUn sRel s Aty ge

W o 2 AAksio)
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35.2-1) FEAYA A% HA

a9 318 oA AH 7} Axre] 3 XA FEY Wsk(A 334)E 7ML AF

BN

AL WEA7]E= I8 AXLSE Redundant force S 7F&d A He] RAHE=R &1
TE9 Wsk(A 334)5 A(3.22)0 tidste] TAAHY AR wstE Ak,

o} x| Aol Ao A ZF

DAK
-—[0 2 1]EAK2DX2 (3.37)

thw,
A ofdl AAE mERe] A et

0%
el BRIES F Aol Aststel AG.9)=FH 7 Ak, & Atkd.

5&5_%%% — __EDH)E (3.23)
akH E(T-BHEE 4 M7
MK = Fskon Agolne §dn @he
1 =AIT12?L (3.24)
4G ol &ake] AF (1) 7aara
DF,(1,t,) == £, AD, (1,1,) (3.25)

OHER BAAHANA FYE, AFSFF o3t SHWH3E= released structure &

Fusi{Ac} of BAY 8 SAMsE Hald "k
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Abstract

These days in Korea, the bridges using preflex beam have been constructed because of
height limitation. Due to crack in such bridges, two major difficulties encounter while
construction and use. This problems can be raised because the long-term behaviors of preflex
beam are usually neglected while designing. The major drawbacks of steel composite
structures are loss of prestress because steel restrains deformation of concrete. Especially in
the preflex beam, stress loss by creep and shrinkage is big due to a lot of compression forces
induced at the initial time and high steel ratio on the cross section. Furthermore, preflex beam
systems constructed in Korea are simple beam type, which is facing maintenance problems at
the expansion joints and supports. Therefore the continuity of preflex beam is highly
demanded. However, if the continuity of preflex beam is done, the behavior of structure
becomes complex due to secondary effects and increment of construction steps. It is difficult
to consider at the all construction steps, so to solve these problems simplified works and
parameter study about long-term behaviors are necessary.

In this study, the analysis method was proposed and experimental works were performed to
prepare design criteria about long-term behavior of 2 span continuous preflex beam. In the
analytical studies, the phased analysis method was proposed using AEMM(Age-adjusted
Effective Modulus Method). This analysis method was verified by experiment and three
dimensional finite element method using the commercial program DIANA. Experimental
works were performed for 70days using vibration wires on the 2span continuous preflex beam
model. The results of experiment estimated initial effects of creep and shrinkage, and verified
the proposed analysis method. And then using the analysis method verified by experiment and

F.E.M, parameter study was performed in order to estimate the degree of effects of each
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variable. Finally, throughout these procedures the criteria of long-term behavior analysis of 2

span continuous preflex beam were proposed.

Keywords

Creep, Shrinkage, 2 Span Continuous Preflex Beam, AEMM(Age-adjusted Effective Modulus

Method)

Student Number : 99415-506



o
M
il

Ajm

R
Gl

ol

=

;Oﬁ
X7

X

1o

ofp

mn

el
HK

™
il

]
—_

o

o
=

e

ol

o
or

Tor

=

™
il

]
—_

%
!

E
o]

s

_WVT_

il
)

ol

i

Ajm
<H

|

o
e

X
Lol

ak
=

th=

SolAl A

a4

A, 1el3 wPATE Ak

Np

o] =xo] Y74

ol
Plo

] =

0
o

o

Tor

Z12]3L Clean Shot A v, 7], FujolAl FHAbE =Huth 28 e

TE

)
N

e RRIcH

o

)

AHE B o]



