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The Effect of Shrinkage and Creep in The Connection
of New and Old Bridge

Student: Cing-Lan Shih Advisor: Dr. Fu-Ping Cheng

Department of Civil Engineering
National Chiao-Tung University

ABSTRACT

In this thesis , the stresses in connected slab , which is occurred by the
differential shrinkage and creep, was investigated between new
constructed and old bridge. A finitezelement model is established by
Diana, a commercial finite.element. program, to explore the effect of
stress in the connection slab for different environment and time after new
bridge was built .The results of FE-analysis show that the shear stress is
maximum at two end of the joint :Delaying the time to joint the new and
old bridge and joint it at higher humidity and lower temperature will
reduce the stress occur in the slab, too.

Keyword : shrinkage , creep ,the bridge widing , prestressed.
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Code ~ NEN6720 Code ~ JSCE Code ~ JCI Code ° & ** & & 7 5%
# 12 CEB-FIP Model Code 1990 e s &2t 5 4 45 » FpL T %k R
i» #-r %+ CEB-FIP Model:Code 1990 4 12 &gt - H ¢ Egﬁ’ﬁmf@%‘? d
CEB-FIP Model Code ® #3848 23+ & %1% = g % CEB-FIP
Model Code ¥ 7 3P % = A28 eizt B > md B > A28 { 8- 4
R EH R PR %’ﬁ d Kelvin Chain £ Double Power law #4c 11 2+
¥ o
2.5.1 scHgE = 2 Ry E

Bt 2R TS T EE

&s(t,ts)=€s0Ps(t-ts) (2.5.1)

HY ogo % EILOVES (2 #ic(notational shrinkage coefficient)

B(t—ts) & 3 B 2 pr [ enhd 2 e o



to 5 VRS B AL PR R RS Ml o
g0 B Bt-t) Vi T ANF RE

€50 = Ss( fcmzs)BRH (2.5.2)

FA e foms) = 160+103[9— mexlo-" (2.5.3)

cmoO

3
Bri=-1.55 1-(11:;) ] ¥ 40%<RH <99%  (2.5.4)
0

Bru=0.5 % RH >99% (2.5.5)

Hoo B 5 Rk aiBS Gl KRBT A

N | —,

Be(t—t) = (*(‘tjf) (2.5.6)
350| +(t—ts)

252 B el gt ¥
B EE 2 LA R

Yoo

R A ffo|<04fa(to) BT PV BRBERE RS R

MR TR o B S AN J(tt) T AT Ao

J(t,to) = Eczto) + ¢(Etc’2t8°) (2.5.7)

9P 1 Ec(to) & to FEFerRELM (R



p(tto) = B Tl A TR R AR DN oA SRR

FRENE drééixi\'éfﬁfmﬁéﬁﬁi& v PR AT

to,mod = max| 0.5,to,7 le—i—l (2.5.8)
2+1t,7

Ho g Lok a4 enfalic ()% 5Kk a=1
(2)— 457Kk a=0

(3)% W st Kk a=-1

;T\: v toT FT/”J;J‘_,?T = ;\: Y T

(2.5.9)

tOT_ch[

R i

Tref T (T)

@(t,10) = PoPe(t-to) (2.5.10)
do & 1&3E FEESR (% Hic(notational creep coefficient) » Be(t-to) & 4 it B
PF RO R LM Gl A BT d T g T RE

P o = grnP( fonas)B(to) (2.5.11)

- RH
gen =1+—RHo_ (2.5 12)
h \3
0.46| —
&)
Blf)=—> (2.5.13)

( fom28 j
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Bt =——  (2.5.14)

0.1+to?

h=2Ac

(2.5.15)

F¢ CRHE ¥ B cfp $HRB 2 [% ] Ry 5 2E 100[%] > hes

Bu(t-to)= (ﬂ] (25.16)

RH V) 1
Br zmin(1500,150(1+(12 j ]—4—250] (2.5.17)
RHo ho

25.3 FREEEFEE 2 A BEE AEES

0O O H R E R AR G i g SR G T B
_1' ﬁmﬁi%ﬁﬁ @%%L% ¢ qﬁ ﬁf'] ﬁjtofg’:g& I{f’)%é}i fcm(to) ’ff'gﬁ'ﬁ

G BCEc(to) » &P d 11T 7V 4e 1 gl-_';aj o
TETEFEZBRTY

oA C P EOPUR 58 B foo X FLE R & kIR enfRsE e B

H 2 e

fcm(t) = ﬁcc(t) fcm28 (2518)

—,ﬂ: v femas :‘% 28 X E’f"’&”@ gé)i ﬁcc(t) ;‘%. E‘i:ﬁ;’l&‘;’j”\:irﬁ{%\ T‘]‘ ‘fl\:"—r .
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ﬂcc(t) = exp[s[l — \/?j} (25 19)

HP lcs FIPRE AR 7 F(1)S KR s=0.2
(2)- -k ik $=0.25

(3)% B kiR $=0.38

S Bt 2 RS i E D A7

tog = ic/{TL _ T(lr)jdt (2.5.20)
P T 2 $rREE R T 5 & HER 293K cai Ll
4000K™"
SRS B2 B k2 P E
RS t X gl GBcEc v LT N E
Ec(t) = o/ Bec(t) Ecas (2.5.21)
H P Eas i 28 % G54 (h ik
2.6 BB [4]

it CEB-FIP HBE$-5 ¢ A fp 1 2] % 25

-

oA - B EH RR o Bl

~
\
oy

BB AR R AR R
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(viscous-elastic) > %’ﬁf d The Kelvin Chain model # Double Power law
F4e 22t E oo d 3 A L 37 E_* The Kelvin Chain model * i 73+ & o
F]pt 12 T ¥ %F The Kelvin Chain model 4e 123! o

LBES > Bl B R%ET 47 5
&ty = [I(t,1)Co(r)dr (2.6.1)

He A C 5ot penddic

1 - - 0 0 0

—v 1 —v 0 0 0

_ | - - 1 0 0 0
c=| g (2.6.2)

0 0 Quir2l+v) 0 0

0 0 0 0 2(1+v) O

0 0 0 0 0 2(+v)

Bk fet=—0F| 02 B} RSB tFt+ AR EHET 47

Ag = j(J (t+At,7)—J(t,7))Co(r)dr + +jJ(t +At,7)Co(r)dr (2.6.3)

t

v

B A F D FE REES (263)7VF FEL RS T E
de Borst fr van den Boogaard 3k Ji& 4 % it G pF B cradf 4 T G

A 1 B & 0 mid-point = B (t <t St—i—At) frig¢ * L D=C"

Pl 322 425t 5

Ao =E(t)DAs+5(1)  (2.6.4)

1
E(t)

t+At
=§ [It+atcdr  (2.6.5)
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&= B[O+ A0 It pdr  (26.6)

2. F 32 % 4258 F 8B 5 Dirichlet #c7)

J(t,7) =Zn:

a=0 “(T)

# 7|7 ¢ Kelvin Chain & Model %2 > 4r@) 2.1

( ) (2.6.7)

Ea(r) 2 A 1T HCAIEF R m e R en® R > @ $er| P = BEE
B Aere Boergh i 7 R 4F 2 & pF T (retardation time) A«
Na
Aa = —— 2.6.8
T 268)

a

#(2.6.7)7 F » (2.6.5) 2 r(2.6.6)5% 7 &

1* =ﬁzn: ! Eal(r)(l—exp( a”AH))dr (2.6.9)

n ot
G(t) = —E(t*)z_([ Eal(r) (1 & exp(— %D exp(— Aa' " )o"(z')dr (2.6.10)
ode BtTH » Eu(r) A E A A AR INA (T

* ( 1_%(1_“1,(_%))} 2.6.11)

)
&(t)=-E (t*)zn:(l - exp(— Tj}a(t) (2.6.12)

Flt v RE R R

expl- " Jo(rydr  (2.6.13)

— t 1
O El(r)
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AR HELALAR T LT HR 0 o P A 2 4T AT RUBK IE
SRRER LR = S S SRR S R L AR N
PRS2 A 47 % e ae R 3 o
323 AELfE M A [6])
IR AT 2 F A E A2 B8 ¥ S 0 40 ANSYS - MSC
Nastran ~ MARC ~ ABAQUS ~ DIANA % H ¢ x5 i3 * d 7 fF

TNO Building and Construction Research #7%F & ! %k 2_ $it 42 DIANA >

TNO 3 - * 3z 7 eom S aRgl 22af 75 5877 2 6

DIANA 5 - %33 A~ o475t 51 FIREAT FehE &
He20 %BH 2 (modules) :
DIANA Primary Modules
A: Linear Static, Eigenvalue, FemGV (Pre/Post-processor)
B: Nonlinear, Dynamics, Shock & Response Analysis, User-Supplied Subroutines
C: Potential flow, Heat Transfer, Groundwater Flow

DIANA Supplementary Modules:
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D: Euler Stability Analysis

F: Parameter Estimation
DIANA Specials:

E: Pipeline Analysis

J: Liquefaction Features

K: Lattice Analysis
Supplementary interfaces:

M: IGES-FEMGEN interface

N: DXF-FEMGEN interface « y

DIANA ¥ it { sﬁ?gﬁ‘#ﬁ\ﬁﬁ\%@\ﬁw\%%ﬁ

=R L QURER = ﬁmﬁi'?L@/ F AT EZE SR IR e o

DIANA #3484 35 5 2 b efillesries » £ ks 52
PR A2 8% o B &7 DIANA B > F & L6 4
#% (input file ) ¥# 34 7 4% (command file) - # ¢ 31%]/\7}%?;;& TR
RAFE 0 o480 BRIE s ~F 2 3R ~F e i 4R

T laa® Rk - Hass a2 INREHME S

EEE VA L U e £ Ml ]‘frrﬁ.ﬁév_ uﬁiﬂ SRR
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X g Ay fifi (cm) y F i Ay i (cm) z e i A fifl (cm)
TSRPEN AN Ay Ay Ay | T (M)
432 0.137 -1.58 2.06 -0.113 0.185 -0.117
540 0.137 -1.58 2.06 -0.113 0.185 -0.117
648 0.137 -1.58 2.06 -0.113 0.186 -0.117
810 0.137 -1.58 2.06 -0.113 0.186 -0.117
864 0.137 -1.58 2.06 -0.113 0.186 -0.117
918 0.137 -1.58 2.06 -0.113 0.186 -0.117
XXt 4 i (kg/em’) | Y'Y i | 4 fifi (kg/em’) | ZZjE ] 14 fifi (kg/em®)
ERPCEN A iy | Ay~ =K Ay~ Ay |
432 76.1 97 61 -21.7 26.6 -38
540 76.1 -97.8 60.8 -22.8 26.6 -38
648 76.2 -97.8 60.8 -22.8 26.6 -38
810 76.2 -97.9 60.8 :22.8 26.7 -38
864 76.2 -97.9 60.8 -22.8 26.7 -38
918 76.2 -97.9 60.8 -22.8 26.7 -38
XYy 4 i (kg/om’y o XZEE | 4 i (kg/em®)
7o R HrEl T AT LT iy |
432 31.4 -36 17.1 -15.4
540 31.1 -36 16.8 -15.2
648 31.2 -36 16.8 -15.3
810 31.1 -36 16.7 -15.3
864 31.1 -36 16.7 -15.3
918 31.1 -36 16.7 -15.3
e 1 IFafo) Pradi il
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