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Crack Propagation in Prestressed Concrete Plank Girder Bridge

by Using Nonlinear-Finite Element Analysis

QLA LRANUNNA' LAY 3T Aadnesiand”

Pubeth Lertnantakul' and Wichai Kijawatworawet2

UNARED
algj v o = dl' 1 o AII a 4” a o
1AM THNIN12ANE389N17uNIN T A AR89 LANTINATW TUASNILARUATAB AL
ataue1NY Tnaldazniudnuaaaanssiande 0l ANUALINNANE A1LNALN9IAL Jmdnuastgy dlu
~ = o A , = o o o o . a o
nNrRANE TaeFaLlINAINanTENUA AN LIILINT9 L ATIAT N UUN UA A WLT LAAZNANTUNEY

uwisapuantiRveneunnuaraIndnuss s saudawintiu lGun £/, £, Ec, fos, Eps W8NT93ATIZRE

'
=

35 I udeawmuduuniidadu Serulsva el anulasuulasll azdsnasenisfuuss nisiin
FREUAN LaTNITLEUAN109TAT9A319 InaEiae 1T sunsn ATENA version 5.1.3 Tunn9aniiiueudsy

T Wesannanenuzeuredllsinsnfid nsnanaaalunalaionast 2 n1e9lAsaa3 98N 1Lwazes

v v H
Y o A o

o QI 09/ % dl o 2 a v v a a em aa
arunninaiminAnazyindin ldfasfieaaulaseaiaufani it If veliisensennffiatsanay
HuaneozussatingAanivingu Tdeudussan ussuiumulug naagiainadsaiinudn Asauls
fos \HurulsdnAyndenansenusianisuninazanefinredsa s uANAILIATLNITNTUEUAITRIA TN

o o

4 1
PAUMIAAALINTLAUNUANUAUNINTIgAaENaNTI AN ATY

ABSTRACT

The article has studied of crack propagation in Prestressed Plank girder structure which
Phra-mor-pi-sai bridge in Nakhon Pathom province for adapted in this case study. Considering the
physical properties 5 variables of concrete and wire stand, such as f/, f;, E., fps: Eps ,and this
article has analyzed by Nonlinear — Finite Element Analysis. Therefore, variables were changed,
there will be affected to bridge structure such as crack and displacement. The researcher used
“ATENA” program version 5.1.3 in analyzing. This research only considered about the Static load.
Summarily, the fps are main variables that affecting to crack propagation and displacement of

Prestressed plank girder bridge significant.

Key words: prestressed concrete bridge, crack, number of cracks, finite element
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Figure 2 Span length of Plank Girder
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Figure 3 Stressed — Strain Curve

Reference: ATENA Program Documentation, Part 1 (2012)
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Reference: ATENA Program Documentation, Part 1 (2012)
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Table 1 Properties of Concrete and Wire stand

Variables Values Unit Symbol
Compressive strength of concrete (f;) 350 ksc A
Tensile strength of concrete (f;) 32.93 ksc B
Modulus of elasticity of concrete (E.) 282,495.13 ksc C
Tensile strength of wire stand (fps) 17,584 .1 ksc D
Modulus of elasticity of wire stand (Ey) 1,970,000 ksc E

Reference: WLULNBATINAENIUINNARDINTENDNNE NIUNNUANTULNANNIAUATL TN
Inel fi = 1.76,/f/ (1)
E. = 15200./f; ©)

Reference: N170anuUUIATNA39AUNTRALETNWAN IasR VU0 1Ea1 (A1 191l 2550)
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Table 2 Data for Displacement, Number of cracks and Crack width

Combination Displacement (m.) Number of Cracks Crack Width (m.)
Original 0.03692 35 0.0001698
A-20%, B-20% 0.03835 41 0.0003014
A-20%, D-20% 0.04116 52 0.0004832
B-20%, D-20% 0.03729 54 0.0003801
C-20%, D-20% 0.05882 55 0.0003582
D-20%, E-20% 0.04081 57 0.0007803
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Figure 10 The Number of cracks at Truck load 40 Tons (Before Ultimate). And considering only the

cracks larger than 0.4 millimeter
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