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Analysis of Prestressed Concrete Girders in Chanthaburi River Bridge

using Finite Element Method by ATENA program
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Abstract

The bridge over the Chanthaburi River is a pre-stressed
concrete bridge. As the bridge is located near the river mouth
connected to the sea, it has a high tendency to lose its
reinforcing bar. Furthermore, due to the prestress losses in post-
tensioned bridge girders, it can induce excessive deflections and
crack in PC bridge girders. This article aims to assess the
condition of the bridge's superstructure by analyzing the

behavior and predicting the structural failure patterns of the

bridge by using the 2D Non-linear Finite Element Method (FEM),
ATENA 2D software. The model was evaluated based on AASHTO
LRFD-2007 standards. From the analytical results, the influence
of prestress losses was greater than the influence of corrosion.
In addition, the bridge has a higher load capacity than AASHTO
standard which meant that the bridge’s girders had slightly
deterioration. Therefore, the bridge will be able to support the
load capacity. However, maintenance is required to strengthen
and prevent structural corrosion, improve the structural

efficiency, and prolong service life in the future.

Keyword: Structural assessment, Post-tensioned Concrete girder,

Bridge’s superstructure, Non-linear finite element method
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C15-PL25 15 25
C15-PL30 15 30
C20-PL20 20 20
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Ten f . A Loss Force Force Force Force
don ! ps (%) @0% @20% @ @
(MPa) (mm?)
No. (MN) (MN) 25% 30%
(MN) (MN)
1 1242.60 38.5 22.467 574081 459265 430561 401857
2 1252.21 38.5 23.586 578522 462817 433891 404965
3 1265.94 38.5 26.637 584864 467891 438648 409405
4 1265.94 385 26.637 584864 467891 438648 409405
5 1252.21 385 23.586 578,522 462817 433891 404965
6 1242.60 385 22.467 574,081 459265 430561 401857
7 1262.02 38.5 24.332 583,053 466443 437290 408137
8 1285.46 38.5 28.083 593881 427103 445410 415716
9 1262.02 38.5 24.332 583,053 466443 437290 408137

55 AA51eviuninIsIvRe NSy

Tunisimszvianuanuisalun1ssunseng (Point Load) 9
nsgyasuuAuRNeIgUaale (girder) 813 30 wns larinunli

wseinswiluuTnanna1snuLaE UM capacity AManinnTg

Ly

FRFIgULUUshear failure iolazmTnnnuannsalunsiuuss
\iau (Shear capacity) 101las9a$1e Tnsluaudded dadns
wuuTaesesuidduniaiminnseiiiszegsneg iy N30
3995V (support) v83Girder fiszozdaus 3 2ufia 15 WATTINRAY

= v, L Y Y 3
13 ns6l lnetiussesyneg9ay 1 LUAS wazlaianimiinnsevin

a va A a va

Quﬂi%ﬁ\?ﬂquﬁﬂﬂ‘ﬂ?u@] LW am‘ﬁﬂm’mmmsﬂumﬁu LL?\?ﬁ‘Qﬂ'ﬁJ@]
B &

Tagnudndledunysdminnsgyivinaningasessuniegeiaidy

a wa

szerladn 4 wes AuaiansIdAluguuuunsItalasusadeu

(shear failure) LLﬁﬂ&ﬁﬂzU‘ﬁl il

Maximum Shear

3000

Capacity | ™.
2000 TG
= ..
z L
g 1500 '....,..
8 Optimal ..., ®
1000 -
loading
500 ey
position
0
0 2 4 6 8 10 12 14 16

Loading location along girder's length (m)

5UN 4 nelarsdiniussevinsausadeuuagiuvisiinalvian

9a7 ArUANn1TlduTIaINTEEN151n9f 2 (Displacement
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(Displacement)
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5.6 NITAIMIUNITINAYBIAIUAINEII 77U AASHTO LRFD 2007

5.6.1 wmdnarumug1gudale (girder) 872 30 AT kaz
el (Top slab)

Areax SW xLx9.81 0.866x2.4x30x9.81
2 2

5.6.2 MineInse H20-S16-44 Uaz i minmi 19995195
(Lane load)

=305.84kN

(l45><30)+(145><(30—4.3))] 9.3x30
+
30

[1.33x = 497.56kN

5.6.3 o mihvie
=305.84 + (0.954 x 497.56) = 780.51kN
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geani Aruanildainuimsgiu AASHTO LRFD [1] Fsenanuesin

10991n1599°n (Compression crack) 085121 10991ALTIAN
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