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Analysis of Behavior due to Tendon Damage for Maintenance of PSC | Girder
Bridge

Jongho Park’, Jinwoong Choi®"

Abstract: Prestressed concrete (PSC) bridges are vulnerable to corrosion and fracture of tendons, and in particular, structures using the internal
post-tensioned with grouted system have difficulties in maintenance due to limitations of inspection. In this study, the actual behavior of PSCI girder
bridge was analyzed according to tendon damage. The target PSCI girder bridge, an decommissioned highway bridge of upper and lower bridges,
had the service period of 33 years and 20 years, respectively. Deflection and concrete strain were measured according to the location of damaged tendon
and loading method. Regardless of the age of the bridge, its structural performance decreased when the damaged tendon was closer to the center of
the girder. The change in behavior increased as the truck load approached to the girder where the tendon cut. If the load was applied to the adjacent
girder where the tendon was cut, the structural performance was likely to be maintained due to the influence of the entire structural system. The change
in deflection was difficult to observe visually, while the concrete strain exceeded the cracking strain. Therefore, it is recommended that future monitoring
and inspection of PSC I girder bridges should focus on concrete strain or cracking.

Keywords: Tendon, Damage, PSC I girder bridge, Maintenance

.M E o] As M3l B4 =t Hartt and Lee, 2016; Jeon et al.,
2019). -2 213A) o] §-8 F up2 A5 "l F24 71
St =2 FAL A A= i T FE 5 PSCI AH A0 A o] 2L o3k 1A melzl 3HE A mulo] AA| s

galo 2 BR 71t e AA wiFe] ¢k 35% 2 Vg S THDarmawan and Stewart, 2007(a); Darmawan and Stewart,
o] &% 2o, 20307k 301 o]’ PSC I At 2007(b); Li et al., 2011; Lu et al., 2016; Jo et al., 2017; Vecchi
%3311 olat Z7}= Tk PSC [ A P& ¥ E3 L 2E etal, 2021). Zo] ¥l M FH3F 72 ThH o] Joks
H2E ZIBE WS Ao Hal3) ghke] FHeksith 23 5417 nds} ié’bﬂ%{Acoustic emission) 7]'HE ©]
m%"ﬂ*ﬂ ZE'——r 15% % Bickton Meadows X = 1.2] U5 B3to] Y5 1A 9] B2 =5 2 ZAgste] A3 9l v
7] F2lo) w53 o] th<2] neFo] 7R F-2]of Ay mdo] A== ’6}9\"3\1’4-(Zhang et al., 2019; Rashetnia

w2 wA 2 F 7 BAEEA 2AERAS 289 wE et al., 2018; Kim and Seo, 2018).
= FAI%E Ho] At} o]F G, v, Y& FollA gk 11 174 Falel] mE As wstel A FAE FAjol| v
P &8 A7 deR R A (Ex, 2021), 22ERIA w7 = FFE T HAT F2]o W& 1A ahd X 1L
A Fale] mE A gt FAYE FREY AT HUHE P E B2o| 3 Ago] 3= %] 2 H(Coronelli et al.,
Sl thofst o471 =3 = A tH Vereecken, 2021). 2009), F2jol| W2 {2 e A4S § 7ol wE 1Ak
QukA o 7 714 o] Ha) o thi QR =akE o 2 ZHe RS Ba) w30 24 PSC Ko | =S o =31
ZEo FES v 2 T FA HIE F40F 1A THDai et al., 2019). 1A F-20]] EHKF ANFA =H HZ 2
of frA e M rHES -r]?iH PSC K 9 w&Fe| Zho 7= 9

19 [‘E oN
)
o rlr
FPXJ

13, HERFA EEAFATY PAFAA TS AR % AT = FAlol Y= ATk Darmawan
22359 3 Ex EojIro) 224 © = 21 =
Ao, dasmm e E e ST FAAT, and Stewar(2007(@) e 234 4 48 RIS 283l
*Corresponding author: jchoi@ex.co.kr . ) g0

Korea Expressway Corporation Research Institute, Hwaseong-si, 18489, Korea AASHTO type IV bridge glrder°ﬂ gk 8522 532435
B =l o3 05202410 5€ 31Y7HA 88 2 RUIFAIE 20240 62 28 a3ttt s A A Y 7sE B3 9] 45% = e

5ol EEAAE ARSF UL

Copyright © 2024 by The Korea Institute for Structural Maintenance and Inspection. This is an Open Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

53



AFo) l= *OPEHOM WA Ske] e QPR Aol AR A

TS 7Fsdo] =2 21 0= YERITE Kim et al.(2008)-2
PZT(plezoeletnc 21rconate—t1tanate) WA E o] &7 Ao~
E_/H bﬂfz}i %_—3]] 7]7<I-E'ﬂ 71—/\01] _/]5]- _x_/\l— (o] ‘60:]—% *—TLV‘:_]—%H%
BUER AAE AT Gou et al.(2016)2 733, F
Rz ~EYA THOZ HAE PSC vk~ 74%17,] PAES
A F2e g AR ER A=A A S st BE
A B A FYE AT AEAE Adstast sk
Kim et al.(2018)& &] 2= | EY A2 &-g3}to] 7144 A}
£ 97 A HH S ARFe T

PSC o] fAAEE A Thdst 71E 2 7ol =2l
S AAIE ATE NASEM(2017) E2EH-A 28] ZAR] 41
A4 2 284 HAS5S Fst vt v iALE 283t
ZAF S AAISRL 9Lem, NH(2020)°1 4= PSC 2232
R A7} e AR E F EAHOE A H 5 g
3 A E =AU FHWA(2013)0ll A= 12H9-E A gk
TR AARE A% H A AR AE N, SIX A, A

= AAIH 22 AABIATE Fulell A= 2016 PSC BE~
Atiae] Q5 1174 Fa 0 =2 1% ghke] M E|HA| PSC
wFe] fA|He ol B Azl o] FobHth AldEL] b Y
TR AA] AFAZ(RP A 2TH1)(2018) ol A 2z 2~
Eg 2 FAE A FeE7t 710l 1178 Al =
=9 & AYME J39E T4 43, Red &4 9k
18+ 710l 7HE = JATHMOLIT, 2018).

ol 3A H7EE 913 71%] kAT st et e &
AR 1A B, A7) S A Eidtel] Rlo] oAAs] x| e ol
ol o] EA gt E3 g A7Vt o244 2 W g
EE2 2o 7|Wstar 917] vl AA| PSC algke] 117A)

Egol 2 AFS BT oAl k. uehA £ Aol
+ AA PSCT AT a8 1744 Aeh-E F3l &4 3455 A
S T At S ayste] WA wF TREY A WskE
A5kt ol Bl Al wEFe] A 8 Al A
&3 B 722 AEe Fefshet] Exol 2 Zlojth

mrgﬂ

?

rfi'zzr

S

dslr] S5t EdAl o] Hu S
Aot o wEe Ashe) Zh2E 1973, 19861 =
20063 A H =SS, 11.7 me] F5 7FA] AL Aot

oo} Ankel 714 2) 912 Fig. 1] THeabAl LiERn 2T,
AR(N) 0] A9 4709) 21AHA 7L AT kol A2t 3
3700) 1A o] 20 QL= gEo]r, Tk Bao
B2 1R 2708 A o 2 AgstlT. sas) Tl
S 579) 217 Bhel) w0l Qow, FUN He) S
23R 270 % 3 o = eksielth

%

o\ _I>“I
i

Nl

i)

ﬂ .
_Hl
F
j‘l

o

N[\

Al

n)
é
mZi
i

—]xH

N
ey
- JN

ol

01791 741301THWH 741:401] =& A5}

T2 2T AT e EF uE v 4 A
| dele] 7% BAA S} o] & L o] 23}
YsI== sl EY sl 5t5 Al
Fig. 2] YERA AT

AES}7) 95t 2184 Aok A, 714
A 27 At o] 3TA| 2218 FE3HA
E Fig. 29| 852 #-8-skith. Ashd ol w
23S Table 10 JeEPAATE maF ko) we} age
N(North), 332 S(South) = %To}rq A48l ko] 3 WA
A 72 Ak 9] 79 N-1-0° 2.2 23 & <+ ok

o,
fe e
ﬂ—uoﬁ
Ar
iﬂﬁ

o oo
ol
ol
R
ot
_[N

o i rr

al

Lo O o o 1L 2

ol

2 @
)
X
o
fu

1,
Ru)

ol
()
EUR

ok
T~

N,
of

¢

k=)

ru

of M
2 rulo i% 4N

Jor
ON

N

o= AN >
N =

fu (o 2
e

A

A B

< e
F::::::::::::z--.--.._____ ___..-_--—-::::::'-""-;E:::
e —————— et —
= e i

A B

N-bridge
tendon cutting

S-bridge
tendon cutting

SECTION A-A” SECTION B-B’

Fig. 1 Location of tendon cutting

At first girder

Driving outskirt At second girder

Driving center

=

e 1 () 0 0 0
Fig. 2 Loading location and truck weight




Table 1 Experimental case by loading type

Loading type Name

Before cutting 1-0

AF first 1* tendon cutting 1-1
girder

2" tendon cutting 1-2

Before cutting 2-0

At second 1* tendon cutting 2-1
girder

2" tendon cutting 2-2

Driving Before cutting 3-0

outskirts of 1* tendon cutting 3-1

bridge 2" tendon cutting 3-2

Driving Before cutting 4-0

center of 1* tendon cutting 4-1

bridge 2" tendon cutting 4-2
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Fig. 4 Experimental results according to loading history of N-bridge after first tendon cut
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Table 2 Concrete strain of S-bridge when tendon cutting(Choi, 2019)

Concrete strain at L/2 (le)

Cutting
Gl G2 G3
First tendon 337.2 11.9 14.3
Second tendon 1008.3 14.7 9.5

Table 3 Concrete strain of G1 girder when loading G2 girder

G1 girder
Cutting
N-bridge ratio S-bridge ratio
Before cutting 29.2 - 19.4 -
1* tendon 322 1.10 66.7 3.44
2" tendon 31.6 1.10 66.2 3.41
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