Joumal of the Korean Society of Civil Engineers ISSN 1015-6348 (Print)
Vol. 33, No. 3: 843~854, May 2013 ISSN 2287-934X (Online)
DOI: http://dx.doi.org/10.12652/Ksce.2013.33.3.843 www.kscejournal.or.kr

Structural Engineering 2x 3ol

PSZLM0| A PSCHO| S8EIAS Bl

Q47

Youn, Seok-Goo*

Experimental Evaluation for Ultimate Flexural Behaviors of PSC
beams with A Corroded Tendon

—
ABSTRACT

This paper presents experimental research work for the evaluation of ultimate flexural behaviors of prestressed concrete beams with a
corroded tendon. In order to evaluate the effects of loss of prestress or loss of tendon area on the ultimate flexural strength of prestressed
concrete beams, static load tests are conducted using five prestressed concrete beams. After exposing prestressing tendons in two test
beams using 25mm drill bit, the exposed tendons were corroded using an accelerating corrosion equipment to simulate loss of tendon
area. During the tests, steel strains, concrete strains and displacements at the center of test beams were measured, and acoustic emission
measurements were conducted to detect wire fractures. Based on the test results, evaluation method for predicting flexural strength of
prestressed concrete beams with corroded tendons is investigated. In addition, evaluation methods for predicting the existence of
corroded tendons in post-tensioned prestressed concrete beams at service loads are discussed.
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Mathy et al. 1996).
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Fig. 1. Details of 4m PSC beam (Unit : mm)

Table 1. Test beams and test parameters
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Test Test Initial Prestress
(0.7fpu=100%) Loss of PS strand area (%) Remarks
beam parameter
(%*)
PC-1 5 0 -
Loss of prestress
PC-4 78 0 -
C-1 0 100 no grouting
PC-2 Loss of PS strand area 60 10 2 weeks corroded
PC-3 76 30 3 weeks corroded

* : The 70% of tensile strength of the PS strand is assumed as the 100% of initial prestress.
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(a) After drilling

(b) After accelerated corrosion test

Fig. 2. Close views of the corroding site of PC-2
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(a) After drilling

1

(b) After accelerated corrosion test

Fig. 3. Close views of the corroding site of PC-2

Table 2. Matreial properties

Material Material properties

Concrete 28 days compressive strength f,, =31MPa

Reinforcing bars | D13, Yield strength f, =400MPa

SWPC 7B, Diameter = 12.7mm

PS strand Tensile strength; P, = 187kN,
Yield strength; 7, = 159kN
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Fig. 5. View of static loading test
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Fig. 6. Load and deflection curves of C-1, PC-1, and PC-4
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Fig. 12. Close view of disconnected PS strand of PC-2
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Fig. 14. Acoustic events developed during static loading test for
PC-3
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Fig. 15. Acoustic signals monitored during static loading test for PC-3
Table 3. Cracking loads and ultimate moment capacities
Test Test Initial prestress Loss of PS Cracking load Moment capacity (kN'm) Failure mode
beam parameter (0.7fpu=100%) (%) | strand area (%o) (kN) Test Calculated
PC-1 5% 0 16.4 45.56 44.63 flexural
Loss of prestress
PC-4 78% 0 279 55.68 51.48 flexural
C-1 - 100 14.9 31.05 24.88 flexural
Loss of
PC-2 60% 10 20.0 4455 48.36 (43.75%) flexural
PS strand area
PC-3 76% 30 25.0 39.76 46.30 (37.14%**) flexural

*; Calculated moment capacity based on the assumption of the loss of PS strand area is 30%
**; Calculated moment capacity based on the assumption of the loss of PS strand area is 60%
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