e QlYE= o1&t ¥

MX|2 BUE RC 22| AS

Behavior of RC Beam Strengthened with Advanced Lifting Hole Anchorage System
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Abstract

In order to strengthen RC structures, various strengthening methods have been used. Particularly, external tendon
strengthening method is very popular method to strengthen damaged structures in terms of efficiency, ease, economics. In
this study, improved anchorage elements using the lifting hole were proposed to strengthen PSC or RC girder without any
damage. Two types of anchorage elements were proposed and these elements were applied on six RC beams. Also, three
types of existing anchorage elements were applied on three RC beams. Otherwise, any anchorage element was not applied
on one RC beam to used as a control beam. To analyse behavior of these elements, static load tests were carried out.
Test variables were anchorage shapes, prestressing level on the steel bar and tendon profiles. Deflections, strains and
modes of failure were recorded to examine the strengthening effects of the beams. Ductility index and tendon stress
were analyzed by comparing cracking load, yielding load and ultimate load. As a result, proposed anchorage elements
using lifting hole were superior to existing anchorage elements in terms of strengthening effect and furthermore, they

showed ductile behavior based on energy method.
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Table 1 Test Variables

3 _ 8% KN) )
A T fac (MPa) A (mm) - 27234 82| 271 (mm) R
] e
i AEA ST - - - -
ED1 140 190 - A=
Lifting—hole
anchorage element ES1 280 95 - 24
(LHAE)
3300
30 X450
X300
ES2 280 95 - 2
ESM1 280 95 0 A
ESM1-5 280 95 50 A
ESM1-10 280 95 100 2
Jacket—based ESM2 280 95 0 A s e
anchorage element
(JBAE) ESM2-5 280 95 50 A
(22
ESM2-10 280 95 100 | jic [
® ©
Table 2 Material Properties
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(kg/m®) (kg/m®) (kg/m®) (kg/m?’) (g/m® e (MPa) (MPa) (MPa)
394.0 177.4 749.7 978.9 30.85 0.42 28.9 3.37 2.66
B A
i IEAT (MPa) QT (MPa) AXE (%)
D10 409 637 20.0
D13 454 621 21.0
D16 485 601 22.3
PS 744 PS 75
5 A2 (mm) | B4 mmd) | AT KN) AXNE (%) A5 (mm) FEAE KN) AT (KN) 9w (KN)
SWPC7B 12.7 98.7 183.4 3.5 34 671 828 804
Al
EAE (MPa) QAT (MPa) &8 Id=83 (MPa) &g HdkgE (MPa) 1983 (MPa)
313.8 480.3 ~ 588.4 186.3 107.9 274.6
PA BE
EEAE (mm) AAZe] (mm) Expansion SleeveZ©] (mm) Ha A 2ol (mm) ZA 217 (mm)
18 130 55 100 23.5
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Fig. 3 Detail of Test Setup
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Table 3 Failure Modes
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Fig. 4 Load—Deflection relationship on Anchorage Type
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Table 4 Results of the Test
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Fig. 6 Load—Strain relationship of External Strand
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