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ABSTRACT

An objective of this research is 1o develope an andlysis method capable of evaluating the characteristics of
mechanical behaviour at each phase from the inifiation of crack to yielding and failure of reinforced concrete member.
An analytical mode! is developed in order to predict post-failure behaviour of reinforced concrete member through
considering bond behaviour between reinforcement and concrete after the crack occurred, aggregate interlocking at
crack plone, and bilineor behaviour of reinforcing bar affer yielded. In boundary plane af which each member with
different thickness is connected, due to the dbrupt change in their sfiffness local discontinuous deformations such s
puling out of reinforcing oar from the footing, slipping in boundary plane, and penetration into the boundary plane are
likely to occur. Effects of these local discontinuous deformations on deformational capacity of pier system are significant
enough not to be negected. These deformational characteristics can be token info account by infroducing joint
element. Also an analytical model is developed to express the confining effects of laterdl tie which depend on the
exisfence: or nonexistence and the amounts of transverse confinement, etc.

Key words : post-faiure behaviour, bond behaviour, local discontinuous deformation, boundary plane, joint element,
confining effects, Iateral tie
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Fig. 12 Geometric details of test specimens

Table 1 Properties of test specimens

Concrete Longitudinal steel Transverse steel
Test specimen strenthh £, o s o1 s Confinement Asils
kalem kg/cm2 percent /<g/cm2 percent | mm configuration kg/mm
U3 355 4466 327 4973 1.69 75 Type A 1278
U4 326 4466 327 4973 254 50 Type A 191.7
U6 380 4456 3.27 4334 1.95 65 Type B 128.7
u7 398 4456 327 4334 1.95 65 Type C 1287
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Table 2 Maximum shear strength by test and analysis unit @ ton
Test Analysis
, , Modified Sheikh and This study
Test specimen . unconfined (9 120
confined M Kent and Park Uzumeri confined unconfined
@ © @ 5)
U3 27.3 30.6 33.1 356 334 296
U4 332 289 35.1 357 339 286
U6 350 311 343 373 348 306
U7 349 317 348 37.7 364 303
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Fig. 17 Load-displacement curve for specimen U7

Experiment Analysis

Fig. 18 Crack patterns of specimen U3
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Fig. 19 Crack patterns of specimen U4
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Fig. 20 Crack patterns of specimen UB
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Fig. 21 Crack pattens of specimen U7
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