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Table 1 Properties of reinforcement

Steel angle (L-50% 50 x 6)
Corner block (B)
Fig. 1 Seismic retrofit details illustrated in upper half part of the column
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Fig. 2 Corner block

(unit: mm)

Rebar,hoop,PC bar | a(cm?) |fi(MPa)| €4(%) |Es(GPa) 3. 0000O0oon

Rebar D10 | 0.71 | 371 | 0.20 186 0000000000 VOOOOROOOODODO

Hoop 379 | 0.11 | 391 | 0.19 | 205

PC bar 549 [ 023 [ 1220 | 0.61 | 200 oooobbooddesbooorROODOOO0
Steel plate | 2.3 | 2.5" | 302 | 0.14 | 216 OD00000 Fig.30000V-ROODODOOOO
Steel angle | L-50x 50x 6 | 250™| - 200

Note : a=cross section area, f;= yield strength of steel,

&=yield strain of steel, Es=modulus of elasticity,

* =thickness(mm),  **=assumed values.
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Table 2 Column specimens

RO3L-P41SNh RO3L-P41Sh RO3L-P65Ah RO3L-P65Azh
; Steel “41 Steel 41 Steel 1

Specimen pfg‘?e +65 pfg‘?e =65 angle’ = = 65 z§1t1egele +65

M/(VD)=2.0 (t=23) B4 (t=23) B4 (1=240) (1=240)
PC bar 5.40-@41, @65 5.40-@065
Steel plate / angle Steel plate (240 x 300 x 2.3) Steel angle (L-50 x 50 % 6)

Prestress Non 490MPa (2450p)

Cross section

Common
details

08=24.6MPa, N/(bD0os)=0.6, Rebar : 12-D10 (ps=1.36%),
Hoop : 3.70-@105 (pw=0.08%). (unit : mm)
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Fig. 3 Measured V-R and €v-R relationships

ooooooooboooboboboobobbooogd
gboopCcOObDOODDOODDOODDO
uboboooboobbooboboobolog
ogooooopcObOOOOnOR=2.5%00
sooopd 0O DOO00D00O0OR=3.0%03000
uboooobobog3gboopcOobboononDd
U@oo0)boooORrR=4.0%0 10000000
upoobob4s000pCcO0OnDDOOOnOOg
uoooobooooboboboobobbboogd
uoooooooboboboboobobbbooogd
ogoooooobobbooooooooon
uboogopoobooboobooob,0booog
gobboooooooooboooboooon
gboobogecobooboboooboooon,d
oooboooboobooooboog

o000 RO3L-PesAWODODODOOOOODODOO
Ub0Dbo0o00b00DbO0dD0n0RO3L-P65SAND T
ubobool1goboo40000000o0obon
gbo20000000000pc0bO0OnDnOOd
ubobooboooobopecOooboboononDgd
ugboooooboobob47oop00onnboon
ooooooobooobobboobobbooogd
ubobooooboooboodibFeg 30000
gboobooooboobov-ROODDODOOODMmMmAOn
uboooobooobooboonb 1.0%000
doooopoooooooooboooooo
ooooooooboooboboobobbooogd
pCOO00O0D0OO00O0OO0ODOOOOODOOOO
ubobooboobobooboooobooboong
oooooopobobooboooobbobooogd
oooboooooobooooobooooog

RO3L-P41SNh

RO3L-P65A,h

x :PC bars are fractured

Fig. 4 Observed cracking patterns (depth side) and photos after cyclic loading test
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Fig. 5 Effectively confined core by transverse reinforcement
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Table 3 Confinement effect and shear reinforcement due to PC bar prestressing, steel plates and steel angles
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Notes : Ve=A0v [o,0b.lj. /2 00000000(6.4.3)
G=lateral pressure due to prestressing,
ke=confinement effectiveness coefficient,
g=yield strength of PC bar,
g=pre-tensioned stress of PC bar,

A = confinement effectiveness factor in truss mechanism,

v = effective coefficient of concrete compressive strength in shear,
g,=concrete compressive strength,

b.=effective depth in truss mechanism,

Je=effective width in truss mechanism.
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Fig. 9 Calculated and experimental results
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