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500

Steel plate (t=2.3mm)
Cormer block (A)

Table 1 Properties of reinforcement

Cormer block (B)
Fig. 1 Seismic retrofit details illustrated in upper half part of the column

Bearing area
=1200mm?

Fig. 2 Corner block

(unit: mm)

Rebar,hoop,PC bar |a(cm?) [f(MPa)| (%) [Es(GPa) 3. RBRERRUEER

Rebar D10 | 0.71 | 371 | 0.20 | 186 5 N

Hoop 370 [0.01 | 391 [ 0.19 | 205 HRREOGAW DV EEM AR, RO M

PC bar 540 | 023 [ 1220 | 0.61 | 200 LDV T B, L EM A R OBERICEET
Steelplate |23 | 2.5° | 302 | 0.14 | 216 BEBKERE Fig. 31R Y. V-REBICHR TR
Steel angle | L-50 X 50 X6 | 250" - 200

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

&~ yield strain of steel, E.~modulus of elasticity,

* =thickness(mm),  **=assumed values.
FHMEE R E EFHCHTHED T Table 112,
HHABREICH T 5HEBMROFMZFig. 11 L}
FICDOWTRY, lBAE—EZ Table 2 ITRY,
27— FOFIERIT, HEMEZITL T Table
2ITRY 4k & FIRFIZIT o /2, E/=, HEE, W
WCHIR®Y > )V % H T/ LI, Fig. 2 1R
d—F—7JnovJzEEBEL, INERAXRI
PCHBZAHMHE U THNIEL /=, PCHEIZE
AUZRERANITRTRARRVTHOK1/3580D
24500 T, PCERHE(5.40)1 B4 /=D 113N TH 5,

UZ-E#IE, BERMREE —YERL =SB
FtE D BMTREERS B H> Tdh 2. Fig. 412 PCHEE
ASRENT U 72 2 A OBRBIA D VD UEINIK & PC ik
DOHWINE, BLUEEERT,

XBRA RO3L-P41SNh IIFRRAIZHEA L TV
WHBRETH 270, BMADHEAEEBHIZPC
B OZEBEH RN RBREICKRES 2D,
WMANDLLTDODERTS, LHL, B0ihici
BOTBBRHENRREL, R=25% D2 Y12
WENSTHANRDLUTRDED, RUR=2.5%D
ED3EIBIZIT<EBRDR=1.0%HIHT, HEHhR
DPCHEN 24, XOMMETHITHEE L TR
BUKFEMmM A &Ko 7z, BIBE— NI, HErhRAt

Table 2 Column specimens

RO3L-P41SNh RO3L-P41Sh RO3L-P65Ah RO3L-P65Azh
; Steel =+ 1 =41 Steel
Specimen pfgtee + 2 g IS) ate,/ B+ 65 angle” 5+ 65 %egelle 65
PC bar 5.40-@41, @65 5.4-@65
Steel plate / angle Steel plate (240 X 300 X 2.3) Steel angle (L-50 X 50 X 6)
Prestress Non 490MPa (2450u)
Cross section

Common
details

08=24.6MPa, N/(bDags)=0.6, Rebar: 12-D10 (p=~1.36%),
Hoop : 3.7¢-@105 (pw=0.08%). (unit : mm)
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HEORAMERBESHEINS (Fig. 4THR).
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Ev-R curve

[Ev (%)

RO3L-P41SNh

RO3L-P41Sh

RO3L-P65Aih

RO3L-P65Azh
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0 2 R(%)

Fig. 3 Measured V-R and gv-R relationships
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352 ENbMho DT, MEBREROIL-P65ANTIZ
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BRI A EMNTEREDT, Fig.31TRT X
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RO3L-P41SNh

RO3L-P65Ah

X :PC bars are fractured

Fig. 4 Observed cracking patterns (depth side) and photos after cyclic loading test
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PCbar+steel plate PC bar + steel angle
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

. E L L A L
REBIHIBUIR IR BRmaEN THH
(7VA L 2BA) PC B R K TN
fgg?ggkﬁgg RIS HE30° LT | MR HE 0 LT
Mander 416 ke §%<ZV%;&Wh ke ZFEAEL , #HICH | ke £FEL , H5icHE
B & EREET5). AT % AT %,
i o 7 27V E R CWiE 2
5 ) . - RE—AZLEHETS
T 410 ke i3 WEELTERS. o 1o PO DI EE
KETB,
dloke iz kB> | B LTS (R |FC MEICSRES &ﬁ)\bﬂué%% : ALY 4%
EABRR | o RERIEE | hog R M o |EEOEABRIER (643) R ZEAT 5.
e 800MPa & < ) PC BB ICHENZHAL TUARWES | Fik
° EEBL, R,
Notes: Ve=A-v -Gy betje /2 +ovvv--- (6.4.3) A= confinement effectiveness factor in truss mechanism,

o~=lateral pressure due to prestressing,
ke=confinement effectiveness coefficient,

Gy=yield strength of PC bar,
oy=pre-tensioned stress of PC bar,

b.=effective depth in truss mechanism,
Je=effective width in truss mechanism.

— 1300 —

v = effective coefficient of concrete compressive strength in shear,
0,=concrete compressive strength,
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Notes: .0e=confined concrete strength,
os=concrete cylinder strength.

Fig. 6 Concrete strength enhancement due to
active & passive confinement (column end)
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Fig. 7 Shear strength of the column
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Fig. 8 ¢-¢ curves for concrete
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= Experimental skeleton curve
Flexual strength Ve by Fiber model (Mander)
— —— Flexual strength Vr by Fiber model (Sakino & Sun
- — = Shear strength Vu by AlJ Design Guidelines
(End of column)
"""" Shear strength Vu by AIJ Design Guidelines
(Middle of column)
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Fig. 9 Calculated and experimental results
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Fig. 10 Calculated N-M interaction diagrams and
experimental results
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