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Fig.1 Damage of non-structural walls observed
in the 2011 off the Pacific coast of Tohoku earthquake
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Fig.2 Details of typical exterior frame
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Fig.3 Dimensions and reinforcement details of specimens

Tablel Specifications of flat walls ] Negative loading | _Positive loading
H 7 =7
Wi WIR > ¢ SN i 2000kNjack D
tx D 150 x 1050 150 x 1050 -
Height 1800 1800
D10@200
Vertical double D;gu@bfgo
reinforcement (D16 double for edge) —132% =
(pw=0.48%) (Pw=132%) Horizontal force
Horizontal D10@200 D10@200
reinforcement double double Axial force
(pwi=0.48%) (pwi=0.48%) %
Reinforcement NG
. D16 double None -
for opening 2000kNjack J‘ I T T T T ITL
Confining None D13@100 Displacement transducer for restraint of axial elongation
reinforcement

pw: Vertical reinforcement ratio of wall
pwi: Horizontal reinforcement ratio of wall

Table2 Material properties of concrete

Specimen Elastic modulus Compressive strength
Wi 2.69 x 10* 217.70
WIR 2.68 x 10* 27.36
Unit: N/mm?

Table3 Material properties of reinforcement

Type Elastic modulus Yield stress Tensile strength
D10 (WD) 1.85 x 10° 375 506
D10 (WIR) 1.98 x 10° 417 581
D13 1.74 x 10° 382 531
D16 (W1) 1.66 x 10° 351 510
D16 (WIR) 2.10 x 10° 388 521
Unit: N/mm?
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(b) Loading history

Fig.4Test set-up and loading history

Nekzar sV — NOEELIHIT 572012, REK
i DR R & D M BER X AR T DA T ok
D 7= DUREAH I 2 251, XY i 57 AR B 0.006
iR T 5 L 5 DI3@I00 OUEEMTEAG, TFERL
Too 7283, W1 IZE S 2Rt BE DABR AR 1358 1 72 0o
Too 27 U — NI K OEEH) OF BHEEMEIE Table2 35 KO
JITENEIURT,

2.2 HifrEtE

Fig.4 (Z#frbs O SRR IRGR B X 3o L O AT B I & 2 4L
FIort, RERARITHEAT 7 L — 212 PC S CHEE L,

- 662 -
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Fig.5 Shear force vs. drift angle relationships
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Fig.6 Crack patterns
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Fig.7 Axial force vs. drift angle relationships
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Fig.8 Transition of total residual crack lengths
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Table 4 Damage class definition of RC columns and walls” S femangd _ Peteriortef_ Losy
Délll;eslsge Description of damage Vertical load Remaindd  Deteriorafed _ Lost
— Damage class VI vV
I - Visible narrow cracks on concrete surface A -EI. e.m :IE-; < ] »e >
(crack width is less than 0.2mm) = Falling of covering
. > concrete/
I - Visible clear cracks on concrete surface S yicompression
(crack width is about 0.2 — 1.0mm) 5
I - Local crush of concrete cover g
- Remarkable wide cracks (crack width is about 1.0 — 2.0mm) §
- Remarkable crush of concrete with exposed reinforcing bars
v - Spalling off of concrete cover
(crack width is more than 2.0mm)
- Buckling of reinforcing bars >
- Cracks in core concrete Displacement
v : Vis@ble vertical and/or lateral d.eformation ip c_olumns and/or walls Fig.11 Damage class vs. load carrying
- Visible settlement and/or learning of the building capacity (brittle member)?
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Fig.12 Shear force-drift angle relationships with damage classes
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