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Fig.1 Damage of non-structural walls observed in the 2016
Kumamoto earthquake
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Fig.3 Details of typical exterior frame
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Fig.4 Dimensions and reinforcement details of specimens

Tablel Specifications of flat walls

Prototype W1 w2 W28
txD 150 x 1050 150 x 1050 150 x 1050 150 x 1050
Height 2000 1800 1800 1800
D10@180 D10@200 D10@200 D10@200
Vertical double double double double
. (D16double (D16double (D16double (D16double
reinforcement
for edge) for edge) for center) for center)
(pw=0.52%) | (pw=0.48%) | (pw=0.48%) | (pw=0.48%)
. D10@180 D10@200 D10@200 D10@200
Horlzontal do%le dogle dogle do%le
reinforcement |0 5306) | (pu=0.48%) | (pui=0.48%) | (pui=0.48%)
Relnforcement D16 double D16 double None None
for opening
Anchorage With With Without Without
of D10
Slit Without Without Without With

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* 27.17
W2 2.53 x 10* 27.4
W2s 3.09 x 10* 29.0

Unit: N/mm?

Table3 Material properties of reinforcement

Type Elastic modulus Yield stress Tensile strength
D10 1.85 x 10° 375 506
D16 1.66 x 10° 351 510
Unit: N/mm?
RIHLMEIRE A 21N/mm?, $k71% D19 LA LAY SD345, D16

LUTF A3 SD295A T %, $RTHIE 1 FEN B 5 FEAY SM490,
6 BELL 125 SS400 TH Y, 2% 2 D 7 FEAY SM490,
8 MELL 7% SS400 TH 5,
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Fig.5 Test set-up and loading history
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Fig.8 Axial force vs. drift angle relationships
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Table4 Damage class definition of RC columns and walls®

Damage ot Remaindd Deterioratel Lost
Description of damage Lateral load Pt - - - (L
Class Vertical load Remain ‘D_ege_rio_rgt; ____!:9_5}’
I - Visible narrow cracks on concrete surface Damage class 1
(crack width is less than 0.2mm) b [ —
I - Visible clear cracks on concrete surface Falling Ifcfrg‘t’;’/e”“g

(crack width is about 0.2 — 1.0mm)

compression
failure of concrete

- Local crush of concrete cover
111 - Remarkable wide cracks
(crack width is about 1.0 — 2.0mm)

Lateral strength

Buckling
of rebars

v - Spalling off of concrete cover
(crack width is more than 2.0mm)

- Remarkable crush of concrete with exposed reinforcing bars

\_Cracking _

- Buckling of reinforcing bars
- Cracks in core concrete

A\ - Visible vertical and/or lateral deformation in columns and/or

walls

v

Displacement

Fig.12 Damage class vs. load carrying
capacity (brittle member)®

- Visible settlement and/or learning of the building
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Fig.13 Shear force-drift angle relationships with damage classes

RENTz, W2S HERIKIIEI A 1.0%rad THEEELIV, £
FEA 1.8%rad THEEVE, W1, W2 Bk & i LT
KM EZHDHHDOD, ERA 0.6%rad £ETAY >
N ES OB = O THREETV, VORIE S 5IZEE
T2 Z &N TEHRGHEERO M EXAMR S L,

5. £¥&®H
ARFFETIE, RC FHIEEOHEEMEGEOIR S L ORE

HIENEORFTEZ B L LT, BEEOEEOFEE R Y

v N ORF A LEK T L35 RC J73LRBED FRINH A F2 R

AT olc, Fiz, B XSHIEEAEE FVC I LEED

MHEMERIZ OV THEZE Lz, UTICAMERIZEIDELN

THREE LD D,

(1) FBEIZE T DEEMEH OB EME L TH, —i%MN
TR FNRE L RIRRE O R KM 2 RET 52 L 25
BROICHERR LTz, £, sl ORI L 0 ks
V2N ZFL D I VXHE O E A & RV Lo SR
W2 ML OFRERIRD 1.4 (FREE TH - 7=,

(2) HILBEIZB T DM DEEEMIETH LT, Fx
BEDIRERICH AT 2 T O OEINE L ORIZEHK L

WICBWCHEEBZMKE TE 52 L 2R LT,

B) FBEICAY v N&EFKITDH T & T, HNBERRAZT

LT D F TREQB GRS AN HRET D Z &

LR LT,

(4) Bk S E X 43 T FEHE I He S\ T NLRE O R MERE
DT EITo T, FINREIZES OB ER LA
U hOREIZ X o THREHI#EMEES N LT 52 8
HER LT,

HEE

AL SCREH A B e B B & FHE T (A) 3
EFE 17H01306 (WFFEfREH  BEHE L) OBk Tz
Fhii L7z,

ZEXH
1) AARRETES  WARKEIGFRRERS  E550H
2, 2015.1

2)  FRETHN - EEETHON — R - REAHIUE I
FEPE & Y OREE —, No.803, 2016.12

3)  BAARBEES B - IREKRER & 5% 0 RC ik
A — FFMAIBE O JFIR & 3R E~DIEEE —, 1988.10

4)  NEARCE, EREL, @ ERYER L —KD RC
&G SIREOREIEVERERIAN, B AR SER
4, Vol.80, No.713, pp.1145-1153, 2015.7

5)  BEAERERL K o R SRR OO 1 S K 3 T
@%i@@ﬁ&%hﬁ,mm&

% HiE

- 762 -



