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Damage Index for Seismic Evaluation of Infill Walls in Reinforced Concrete Frames
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Abstract

This research presents the determination of an appropriate

earthquake damage index for infilled masonry walls in
reinforced concrete frame structures. The index can be used to
determine the level of damage to the infill wall under
earthquake loading. The damage index can be obtained from
structural analysis of the infilled RC frame with appropriate
model for the frame and infill elements using Park-Ang
formula. The proposed damage index was calibrated with the
test results collected from previous studies. The data used in
this study were based on cyclic tests of RC frames with
masonry wall subjected to monotonic and horizontal cyclic
loads. The behavior of the infilled wall was stimulated using as
two equivalent compression-only struts. The analysis results
including the displacement and energy dissipation were used
to assess the damage occurred to the infilled wall. The

proposed damage index can be used in the design and

performance assessment of reinforced concrete frames with

masonry walls.

Keywords: Damage Index, Infill Wall, Cyclic Load, Equivalent
Strut
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Wararuksajja et al. [5] & o 4 o o
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Mehrabi et al. [4]
No.4 55 | 019 | 00010 0.006
Wararuksajja et al. [5]
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WS02 78 020 0.0017 0.005
WS03 6.8 020 0.0014 00018 . " " o0 o0 100
Jiang et al. [6] _
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dulsyans auduiussruinaszduaudsme datuiu
wdanuiiazay (B) awnlasnisuiuan Fenrsmeaesiivuac
FuuszAnsann 0.1 fs 0.35 uazdunumandadanudems Ald 4
ailinnsITATY Faarlderduilanudemeiifiddaiuluuday
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719199 3 wsauazn1siAdeuiIAUTEERRUUlLSIadURA (Cyclic

Loading)
HaAADU wuudiaes
doisting e TiL’f’jaauﬁﬁ e rlwst,i]?iauﬁa
s gnudnagean w0 snudnagean
(mm) (mm)
No.4 162.36 11.94 159.92 10.84
wso1 465.00 14.95 463.70 14.00
WS02 450.00 14.86 456.67 14.00
WS03 410.00 14.00 382.53 14.00
AFKJ1 587.71 40.60 540.08 41.00
TA2 547.00 35.00 574.20 30.97
IF-1 319.00 19.50 305.66 14.00
IF-2 275.92 14.40 278.69 13.50
anTedl 4 wansvadeuiidAty
Fosetha Q 2 %
(kN) (m) (m)
No.4 87.74 0.030 0.0375
Ws01 301.63 0.028 0.0344
WSs02 299.29 0.028 0.0356
WS03 234.36 0.028 0.0325
AFKJ1 302.24 0.082 0.1056
TA2 326.73 0.062 0.0844
IF-1 139.63 0.039 0.0587
IF-2 114.21 0.039 0.0512

A5199 5 wanaAvnsutiaNudsmeinualdvewrarsiegg
wazA1dYaudsEIRaY M 9aTdaeg19liadta 91nn1slden

<

FuUsrdnsar1ee 2neNTsaENUd AduUsednsAvungan azden

Wwiniu 0.25 Tngagviliaiunsamuinatadenvidainudenende
Wiy 1.028 919930R FaliAnlnalAesiv 1 undian

an3197 5 datianudening (DI) annslaadudszans (5) Asineg

Foshetns B
01 | 015 | 02 | 025 | 03 | 035
No.4 0923 | 0979 | 1.036 | 1.092 | 1.149 | 1.205
Ws01 0918 | 0970 | 1.022 | 1.073 | 1125 | 1.177
WS02 0885 | 0935 | 0.984 | 1.034 | 1.083 | 1.133
WS03 0980 | 1.039 | 1.098 | 1.157 | 1216 | 1.275
AFKJ1 0863 | 0907 | 0950 | 0993 | 1.037 | 1.080
TA2 0842 | 0.896 | 0949 | 1.003 | 1.057 | 1.110
IF-1 0.750 | 0.793 | 0.835 | 0.878 | 0.921 | 0.964
IF-2 0854 | 0900 | 0.947 | 0993 | 1.040 | 1.086
Aade 0877 | 0927 | 0978 | 1.028 | 1.078 | 1.129

Standard

deviaton 0.068 | 0.073 | 0.078 | 0.083 | 0.088 | 0.093
Avg+SD 0945 | 1.000 | 1.056 | 1.111 | 1.167 | 1.222
Avg-SD 0.809 | 0.854 | 0.900 | 0.945 | 0.990 | 1.035
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4. NITNINTUTLAUANNLEDNY

wdInAldaduUsEans B Avangauwiniu 0.25 udr Swily
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UITHU0e Wararuksajja wagauy [5] 3 fegas loun WS01 Ws02
uazwso3 Idendvianudems o wiiAaanudemesiieg fuand
Famsnedl 6

a13799 6 fiinEEY A uRaTANULEDIETZAUGS 9

gigilmnudene (DI)

dnvasanudene
WS01 WS02 WS03
Total collapse of infill 1.57 1.52 1.16
Extensive large cracks 1.07 1.03 084
52

Corner crushing 0.77 0.74 05

First diagonal crack 0.48 0.47 0-24

NA15199 6 ANYUANNEENIEVRINTIBFNIINNUNAFBY
wazdvdainudsvig arursamvuaduinaeilunisiansuiseay
Audemeidu 4 939 Lanafannsnei 7

15199 7 AIINISRANTUTEAUANIELNY

szauAMULEDINY ANYALNINIBAIN gigilmnudeme
Collapse Total collapse of infill > 1.00
Severe Extensive large cracks 0.80 - 1.00
Moderate Corner crushing 0.50 - 0.80
Minor First diagonal crack 0.25-0.50

5. aguwan1sinen
MU ElEIAsEnvInsiuaRY A dem e Rz
dmiunsuszifiundedgnelulassoimsaauniaadiuman Taenis
AirszsiuuviaeadiefnungAnssuanudemenuuliusingeyi
AiAN19LA 82 (Monotonic Loading) hagihuuwssaauiia (Cyclic
Loading) waziU3euifisufunanisnaasunieg lusdn e
i dnesuazduuszansildlunisiuinmideiianudenie
(Damage Index) v0enisdgne nan1sAnwAsaaTUUsTAUEATY
oid
1. menziwuviassuulilsinsgyhiirnasien wagwuu
ussadudia fusenszritiuinageanainasiasesilana
msinsgidenndesivlufidniafiniu wazn1siasei
TinagonndosiunanImagau
2. eduussanimnuduiusseninsssduanudemeiiia
Fusunduufiazan (B Hmurzaudimdunisuill
ATl UEYIE AINENNITVOR Park-Ang @115y
a3fe1AsHITedgne daviiu 0.25

3. nasinsinsasyiuaudenie fmuaded dudaa
Weomeagsening 0.25 - 0.50 agluszAuanudemeias
ayianudeniedatogsening 0.50 - 0.80 agluinmud
sgAuANdselIuna dlinnudeneiiaegsyning
0.80 - 1.00 agluinmueisziuaudenesulss Lazaaving
fvilnudsmediaiuinnda 1.00 lassasiedanudeniy
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