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»|MD. Shafiul PWD XE LRSS 2016.10- |EJtX HAiIEH
ISLAM (M) SATREPS # 2019.9 (B L)
Golam
4 g, 2017.10- | KERX EHH
3 (S’\,:\)MDANI UAP |XHRIAREE 2019.9 (st
4|Debasish ausT |JICA REITHE |2017.4- @bk BTA |2017.10- |EdLK HIERF
SEN (M) 8 2017.9 B (BFR4&E)  |2020.9 (B L)
S.AM.
5Nassif pwp [ICA EHiHE |2017.4- BAX A |2017.10- |EHKX AR
ZUBAYER = 2017.9 (FAEHE) 2019.9 (LB
(M)
Zasiah - e
XEERZE 2018.10- |HILK HIHERF
6 (TFA)FHEEM AUST SATREPS # 2021.9 (1ELRE)
7Sadia BUET |JICA RE#i#H& |2018.3- wmAb K BEE |2018.10- |EAL K  EEETF
AFROSE (F) [URP |B 2018.9 B (BF%R4&E)  |2020.9 (L)
8Maisha BUET |X®l&#EFE |2018.4- witk @R [2018.10- |EIkK TR
MALIHA (F) |CE KIEEHER 20189 B (&) (20209 € Ti0))




JICA REAWHE |2018.6- BAK ARF (2018.10- |EKAK AR
= oo & - SE 0
oM Naheed [BUET |& 2018.9 (AEHE) 2020.9 (1&L558)
ADNAN (M) |CE SEUT=RA 2020.9. Bk hAEER
2 #& DC1 ' (IELERE)
Murshalin  |[BUET 1 i it 2018.10- |ABRKX EHH
10 Abhmed (M) |cE XHERFE 2020.9 (Ca=25))
" _'?:ﬁ;?eem BUET |XRi#&#E%¥4e  [2019.4- BmA B 2019.10- |[EA hEEH
KABIR CE KEEHER  [2019.9 (AEHE) 2021.9 (I&L558)
(F)

12 Md. Khairu |BUET |XHE&EEZE |2019.4- BAK ARF (2019.10- |EK AR
HASAN (M) |CE KEEEHEREH: 20199 () 2021.9 (L)
13 Mozrul Islam [BUET igé;’zzﬁ 2020.4 WK HERF |2020.10 [ERK
(M) CE = |-2020.9 (FARE) -2022.9 (151 g%E)
14|Afsana Ema |BUET XREEZ2E (20219 HK R
(F) CE KIEEEHEEY  |-2022.3 (FARE)

Masudur -

) XHELRZS (= o
15|Rashied (M) [JU hpeg BREICKYEE
162&}2‘&'\& PWD XREAEFEE  |2020.4-2020.|FIL K BIE |2020.10- |FHILX ATHEHF

FE a-) @z
Rahman (M) AIEEEHEREH |9 B (BF%R4&)  [2023.9 (IELFE)
MKIRTFIETE,

BUET : Bangladesh University of Science and Technology, CE : Civil Engineering, URP : Urban
and Regional Planning, UAP : University of Asia Pacific, JU : Jahangirnagar University.

MR E RS & LT, AFZEBRAA YA G, HAMZ OB R O T b A b 2153
WEMLTRY, 7NV—T ) =X =23 (2T A NN—=—T 4 7)) Zi@% 14 [ FEf L,
TN—THOEIRNE AT S, T—2 O Input / Output DRHRZ IS5 Z &, 72
EZITW, 7ayz FOMFERRHEEICEO TE, £, LiRomm v E54 %2 FEm
W22 AN D 2 & T HARMOMFFEE (RG] 250 U7, SERICII eG4 9 b 3 &
L CEFMREDOBMNZE SN TERL, Bk T5XL912, #HFREEOBIERH Y, HH
FEMOTFH (TAPP: Technical Assistance Project Proposal, 2017 4= 2 H K772, 2018 4F6 A
WZIX U THITRIREIZ) MHITRIRE L 725 £ TR A B L7273,  Senior Research Consultant

(SC,244, 9B 1AIX20184FE2 A0D, &9 1AIER 1L AXG) IC (64, 2H 54
2018 -2 A, &9 141FA 10 A7D) OREMMPBEGESH, %6/ kb7 ny =y
RN ~OZHE73 2018 47 3 A @ 3rd JCC TGRSV TLIRE, ANEMTH AU Y —ANFEE L
TED, AL VIER(E LT, £72, BT L THEB S TWEMERZE - fiha 5
fti9% ODA 7r ¥ =7 hTHsHCNCRP (LZD%Mk7 =7 N Th b BSPP) & Dl
HLEMOOESTH D, M7 =7 MEIPWD ZAEHD 7 o Z—_— Mg E L TR,
HARDMEZKIEAZN—R L LT FEEZ AETEHT 2882, NEOBREMRA OME%L
EORHIE L £ O hET DM FREE L 22> T2, CNCRP - BSPP & 1X WS X° WG 2 —7 ¢
V7 U TSR L, T O OMEE MR L > 2RI EZED 5 L &b, #f
ZERIR (KA7mY =2 h) —34 (CNCRP * BSPP) (ZBWTHHEHEL/ZZ & T, Licbib
NR7EY, BSPPEZEUTATY B Y 27 FORSE (7 =at A2 MiTh) 235617 LT3
naTnb,

HARAM BRROBLEN I, B FHEE THHHEK - )18, HALK - Alwashali 8
H, KK - FEEO 22 < OFEMZ BRI COIEE 2 BEMICHE#EL T& 70, £,

_ 8 _



AT AN FEL, BARNFAENM CERZERT L5720 L, BRAUO A D7
12— UL S REAZHEE L T D, BARNFAETITHRK - ELROBAREE CGEX)
N, KZuVx/ FOREO—EEZFH LUAFEREICL Y, 2017 O HARBELE RS
T2 7V — FMEBEHEREEZE Lz, $, BAMOINEES T4 T,
Alwashali (2017 44 FF 3 AIb R FREL, 2021 4R R db RBhZ) 2% 2017 4EIC HASHE
B EACTERIFE, 2021 FFIZH 17 (A AHEE T 5253 C Early Career and Student
Award 22 E L, &F% (KIRKIEL), Syafri Wardi (KERKIE L) A% 2018 4512 H ACHELE
FARETHGHa L7 V) — MMEFSREE LS TN ENWZE LT, 723, Alwashali K,
AIHZEIROfEEDO L &, U7 ey =7 MBI LD o4, 2018 45 9 HIZ
B L7,

BEHREANICBI L C, 2020 HEEE TIZ, PELTWEHDETRTCET L, GIS Y7 |k
v =7, fEXY 7 M EOET OIS O1F0, EEBRFHHT AT A (27 Ly
VA—=HE) GhipaL ) — MERBRIK, Uy v X TRATAROINA T L— LR L
7o (BEL3~5), 72, THE TR LM DS 6, BBV RRUT o 7 k7o
TWEARMHERM ChLEB a2 o —TF — (& MEY Yy vy F AT A AH—R, 2016
) IZINCANU T T T a BEINMZANDOEE Tho7z, Ziuk, ~EMIT TAPP &
EZITV, ZIUCE DB WA BHIE L TRV, TAPPEIED =D O HGEEREN 2020 4 1
AIZHRHE &7, £ D% COVID-19 /35 2w 71228 AL, 2021 4F 11 A F CTHEGERNE
NT=7=8 T 5,2021 4F 11 H O TAPP {EIEDEKGRLIRE, JICA N 7 F 7 L 2 FH5FT & HBRI
DETEMERIZD Tt & 2R L T\ D, HAN S L7 I1%, %42 BUET TORE
DEBR, AUST « HBRI ® RC+MIW DB, UAP « HBRI ® 7 7 v b 7' L— h FEBR % D Ehx
e, BHIRE, BLOINOOT—FID &8 - oHrEES AR ST
%o

HE 4 HBRI TO RC+HMIW TEBR (fft | B2 5 HBRI TOHES L7~ fKEIZHHs 25 4
HEMTHD VX v - FHHER 2 H) | O FERBHS




[ (201942 A7) | |

(2) WFFERE A 1« T4y 1 DT - REL D FEREHEIR & UEH X OWFFER G4 - sl
BT
W7 N—7"1 (V) —&—: 1 R)
Mg N—"7"4 (U —&— : [iHEA)
WrgE 7 v—>"2 (U —&— : #iHER)
W v—>73 (J—&— : HHEL)

O WHEEH 1 OSPIOF E (EAREFHE) (ST DR DERIRIL & A > 37 B

LLF, Project Design Matrix OTEH Tdh 5 “Activity” Z & 12, AR & ERIRIE LH#T 5,
1-1 Establishing database of buildings and urban areas of Dhaka related to seismic risks and
performances

Activity 1-1 1%, 1-1-1~1-1-5 F£ T Sub Activity (2 X W kS 5728, LLF, Sub Activity
T LR D,

1-1-1  Establishing database of individual buildings related to their performances and risks in
Dhaka (e.g. building use, number of stories, construction year, drawings, loads, natural
period, etc.) through field surveys and existing database

1-1-5  Establishing database of fundamental urban statistics through field surveys and existing
database

A% Sub Activity 1-1-1, 1-1-5 {22\ T, Seal U727 v FE OB CUERTHIFR - THEH| IR AR
o, 7Yl MEMYHICEEL T\ e, X0 AR HUROBIHEFHEZ1TH> 2 &2
Wit 7e o7z, £ 95 Lch, A IIEEHIRDBEM S N>Db o772, 2019 FRERICH
> A HVEERO wardd3, Ly b COREYIRAR M A L (ward43 121349 4000 B
DEEMN DD &S, KTmY =7 FPOXFETHL RC HEICRET H LB LE 500~
1000 #ffEECTH D) 2%, COVID-19 & Z T K HIGEHIR CHE A Mra L,

FRROX T ey =7 PRSI DBHFHA N TE RUVRILAFE VTV e 7z, BE
o7y NMETEE SN T —F_X—2A%NEL, IEHTHZ LicLiz, 7,
RAJUK (Rajdhani Unnayan Kartripakkha : B#3E4)T) 7 — % ~X— 2 O Hh % 2017 4|2
AFL, Z2OphalED, KT —F_X—2X%FH LT, KENGIEREAM I 202 70 55 2
5 & 72 DB HFE O3 A0 N 1 534 % Ward HAT ([ 2) <> 500mx500m A 3 = BT ([%] 3)
T, v AN ORHEZ s - 22T L CE T, AT — & _—RA1213 453975 B 7
—& (MEfER] (KGR, A, £oTH, BEOMS b)), Mk, B, WEE) o
E0, BRESA—T VU AR—REOA T TANT I Fy—OT —ENEENTND, [[
< 2017 4£F£(Z, UNDP (United Nations Development Programme) 72322/ L 7= ELHERY S =4
W77 5CThHsCOMPL 7 Ry =2 NOT—X% AF LT, ZhIZiL583 1> CDMP1
THRELZREDO (65 72) M7 —2BEENTEY, b0 bEx O@REEY Ot
EMEREE Activity 2-6 [Z T D Z Lz, £72, 2018 4F 1 A LIRRAFIE 7 /v — 7" 2 1 L OYPWD,
BUET, AUST, HBRI (2T, PWD 23kt L7 AJbEEY) 21 fids L O RS 2 Bl > T
OHESEFHEICBIT DB A T o7 (511 6). ZOWERMRICHESE, WESH L EHT D
7o DEBLXKIA 2 B L, Activity2-6 (2 TRIET 5180 0, T 6 OEWITBHIE T OMNEZET
LW 2 ATz,
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Legend
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~, =
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8 3 J ™ — — Medium soil_Ds=0.3 z=1
5 ]
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2 g \ Sl
K4 allT L T~ 1 ] Tl
01 4] o0ss]/BDA RS SR N
A [~ | et
0 Noosa 808" lBpB !
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Natural Period of structure, T (s)

EEG?WDﬂﬁ@%®ﬁﬁlﬁ¢ﬁﬁ§z X 4 BNBC2017 & H A @ EILVED Friis

1-1-2  Investigating seismic design code and practice

HBRI 23 DR EICEI T 2 24 HERI & 72 > T\ 5 BNBC OFHR (BNBC2017, 4D fx
) ZATFL, NERODHEMFEZ V—71 &L PWD TITW, LAR—FELTHRD LD
7o. ZTOREER, BNBC DELRMEREIZAADZN & LT, HPESENHEE LT 1/1.5
~1/3.7 FEEE, YBMEAV A B E L oIS EARIBIR T S HIT 1/4.4~1/1.5 FREE, SReH9cid (L3
N AT THRIT) USS5~UBAFEE (M 4) Lo TWDHZ ol
1-1-3  Investigating official permit and inspection system as well as construction practice for

understanding problems in buildings

NENZBITH2EEY ORI~ LICELFEFTOT kA%, ANLEEYEFTE LT D
PWD | %#5% IR N —7 1 CofrL LA — b & LTHD £ LTz, NEOAIHE
EMIBITAAT =7 RNV E—IL, =oo=7 )7 a4 5 PWD &, BT A &
?E' %1‘9”5 Department of Architecture (DOA) 23H V0, TN HNREH (HITEH) M50 XK

CHHE L CTEEYOER A FERT L2 &R LT,
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Renquiring Body
Co-ordination division of PWD on behalf of CE |
sends the paper to office of Auditor General (AG) for sttestation }_\

‘ Fund is disbursed from Co-ordination division to the field divisions I'\

|

| conducts = dighal survey 4

|

S

| sends master plan for approval of requiring body }74% requiring body approves master plan |
v

Field Division of PWD conducts soil investigation based on master plan ‘ [ . -
and sends the soil test reports to Design Division of PWD f |mqngbodrsmdsmstz«planbuﬁeld&wsmarm

/ DOA prepares architectural plan |

| sends architactural plan to requiring body for approval I—;» approval of architecturl plan

/' Design Division of PWD prepares estimate support Approvad architectural plan and elevations
based on approved architectural plan are sent to design division of PWD

+

| Field Division collects Estimate Support and Finished Schedule | DOA prepares finished schedule
4

field division prepares Enginear's Estimate

¥

Ennineer's acimata is sant tn nimiact division for fnalizati

|
X 5 NENZRT D AILEEY OG0 A L BGHKE (—ERE

Mz T, BEEEEYZITE L35 RAIUK IZBT 58845013, e L CIEEi%21T9 BSPP T
ERR LT VAR — F A Z 720, Y7 uvcs FCTIEEHELZ FEi L7,

1-1-4  Knowledge sharing of results derived from relevant projects

DX ST, ZHFETCDMPL, RAJUK, BSPP %)Ll ED R M TR SN T —#
DOz, AVuv s NCIERAZEDZ, 72, 2018 4 8 AIZHfE =7 4th JCC
WZBWT, A7Vl FOMFUNFIZEY, NETEEISNTWAEIARTa =/ Fa2E
em%“‘ 4 & (SATREPS, BSPP, UBSP (Urban Building Safety Project : JICA 3342 #

EMoreibEHE L LI GIEE W /)9 35), SEEDs Asia (BT JICA HEOWREH 7 1
917%%£wawéHK@NN»>@%M%ﬁ%AL THE) - HAY - Bl e fF 9% &
EHIZ, KTV NOASEOHSFEIIC T EHAEEEALIT S = & e LT,

1-2  Selecting research target areas and buildings in Dhaka through analyzing obtained
database and information above
2018 AFEE CICHFTExt G & 3 2 i O i 2 £ 77 DNCC+DSCC (Dhaka North City
Corporation + Dhaka South City Corporation) — U 7 NIZ, WX Gt OREE 4 8= 7
U— b HEEZETD LD, 77y b L— MEGEEZET) 12, THENHE L,

(5% Y=k 133773
WRFEREE 1 TiX, 14y 0 O#R - @I D IHFHINEE ] THFERg & 7 5 it ol
B - EEY O] - EORE] PERAETH L, ZAETOFEIICLY, B ToOd
WA X 23 BTV, FAETIES S LTz, £/, CDMP1 7'rm Y =7 hX° RAJUK DEEE
— A R—AEANFEARTHD, M T, MEMNB LT IHEHMOEEE 7
DNCC+DSCC =V 7HNIZ, MFetS@y otz ekiias 7 U — b HEEEEZH 95 b
D, 77y ML — MEEEZET) 12, TNENERE LTz, 2020 FELIEEIX COVID-19 @
PERZZF, T—Z DBMEIT ) RHBRD TOR o=y, R Th 7y MH
FEA R T DI DT — X ITIETE - Ll L, 100%DEKE & LTz,
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@ WFIZEEE 1 DA v H—r3— h ~ OB EE DRI,
B COFHAITNEH] IC AR FRA~DR A L LT FE T 5 2 & T, IR TEOHITBG
EITH-oTXT,

@  HFZEREHE 1 OM 05 TIIAEE STV RD - 728 72 7 B

FITHIRAZE Y, 2016 4F 7 H 1 HIZH v I CTHAE LT v F: 2 5 1 BL~ O T
FRAEE S EL S kel TV 22 &, COVID-19 DR X v 2020 4F 4 HIZEHE LTV -l
HWIERE S5 EBRDoT e E, YHTEL TWBB CORMPELIT) Z LN T
XhRholz, ZOED, ARAIEEOBRMA~DOWEM 212 5 R I ENFEE 27
~W LTI Z DT, F7-, BARRPEE DNHEBEIIBHHE CE oI B
WA+ R2mEdHsb00, BFOT—%~<X—2 (RAJUK, CDMP1 %) Z#HW\5Z &
T7uv=7 haelED LY, BICERSICEY, Yuvey  BEERA~LERT
—HENETDHI LN T,

@ HWFFEEH 1 OfFZEDR LN (B5)

(LR, 2RFEtEE 551 H) 2w o g r 3 245 T8 - A LEgEy %
DT, BUEME, REHXEORA, R, MRICETAERAREEAFETS, £, Xy
T DERT « WBEICBA LI, BEEOMEEROEAEZEA LT, ok, ofrd~&h
HTHL O FPHCREY) OFER] - MO EFEL A EEORFI S & L, HFEEE 2, 4 O
PRI REEY), EOBREE TEITH, AEEOREE LT, HEREELIERT D,

® HWFFEEHE 1 OFEEHE (55)

(LLF, &FestmENS51H) & v b oF - BEEo iR - fERhH 2 BEFo
WEFERHIAE, EHFA, 21T L CTEMIN->obH 5 ODA 3 L OIFMATHL, EELHF
HA[ AT AOFREHAE, HEFHHEE - REIXEEORMEZITVT —F X— AL,
HEWEEELERT D, IWETRETFT—21L, FEHFEEICBO CIBBSE 2 Fb & L,
BGOSR Z R LR LT 5,07 L b X vy D0 SR ZFRERISR L L,
WFEREE 1. TIREOITON I MK O BRI T — F RX— AR ERE 2 B9 5
BZL7eb

(3) WFITREE 2 : IEFEISI1I1Z L 2 FAEEZWHE D BA%E & 2 W6 434 |

g7 —>7"2 (U —%— : i H[ER)

Me 7 n—>73 (V—4—: EfiE L)

e 7 n—>7"1 (V—4&— . hHEIH)
O  WFEEH 2 OYPYIOFHE (BARFHE) (ZxT DR OERRILE A X7 B

FZEREH 2 1%, AFFEEE 1 Ty oY= M BIE LT — 2 Rm RIS &, NEH
DEFY) DG AT L (Activity 2-1), ZN A2 @UNZFHET 5 72O 58 (Activity
2-2) LIS MmERZWEE B N FECR% (Activity2-3) +25 5D TH D, 1195
CNCRP/BSPP D %15, % 27512 Activity 2-1 T S 7o NEOREW Fr A ORE AL, i
EREBLLIZHAEEOMBEERICEID ZOFEBLEEL, BRUN ey =2 NARINS
BRELCEIEBRAREA, MO N — T 0 65R8K ST ERIFZEORE & O E
B AR T, Activity2-5 TRENCH A XA RENTZ, —BMEOHLI~=2T L - A
RIA e LTEDNELEDTND, 0B, KK A K74 21%, CNCRP/BSPP v==7
N EMEZRIEA L 2> TEY, CNCRP/BSPP ~ == 7 /LB AARDMIEZKIELZE &I L
TEMEZ W — R D 7152 R L TS DI LT, NEOEEYOREE EOFF S0 #Hu
FEERRARICE D 22D 0D > TEY, HAEMEHRBRICH D, 1o T,
Activity 2-3 TIToiL 5 ERIL, NEOBEEY O TS MMEMERE~T 2 5 R OFHMIZFHL
LEEbD el TS, —#RIZ, ZOFEDH A RTA ALFMH « BERAIICIE LW RIS
ESWERNETHLZ LITINAT, TBICH—Y I74 REND Z & TEMEEL S - TEAF
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RPN T ~ D KT, Z D7), K Y = b TIEETA T O HBRI (N
EOFRGHEEL R ET HAILFEAR TOERT) & PWD (RIEFEEKEE) 27 ey >
J R A= L TCRWHEDORR LA (Activity 2-6) ZiEHCE7-, £/, 1TBUCA—Y
TARINDIZHT->TET ey o7 MOFERBRENO OIS BREZEDH T ENE
HTHY, ZOlHDE I F— (Activity 2-7) ZBfET 5L &b/ T Y v 7 a2 Ml
DI=HICE I F—EHOAR b, BMEOREEZXD &L HICHERBIEEED TE -,
ZHUTINZ T, — RIS~ &t EE CTH H 7=, Dissemination Seminar % 2022 4 5-6
AWZHE Y I &=EGEN S HHTHEML, HEiiBisED,

LR, Project Design Matrix DIEH T 5 “Activity” = & 12, AR & IR Z LT 2,
2-1 Identifying problems needed to be resolved using results obtained from activity 1-1 and 1-2

NEOBREMIZH LN DG - i TIEE & LT, CNCRP Tfafii SN 7@ oMM (M
6) x7mrxr ke LTIA L, BAEMICIE, 1) KREa 7 — b PHVWOR
TWAbZ L, 2) WHICE#MABNERTAZ L, 3) HXROEAWHRIIEIZ 90°7 v 7 AW
HbNTWDHZ &, 4) AHEREEHICREMHDERESLE SN TWDHZ L, 5) HEESHN
oz b, 6) HRHSEAENICEAWRRG ARG SN2 &, 7) SRS EYIZS
ZDRBPNEHEIN TN L, 8) EfOMFENRZ VXL THLHEI L, Thb, K
6 IR LIZbDITINZ, NETRRIEEEROOE STH Y, —RaNZITHIEIZR LT
Mg ThHhHEEZEZLNTWD9) 7T v b L — MESOME M SELREE LT i
oo ERROMED 5 HLEEMICIENRE~SEEL 5 X5 ThAD 1) ~7) BLY 9 D
A BN L, MERERHME &2 FTREIC T B 729, Activity2-2 DL T2 #H AR L, [ 2-3
CTEBRFEZITo7c, T2 THRLAVEERERE, BARMOEKZ IR oMo FeiEs <
TONIZEREREBEI, O ERAORBR%Z (CNCRP/BSPP ¥~ =27 /WiZ&H %)
it 2 Wr D P CRHl 9~ 5 ka2 et LT,

II’ Reinforcement splice is

Low quality High axial force 90-deg hook

) : provided randomly and
construction as low stirrups . .
no additional stirrups
strength concrete

HEES==RNEEIINEN
Straight anchorages for o

; - Effect of brick wall L] i fce |
beam reinforcement in _/ q Reinforcement splice is

extarior beam-column P prw'd?d. randgml-.r and
u no additional ties

joint A LI
5

Y

I
f| by

(NN EENIINEN
H_JI‘\_ Mo joint-shear |JL

reinforcement inside joints Narrow joint-area

6 N7 TT 2 EFHICETHRREHERE ORER (ref. CNCRP &5 E L 1)

90-deg hook tie

2-2 Developing performance evaluation policy using available information and data from 2-1,
CNCRP, BSPP and other relevant projects

2017 FEEE TS, WESW I W TEama ER, M7 IR T X 91, THE—R2H
DOHIBFEIZ VRIEAZRITHZ ETHEE L, Zhid, A7V vy =2 N TEHOEMEZ T T
FEARICRZITT 5 2 LIFBLERTIEAR L, VRIETHBRIC KV @5 0 odufIc e dt 4%
BT DT ENUELRSTZTOTH D,
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VR (Visual Rating) 1st level evaluation
Checklist and Scoring Evaluation based on Cl nd WI |

- No. of story
- Average Column size OK NG
- Average Span length -
- Year of construction /an e SLELEIRE 4 \
- Irregularity | Structural integrity |
oK I NG
g ¢ = yes ¢
Classification of (e | Assessment of
masonry wall ’l partial collapse

Non-structural
y  element —  Retrofittable? |
Evaluation of seismic

performance of building N
\Lee ),

OK I} NG .
[ reteviaion | [JREH S0

7 MEZW 7 a— % CI=Column index (F:=8). WI=Wall index (B£=%)

Striiqtural element

2-3  Developing formulas for performance evaluation through experiments and analyses of
structures

A Activity 1%, VRIEDOBIFE L, HE&EFERIZILS < BWHEDBY 2 Fhi4 258 H 212
BWTREREAZEDDILOTH D, 70 FEOFBESSEHM O, T & OEIES DY
LY, BORHEICENDE U EH o728, RN RER T 07T AESIET D
ZETENER/NNRIZE EOTe, ZWHEORSE - BEHICLE R FERITBIHER S O TR T
SET LTz, HICHBRRTEY, ZNOOEBRIIZWTA FIA4AVERETHE2HIE
LT, Activity2-1 THIE L 7= NEOREM R A ORMES (Bl IXv e TEMEHvwbiica
Y7 U— 1) ORBEEETSZEEERICENTITORZ, ZHICMATHARRN Y v
TV MR D ERE L TR, ORI 7 L — 70 b3 FR S iz EERAFIT O
B & OEE 7 LERET ERR CTRM T A R4 U EREL TS, BLF, 31 VRIEIZD
WTHH L, 0%, £FERT Y =IO\ Tk 5,

- VRIEDBHH (HA #5877 v—7"2, /[H : PWD)

K70y =7 MBS FERELE LB SNAMERZKREZEHT 5 ICHT-
0, BRZEOBEEA Ny 7 20ED0L DFEHMICIRET 2OIRECTCH DL Z b, 7F
MW OB 2 AR TSR+ 5 FiEE LT, VRIEEZBZE Lz, Bi% &7z VRIED,
MEZWIEE B CRA AR 2R HE N OHI T2 L oMb L=t D TH Y, EHHH
H T3 <MY RIZEDSNTND LW ) RICEER® D (o T, EEDOMRES L <
RTZELNTED), ZOFETERIFE O P4 (SATREPS ) %5213 T PWD 225 H
JERZCE S LT 5 Shafiul Islam FXASHI 2% - Alwashali B ORE O & F ORI
REEBL, BA= 7Y — b TERTHE LB 2 Fl CHERR U E % 5%
B LT, ETSESHO kv 7HEE (Bulletin of Earthquake Engineering) 12Uk
S (S.Islametal. 2019) (CHE#HENn 572 L, HWIHIAEZSE TS, 2O VR O FEFHZIR
TAHEIIIANEMOBRNFLRIC LIV A =T v 73— L% 0 L, 7220 FODRAT—
IRV E =PSSO REERE LSBT D0 8, NERTHE L DL E RE RGN TS
bNTEY, YPOEELLEOAL N7 N E2RETWD, T, RKITETEOMEY JFEE
PWD 7> HBRI ~~ Senior Research Engineer & L CHEEI L, VRIEOD S LR RE LML T
0y METHLIHED DL, R TROEEOEE S ZBIG L TV 5,

c BERESEER YU — X (AR W7 v—>7"1, /NE : HBRI)
FEREROB CTOERAREEIZ 2 -7 2 EvD, 2018 RIS 5 2GR IA
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DM ERZ £ T ARICBW TS V—7" 1 083 LTz, :RBRIKIL 1125 2 7r—1d 2 3
2ANRVERH2IEKTHY, M6 DONEOREROLL ZEWD AN THhoT2, 2D
T A= IIMBEERED A TH D, G HE 7 \HREEREA B IR OB RN 2 78 LTz,
ﬁﬁﬁ%m%ﬁwﬁﬁﬁﬁﬁ%@mmﬁawxfmﬁmmﬁ<,%@t@%@l%@@ﬁ
WX TF U T TR, £ 1 BABORSTICERHORTH UBENECE, 2oL
TR ZE DM I N E VH ALK TIEHE Y AN &, OfGRThHsr &

5, NEZITUHET 5@ EETOWEREZ TR 556 & L TAEMMEE ICRKX 7
AT NeBZT,

NEEITIE, BARTHEITL T EREZ S5, BLHETE 2 FV TR O 525k 2 52
TR CYPIFHEIC S D EKRFER, FHEEIER DL %%%Lﬁé)+ﬁ%ﬁwfﬁb,mm
5 AICEBRZSE T Lz (5L 8), 2022 4 3 AIZIIAA CHNE « miMEENEER (WF
T N—T"1) BFEME LTz, 728, BoNL, AARANTEREBROEIZ L SEOBREY N
Bz 2RESEEEICHL/NCTE DL EZ, TuY =7 MRS OOFEREZ SR &
A— ML TE70, TAPP OENT 7 41 X AIRENHIR O 52 8EC 2016-17 4F X 3EE
N2 fam L L7272, Z D72, PDM (IZEIT 5 Activity 205 FERKFEREZHIFRL, AE®
EWY) DL 2 HRIERIE, CNCRP 2 Oigt 2 72X 6 I LV L=7od, vy
b EREDERICII R E 2B A 5 2 e oz,

B LT, AFITBNT, KRBEKOEZ R CX 5, HiR7 L—AfifreET v %
R, KETNMICLY, HHITHESRRCF o7 THEER DS E S MEE— R
T 57200 TR, WME—EFEBEFRO TG EWIEETRIREE D Z ERH LN E 2R
o7 (M 8), ZOETFTNEMBE LI CITHE T 0B xElEniETdH 5 Bulletin of
Earthquake Engineering |Z£$k S 4172 (Adnan et.al, 2022) ,

70

-_ |
60 — ¥
\ Experiment
\ Column snap- —_ ppyelope
o \“through+ S]ld]ng —— Analysis

Horizontal force, H (kN)

s ] L

0.0 0.2 0.4 0.6 0.8
Drift, R (%)

BE 7 RSB RBR R O R AR | X8 BHYE LT T T L D R R
(2018 4£ 12 H)
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| 558 B TORMIER (2022 4£5 1)

* RC+MIW DFEERS U —X (AR : wf9E7 v—72, /SNE : AUST, HBRI)

WHE 7 —"7" 2 128\ T, RC+MIW ZEHE D3RR % 2016 - 17 4R IC3hE (HH.9) L, [A
FEAKE DB FEBR 2, 2018 4E 1T AUST « HBRI %8 & L[/ T{T o 7= (B2 10), FEogg/p L
DR a7 U — FEZERE(RC) & B IEEE(MIW), TR BN —{AL 72572 RC+MIW D258
:icﬁ%/z IRREEE R E — U BNE D70, —RICEMETH Y, MESEERR IR 7 —

TEORESELDZ L %hm\é W7 N—7"2 1%, =27 U — hOHEDK
ﬂ?ﬁ%ﬂé L7 &o, MEGEE L OBRMEIICERT 52T, MERY—v 2B L2
BITEDZEERALL, ZIITHED ME L BT 2 MORFSEE D BB EITIT - 12 FE 5
BHLE2H LoD, MO THHALSTWES 2B T2 L5 L0 bz, ZoHiE
L, S LR Ny 77 T 2A0MEE (Engineering Structure) 12Uk S 41 (Alwashali et al.,
2019), WAL EHFEICEA SN TS, 728, RCHMIW OEER U — X THILKD
Alwashali K73, 2018 49 Hicfi 52 HE L, Koy =7 FOREET —~ T+ 55
FH—mwENTH ot

BH 9 RC+MIW OFEERN@FIL KT | 5BE 10 RC+MIW O LR @HBRI (2019
(2016 4£) F2H)

cEE S (HE a7 U — REREE) FEDOFEBRT U — X (HA #F3E 7 v—7"1, /3[EH : BUET)

W77 v —7" 1128\ C, BUET & H[ECTHIEA IERRF OFEDOARFR IR (2017 FHE),
BIZEER (2018 4FJE) Z4T-o7-, EBA/T A—X|Ta 7 U — MERE LB AWHRRAR 722
EC, 2017 FREICHKCIHEME L7-FESEER (B 11) LIRIEFBRORER K %Z BUET T K6k
L7 (BE12) (HL, BM & LTHRIIA L, BUET 1INV T77 22 Tikmz L v
HF > T, THENHAWE), BUET TOREOHRMIERIIL T v 7 % - RC &R
HARDMIEER L L TREZOHABBEVICEBWTIIHAVIO LD THLH, AERTESN
Te AW D &, BEAE & AW DRGNS L 2GR % bl U7 /55, 9 ([ZHhDRFTE
FHODORERLHOYREHERIC L@y, — A DR HE s & S b
Mg 7 )= ThHhoTh, £z, LUy AT v 7 E2HWEHAETH-TH, HAWIMmND
O FIRMEEZERAEEST D Z ENTE 72, HITHRESEFRENIC O W T HMDOMIEE DT —
& % T2 Ao LA BRI 2 Mm%%ﬁ%:%ﬁ@b T RS 1T DU TIRALER & AR =
7 — Miﬂﬁ%ﬁ ICHW SN GAITRE /NI SN DRREA R Lo, 2o Ofh
REH LT, BEICHWDRE - Wﬁ;ﬁ%mﬁﬁ{ﬁ%ﬁﬁbto
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@R (2017 FH 12 fEOm#EMR @BUET
(2018 4 7-12 H)
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0.2
0
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Concrete Strength (MPa)
O stone-prior studies @ stone-UTokyo @ brick-BUET

X9 =>7 U— hREE LM OREEDORR KB K TG a7 ) — MEDHE
BRAER (o =7 bobobETe), Jf : BUET TOL UV AF v 7 a7 J— RMED
EEAER, ¥ BAREWN THEE S N MR O 2 7 U — MEO EBRRE R

c FERHEAHOER Y —X (BAR W7 v—73, NE : BUET)

W27 —"7"3 25 2016 « 2017 4|2 BUET LRI TR TCOL UV HF v T a7 U —
Z W= REBADOMHE EBR A Ehi L7- (5 13), AEICBWTH HER TR TH - 7=,
BERNDEBARILE L 72> CODAERESENIL, REHAHERFICES ITHEN BRI HT &
FTREII, EHEPSHERICS T S IRPUEE A BRI 5700, W TR FIETH 5,
29 L7=Befh 2 A U 7= BRIA ¢, =M ok H UIE 2 Mg L= (55 14) , 72, BUET
WCBWTREFEZRMNRBIZLV o AF v TRV a7 U — R B OS5 & k& kB
% 2018 4F 10-11 AICEM L, FHERBRED a7 ) — MIXT AERES I S nc L
(GE 15), T 5DOEBRFERIL, EERNTCOREGNZAT DEEYOIMHEZRIZB UV THL
BRICHR TE DK EEREORIREZZRT DY, KXo/ T LIZ2HHEICE
BRI STV D, 728, FERBEAMANED BUET CTOIIHMRRERR 2 I3~ < 5
%2 HE6D T X 7273, COVID-19 DT X W H AMBFIEE OPEML & A — B REEZ /2> 72
7=, 7avxr MIMNTOERZ —EIXR L7208, ANERIFZEE D511 L Wi5e 7 v
— 7 3OERF AR — MLV, 202246 AICEREZEX LT,
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Eﬁwswnvm%i%a%ﬁ%ﬁ&(mw&ﬂ@nﬁ)

77y N L— MEGEHOFERT Y —X (HA 587 1v—7"3, A[EH : UAP)

77y N7 L— MEEX, EWINEHSOEREHTHE D2 AL, NEZERITR AR
JF, FEIXEBRA T 72 XL, BENOARZAMRTIEETH D, —MRITHRE - [l &
HITIE LS, MEFFHIITEOWHERT N ER S50, NETIEmEEREOMERIZ 5772 B
DIREINTNWRWT Ty F T — MEENEL IS, RRLITHBWTIE, s Lv—7" 3
WZBWWT 2017 FEIZT7 T v b L— MEGERBIEO IR ZITV, X 10 X5, T4
WOMEERE L THETEDIEEDMETIH AW L 2R Lz, 72, UAP - HBRI &
H:[F] T 2020 A ICITER IR 2 326 L72, UAP TIXZDIEDy, 7T v b7 L— MEATI~
DOIMDFERE T L TD (FE16), KREBROFERIY, 77 v b7 L— MNEETOMEE
23 NF— (FEDEE, IRA T 70T, IRAT TR F T THE) H5 2
EERMER L, TNENOMEM S, ZH ORI FiEEZRY L0 (K11),
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Load (kN

2 a5 4 o5 o o5 1 15 3 13
Drift (%)
X110 77 v 7 L— FEROME—LE | GH16 UAP TO7F v 7 L— FER

R

| !

Column failure Slab failure
Qmu’ qu Qslab
Same as Columns with flat plate
moment resisting frame are neglected

11 77 v b7 b — MEEOIEET — NHEE & 2l EOEY

ARFREE = 7 U — N OIERERR AT K D TREHEE IR - A (AR - s v—7"2,
s][H : BUET, PWD)

M7 N—""2 TiE, 227V — NREZHET 5 72O OIEMIEREILEORG %, il
DOEYE L OB A Z VW C BUET X PWD & HE[FTHED T 72, 27 U — MREDOHETE
1%, ERRCTHARZT R COFNMOMREICED D 2 OIEFICEETH DM, —RIZEEDO
FTA & SRR A 2 TP L0, FEE CORE R WIEEHEE FIEDRLETh o 7,
INET, T NV—7 2 T, Fix OIFMEREIRIC X DR &, FEME %2 LMLk
e THR L TE e (HBRI O E, ¥ v hONIEE (GHE 17), X v 1O R
B, BUET OFERERIK, AU Z U HOEEE= 27 V—b, 7o), TOME, (KHREH L
YNNG A~ —BL US| onER BELZHT A2 LT, a7V — NEELY 4 B
B FRECH D Z LRtz (K12), 7ok, ZOFER, av 7V — h L%y
FEOHFETH D AClI (T AU a7 Y — hE4)  Material Journal |28 S b 72 &
WEEHE &2 15T 5 (Maliha et.al, 2022)
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HH AT FEREERAIEO Y ~DE 12 REH LY N v Rar~—8X
V5lomERBREEZFH L2 Y —Fh
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2-4 Determining required performance standard

W7 N—7"2128\W T, MEOHEBEHEDT —% L OEIZ LY, ZoRMER (Is) H4E

ﬁéﬁ“éi{i%ﬁénfbto 13 1T RBEEMEL SR T LG5 206IC, ¥y W TELY D
%Eiiéjfﬁﬁ REOBRE ST LT (ZOX v BB DIHEMEGED 540 1T Activity 2-6 D
%%:Fﬁb\fb\‘é) LDOThHD, TOME, BBEEMELRREOHBANN D 72 LK
ETHE, 62%FEE DY Kk (severely damaged) OD%&}—%:X Jh TR, £,
T N—T" 2128\ T, ITBIMRFHIC I Y, k2B T 2 2RMERE (Is) HORE S
I Tz, AT IR, 5 A — B MR~ e u‘:%ka BNBC T# v IZMESND
A HIGEANRT M ERWTSE VIV e Lic, ZORE, 6 BETORMEZMAEL
7- %%, Capacity/Demand Db 1.0 FREE & 72 5 IsH 0.4 NEDRMERE L~V & L TIRES R
72 (014128 D Isy, 728 CNCRP ~ == 7 /L ClIMifE % 1 7 SD T 0.36 & ZRIMEAE L L
TBYVBROREST D2 e RSN, MAT, ZKZWEICkIT 5 Isfi s VRIEIC
% Is fEOMBINN G, VR EIC X0 B2 EN _xﬁ“éi'iﬁé% 1//\/1/ A~E (ZEEEEY) % X)) *f%}
TeODEFEHIRE L (¥ 15), T2k Y, VRIEIZD WG IR & K0 B 2 2 RS
ROBRPAMEL S, BRZREOBEEY DGR Lﬁ%%@”é%”ﬁ%@/iﬁ V—=v7
Z VRIETHEGICHIEST 2 2 &N aREE o7z,
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m Severely damaged buildings

m Other buildings

« Taiwan Case

Damage Ratio

Seismic capacity index

Application in Bangladesh Buildings

= m Severely
o 15 —All buildings damaged
e buildings
%)_ 1.0 —Severely damaged m Others
@ 05 w buildings
0.0
0 0.5 1 1.5

Seismic capacity index

13 BIBHEEMELZ BB LI-BEO K (Severely damaged) LA_EO#ENA U DR

E D, .C| B A

2.0 - ® 2 storied
= @ 3 storied
5 L5 © 4 storied
B Al _18:12e8® 1 @ 5 storied
= 10 |L\BLE @ 6 storied
(é 0.5 i - o 4o — N The [, from this study
S e e proposed=0.4

0.0 —— CNCRP manual proposed,

0.0 0.2 0.4 0.6 0.8 1.0 1,=0.36 (for SD type soil)
Seismic Index, Ig,

14 "2 R % EORIEREME & MEMEREZ A~E IS T 2 72O OB E

Range Categories Priority of detailed evaluation
0.25< Ivg A Least

0.20< 1y%<0.25 B Less

0.15< I»<0.20 C Moderate

0.10< Iyz<0.15 D High

Irg<0.10 E Highest

15 VR IEIZE 1T 2 BORVEREME & MERMEREZ A~E I BT 5 72 OB YA

2-5 Developing technical manuals of the performance evaluation methodologies
YA EOREHE R & ) L TRMNEZRRILL, VR iE~==27 b, ZMiTA FI14 %
FERLEH, 202242 AICETILEE (416, [M17), ZibD~v=aT7 V- TA R4 &
BT 28I F—0BEIL, TeY =2 b Web YA hTARL, IK<FIHARE/RR b D E L
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SATREPS - TSUIB - —_
.
-y 8 ‘a @@ jica’
& v Jiea
mal Rating (VR) for leﬂlS etsmic Valnerabiliry Assessment Technical Guidelines for
of Exit lmR nforced Com mBlm*mBa'hdoh of
in for
of PWD Manual
Prepased by
ATREPS.TSUIB
an Bangladesh Joumt Rese: et
“The Unsversity of Tak,
oving aad g Rt ot
X 16 B L7-VR~==27T /L X 17 BHFE LTl A Ko A

I HIRARZEY, ZOBEDOTA KT A LN « BEGHICIE LW RIZE S\
KTHDHZEITMAT, {TBIZH—Y 54 XEND T & TEIMEE > THBIRFRETE S
—IREANTE D e 3T e, ITEICA—Y T4 XENDZ L& BIEIZ, HPhH A EOR
TR TEWE TH D HBRI 258 ONRFEEA IR 2, ZDEEREATH S PWD &7 1
Vxl NAUNR=LLTEBE L TE, KFA KT A 0%, %1795 CNCRP,/BSPP O
Wr~==7 /L EMAESRIEA L 72> TEY, CNCRP/BSPP ~ = = 7 /L AN EZ WL D —i%
W7 hiEERmRR L, A7av 7 hOTA K74 VR AEHGH ORBEOFANEZ ik 4 5
L Lo TWD, TTIC CNCRP/BSPP ~ = = 7 /L1 PWD DIt EZW,/ fisfic 32 < i
ONTETBY, [THA~ADF—Y T ANREATNWD, T2, Ko7 volA K7
A > PWD 23eHL D e 2D TV 5, 2022 4F 1 A2 PWD 723Bf1E L 7= BSPP 4 A
R4 T HEIFT—THISATREPS DHA FT7 A4 » TlEOOFHSDOMEE Z D X 5
WA 2 Z L2722 > T ET] EWIOBHANREZLH Y, ﬁfﬁﬁm%~®&@#k%<
WEATEZLERLTWD, MAT, {TBUCA—Y T4 AEND=DIZIE7T ey =7 b0
?ﬁﬁﬁ%#%%i<ﬁﬁ%%@é:&ﬂE%T%D,%@tb@t\%H(Mwwzﬂ
BT DL L HITNT Y v 7 a Xy MNEROTDIZE I F—8loOARbED, BfiEo
RiEZX D L & HICHNBIRAED TE T,

2-6 Applying developed methodologies to pilot buildings

MR N—T"2ICTCZNETVRIELZ X v D 23 B, B SNTZE— K2 O FE
% CDMPL DT — & = 2 b X A3 B A 7= B 583 FRICTEH L, IsflE 2 5 E L T\ 5,
ATE ORERIT, MHE—RKZW O E & mOEBRRZ R L (4 18), M TlE—RKZK O
WRITEEDUESN O MBHREMRERE R (x/3—)L, =7 T KL, FLaZoRC 7L —Ah+
FRDEREDS VO AR OFER) & BifFextisz g Tngd (¥ 19) Z&nb, RS
ATz VRIEE, G0 ol BEEl2 rd Em o@n| FiE L LT, RESHFTEHHD
ThdEmmole, FBEFEORREFIH LT, ¥ v WIZBITD2EEWDO Is EDOZE/ /545
(Iﬂn%ﬁﬁbfwéo_h%®@ﬂﬁ%imgﬁé@%Aﬁ%_£ﬁﬁé® THARR
INOVEDT —H THDHIZHEbO LT, Yayxy MM YWNITITE o 7= < BNt
TV 8EDOTHY, ZOfRRIIATa Y =7 NRICBITARRKOBED —>ThH
<77,

2019 FEELARE, & OICH B A 03~ S BIMEHA 2 5l L TV 223, Bndo L 91T
FHAIE COVID-19 1T & v Efifi R & 72 > 72723, 2022 4F 3 A LAKEIC HBRI T H A & %
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® Bidg#1 A Bidg#2 ¢ Bidg#3 15 .

X Bldg#5 + Bldg #6 X Bldg # 7 a Light Moderate  x Severe

X Bldg#8 A Bldg#9 O Bldg # 10 °

o Bldg#12 = Bldg#13 ¢ Bldg #14 > 4 o 100%

0§ —Bldg#15 O Bldg#16 - - %514 = N =
~VU. x 1 <
0) e O o
= s (5] 0,
é 06 - % S 50%
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(] -t &K - S
3 i Gl o
892 | o o
o 0 1 2 3 4 5 6
. 0,
0.0 0.2 04 06 0.8 Wall Index (W1), %
VR Index, lyg
18 VR A= 7 LiiE—RZKOR | K19 MmE K2 & B EREER (=7
% 7 R O
2.00 | —wardno. 1 ——Ward no. 2-10 Ward no. 11-20

Ward no. 21-30 ——Ward no. 31-40 ——Ward no. 41-50
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0 0.5 1 15 2
Seismic capacity index

2-7 Holding technical seminars, workshops and trainings for researchers, practitioners and
other relevant stakeholders

BT - ST DO VR A—F 7 4 —F 1% 2018 4F 8 AIZHENE L, 43 4 D
Dotz (FE19), A= 74 —F LTI, FANFHEOBMHAZIT, FRICGEHE
DR Z xR L Lz VR OEHFIZ L L2 (DHE 19), ZORER, VR O E
N Z ASEOMFEE - HINEIC T B — 357217 T, HEFICL2Z2HROIEL D
TICHET LT 22T e TE (1M 21), 7z, 2021 4 4 H12iF, Activity 2-5
THRARIZBWHA RIA L DEIF—%{To7 (G 20), ¥4I ST, NEOFFHIRR
F BT HENEEEZRNGLE L0 THY, ZHHHEMENLIFMmO TR A b
%72, Blz1%, TCNCRP/BSPP TtV 2o oy aido HA RIA4 L b72oTWD T
L, ENEANMIERNT 572D VRIEZBFE L TN 2 LIS DG 2, [y h
LHTRV Ly MRFay M TLTHMRZEMALTUILWE WS HE | 3, Ly
POy =V I AREENK, Fa v b TATRK, Fav bZTAREHRREDOSE
BE -BIZEZ I ANLEFE N BV, 28, EIF—0IE, HA RITA Ok
D F O EFRRBREOCHEINE O DONXT ) v 7 a Xy MEREENIC I e Y =7
b Web 14 FTRABLTHY, HICHET LN TED, AEIF—% 2022 FF 3 A
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60 IF—FEL LTEOFMERE 2R L LI bDTHo2H, —MaEd

Ffl7# ~ Dissemination Seminar [ U < #ZT& Y, Dhaka, Rajshahi, Khulna, Sylhet,

Chattogram @ 5 #Bifi T 5-6 HI1Z5 0 L7z (AR L7z#@ b, 2021 R0 H DIKEEA RS 4-5
ADT7~H % %ZE LT, IST L OIS CH L, ZORNIERE L), &HfH
TIXBMOMIERFTE SN O RE BN H VD (Fl 21X Sylhet TOREF% T H 21 TR T),
Tuvx s MNEROREE RS EETLHHDOTHoT2,

‘m b ‘\,‘3 RRLS

FHI18VRA—7>74+—7 A (2018 48

H)

Visual rating index
0.3

0.25
0.2
0.15 |
0.1

S

Nol N0z No3 Nod No

Visual Rating index

TR

5 No6 No7 Nos 13No 14No 15N 16No 17No 18No 19No 20No ZINo 22No 23No 24Na 25

' N;\:Z;Tumo‘%mg:rticipa nts
Average |,z =0.112
COV % =48.6%

Actual I, index first level screening = 0.11

Seismic Retrofitting of Buildings to Make the Cities Safer
A Virtual Seminar to Dissemi

inate the Research Outcomes of
T

B S et
SN WO, . }-.%:
e o = s ° s ? 2

= H

K21VRIZCE DA AT OREZEZLDIXTH >
=

BH 20 2t T4 o8I —0kET
(202144 A)
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‘B &, 21 Sylhet "G Dissemination Seminar

[R5 B D Rk ]

WRFEREHE 2 TlE, TERZUMEERO I WL THRE ] TR S ﬁ&@%%
5y 71 DIRED~DOHEMI XD FHI5HT ] PERAETH D, TFERIEERO I |
Bt CoOIEENHIR2E Uz 72, PDM 3 XUV PO (Plan of Operation) @ Activity (235 \“C,
[ERERR] OXLZEHIBRL, “2-3 Developing formulas for performance evaluation through
experiments and analyses of structures”? 727> C444#% (structures) FEHRZ FEhi 95 & 5 FH &2
W52 ETHELE (1%ICC), 7ok, EFid“structures”iE, ~N[EDHEELNY) % fxifik L 7= 28
WaEGE LTEY, ERMMNIMOT, ZohEREY AL X ONETE/T 5 Z
LEMELTWD, ZOZEOFERIE, BAM[ (BOK) T 2018 48 12 AL, ~EM
(HBRI) T 2022 4 6 HIZ581% L7272, BRI 100% T 5, [ZWED T ERE] 1%
T T VR@%&@:@M&®%%%%ELT%D\ﬁﬁ%%ﬁﬂf%ét@lW%kbto
THAEfEIREZWHEDOBT ) Tk, ey =7 FBYONIIRE LZiMEXoHe T4 K
T A ONERRPERE R OO E DO ER E TV, Ao ) FHhXo% itz
<, PHEAERSCERRERICIE S BHEMNZR VRIE, —IR, “IRZMHEDHESL 2B & L
Teo WFFEZ N —7" 1~3 123\ TH S THEERZ 32406 L3 TIS Y #IEHE CR IR D B EE &
Lic 3V U—REMxCWbHIE, ZhDORREEZS LICEBHHEbI SN S>DOH D ~=
;7»&#%(F?4/w§ FEERLTWDZ L, D 100 THD LMWLz, ¥y D

Gy ~O3 N X 2 FHIT ) IXHAEE TIZ 23 BIC VR & L, MiE k2 W & 583
ﬁ ZEA L, MEONTICHNEREARE LI ThH EBE L TEY, 100%& L, &
RS —IE K EB3E) ELTWnWAEZA, VRIEEI T —LBMTA R4 DER
J—M35F 3 [A], Dissemination Seminar 2351 5 [B] CRaFH 8 A1 & 72 V), AR BIEDERNRE & LT
IL100% (LAE) THD,

@ WFREH 2 DA H == DB ER O IR

HARTOFEBROIZE AEIL, ANEMFEE OB~ ZITWEEFETER L TR Y, RERE
TERTFIESRER FIEOHEINBIE 21T > CX /o, B CTOERIE, HARMNFIEE 23 M 7
Haw, EEMEOEWT X EFRET 5 1L, ERPICEBITREAR EOFEMEEDIZ
2y, FEREFNHOR S Y a—NVEHE, RBREREICRLEFTER, EREOEKIEKIHICE
% FE THEMNRIEE - BiS 5175 TX 7,

ﬁ%%‘@ﬁﬁfi A7y 7 TR L VR EA—7 &) — (2018 4F 8 A
1@%%)& ZWr T4 R4 > D8I — (2021 4 4 A1 1 [B1B &5k L 2022 4= 3 A
12 2 WA AEM) %, (TBA~DA—Y 544 X2 AL LTEMLTETEY, 2%
LﬁfnéoMﬁf~%&%%~®E%%@&%%%%E%&Lk2@2@56ﬂ@
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Dissemination Seminar Z 4= L, COVID-19 O¥EE |2 U 7222 & b FEM ) 7o thax 324t « 3
WBHOIEE 2D T X 7,

@ H#FFEEE 2 O SYIEHE TIIAATE SN TR o 7= H - 72 B

M E 1 THIRA7Z@Y, 2016 47 A 1 BICH v W CRAE LT v S22 T B~
OEMHIRFEBE N SN TND Z &, B, TAPP BER S NTZH O DOFET Al REARILIC
IRINIRINE SR o2 LT, HEICENNELTE, Zod, UPITEL TWEFEKRE
B, ERMEMNIDRVEBEERA~LAER Lz (B, 2055 1 U —X X HAM
(RKR) TEHEMEHAR) Z &Iz, EREROOREME TR PWD 22607 7 7
v MCEXZREHMHA~EET L2720, Ehai/RICEEDDZ ENTER, 72, %
BB XS ICA TOEBR~DOBE~VZ IS B IREZED -2 LT, KV &S
RICHMERZEDDH Z LN TET,

OWFEEE 2 DD RB W (B5)

(LA, 2EBrgeztmE o5 H) MmER L OEREES O TZ LWEEY 2 56 R %
DREAE A 71 = X L ORI I SO 72 B GIR ST VA2 B3 L, £ Ofa s m T,
[AE CTHEATH O ODA FHETHATL TR SN -2 b DIHEBWHEIC KM, Zh &l
MU EiifESi~ =2 7 (330 ZERT 5,

OWFFEE R 2 OWFFEESE L (B5)

(CATIE, 2EMEEHEE2GH I HT 5403 HE Th 5) £ EHOREKEYOTLHIN
FE A H R FTITV, NEOBEY R A T 5 A ERS A EEICEREL, 2
Wrik DK 2T D, T D%, EEYOVEREZ LT 5 L CTHEL R DM ERT
—RXEEFRL, THESENECTHFAZERZ I L, ZWEEZRT D, ZEHEORS
WZhT-> T, RETET L TCEBSNSOoH D ODA FEICTIREIN-2ZWELfiET
HZEEBELTEY, AVuvor FORRE LTHEIN~Y=2T7 VEERT S, ERL
Tt~ =a27 X, Bl —2@E U CREORME I WA SED, BRHEDSE
X PWD 23L& 720 B AT T L CHEMET 5, IRESINT-2W - PERERTm, 2k
SENTEFEROK (KIEK3 VU —X), BErSNEBEY O, BIESIN-Hifft I -—n%
EERRE 2 WS 2 BRE L 72D,

(4) BHZEREE 3 @ MRS E ) O FT 7= 2 wliss B i O B %

Me 7 n—>73 (V—4—: EfiE L)

M7 N—7"2 (U —%— : QiHERM)

e 7 n—>7"1 (V—4&— . hHEIH)
O HWHEEE 3 OYUYIOEFHE (RAFHE) (3T DR ORI E A /X7 R
WHEEHE 3 1%, WFEEEE 2 THEEFER K VO EIZ X0 EOFHMli T iEZ 2R L TE 7o
[E D EEZLW A D85 . 2 BARBIIC LR T 5 72, T i#tosr% (Activity 3-1) & FHUUCHE
SERLY I 2 L—v 3 VEICEVEI%E (Activity3-2) 5L D THD (Foks, BFEEH
2 TR SNERTZEOREZRFT L CEXZEBD Y B, BEFOMIE TIETRRAEER S D
(Bl 2 I ZMEFREE =1 > 7 U — MFE) 1%, CNCRP/BSPP ~ == 7 /L CXRHUSHRETH 0, HFSERE
H 3 TOMRFHIEKL TWD (BBibT 5 X912, WFZEEE 3 THET LA K714 1%
CNCRP/BSPP ~==a 7)WL ESZBIEA L 72> TW5)), 29 L TR IR IEE
HA RTA L E LTI £ LD (Activity 3-3), FEWIEOMBERFH~DwE A (Activity 3-4)
ZATHoC&T=, £72, WIFEEEE 2 T LEZZWHA R4 v LREEC, 1TB~DA—Y
T A X% BER LTk~ 2 — (Activity 3-5), BECH A KT A > D Web 24
B ® 0 L7z, AR Activity 3-4 TIIATERERI Th 5 PWD 23 FEBRIC TR AR G HI AR
A RIA v ZRWEMEMBRE E/m Lz, 2z T, —RETE~0E/LLEETH
% 7= %, Dissemination Seminar % 2022 4F 5-6 HIZ 4 v 71 Z&de[E PN 5 & T35 L7,
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LR, Project Design Matrix DIEH T 5 “Activity” = & 12, AR & IR Z LT 2,

3-1  Developing retrofit policy using available information and data from 2-1, CNCRP, BSPP

and other relevant projects
2016 4L I EE A 90 2 FEhi 3 2 BR O Ml 7 v — M &[4 22 @V AFk L, e Y=

rERTHELTND,

s
Capacity > Demand ? Yes bensy
l No

Detailed inspection
(Data collection on drawing and by
onsite survey)

!

Determination of retrofit scheme

based on a limitation value of F
1)
Building deformation expected
< Fpi 2 No l
= Flimit *
Judgement of needs improving
the structural integrity
» General retrofit design to improve Is « Specific problems
- * Insufficient anchorage of beam
Lateral resistance longitudinal rebar
Retrofit design according to * Flat plate
the CNCRP/BSPP Manuals with [
SATREPS/TSUIB Guidelines N
o
Axial resistance Must be retrofitted ?
Retrofit design considering low-
strength concrete characteristics l Yes
Retrofit design to improve B
the structural integrity )
2) - -
P le sol
Presence of URM walls 2 ocsibletollion:
* Wing wall installation
* Beam/drop panel installation
_| Retrofit design to prevent the out-of- l
plane failure of masonry walls
- - Can be retrofitted ?
Possible solutions No
* Ferrocement application
* Removal Yes l Yes
l —4 Cost estimation
[
Cost estimation }4—
| Can be retrofitted ?
No
No .
Can be retrofitted ?
No No

Demolition
Yes

22 T EREA SRET 7 v —

3-2  Developing appropriate retrofit technologies based on experimental results and analyses
of structures
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A% Activity 13, 53 FIRICIES < TERAIRIE OB T8 & T 2 LA 3 ICB VTR E A
HAELEDDLOTHL, 7 uhEOPEC A EMO#FFHRE OBEEORBELLHY, X
PIFENCRANE LM T h o 72, BRORERT 07T 2ENETH 2 L TRLE
BoNRIC E LTz, MR A BT A B BES D OICUERERITT R TET Lz, LT,
BB Y — RO TR,

* RCHMIW ZERr> U — X (HAR : W3t/ v—7"2, /[E : AUST, HBRI)

2018 4= 12 HIZHAL R F T 2 (RORBR K2 N1 EBR L7z (55 22), BT nWIahnd >
v A N EMIND, ATV CHREEREICEE T 5 115 (1% 23) THisE L7,
T xut AL ML, RGO mANEHIERE A M LS5 TR, BEO mAMEE A
HT 2RO TE D, T2, FEBRT — X OLEESCHITIA T+ Tlddb 725 DD HBRI
\ZIRIFED TIEBIR OB & - 7= S b B S FEOBLS N L HERTH - 7=, EBRTIL,
IR (&H8) BE T A—F L LTHEML, MM LoORBRIKE K 2 (0543
L7, [FIBLHIZEERIL COVID-19 |2 X D EMHIRO 7=, FEBRIL AUST & HBRI 23H0 &
2o TiTbi, HAEKRZFTIY E—1F (Web THREL, HARMNOHER - BIS, 55 23) 2T
TR — b BTz, RERARIT, fHREEEEZ: LRBRIR, fHREEED 0 R BRIE, 7ok X
NMEBERBIAD 3 (A ThD, ZORER, 7ot AL NMEREIT o - RER I AR SR B
DEBRIAD 15~2 (FOIRENE OGN, 7=t AL MIROAENBHERIZHB VN TE

I (11 24), REBRERND, 7ot AL MIRICHE L7-ESY— 2 L7 5
RC+URM #kf 23 E L, fliltk ORE & AR 25l 5 FIENRE S, fMidmi4 ®
FTA STV D,

Intill masonry

1¥ laver

2 Jayer mortar

Connection with RC

Wire mesh

frame
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AUST Exp. at HBRI Observation from Tohoku University

300
""" 263.2 FC strengthened
200 fl. 3 \7 masonry infilled RC frame
145.6 M infilled RC f
asonry infille " frame

. 1.7\ﬂ
Z 100 L.[g52 L)
Y]
; RC frame
= o &
S 0 e ' |
=
o
=
— -100

200 | TN b e FC strengthened Masonry Infilled Frame

............. Masonry Infilled Frame
eeesenner RC frame
-300
4 2 0 2 4 6 8
Story drift (%)

24 7 =k A MRERBR A OFI TR BT D i E—A TP BASR

- 77y N L— MEEEHOFERY Y —X (AR W77 1—73, /NEH : UAP)

T N—7" 3 IZBNT, RTOT Ty M7 L— MNESEHOMIMRIEER (MBI X D4
BR) A 2018 - 12 AICHEME L7z (BE 24, 25), AFJEEE 2 CHEMLET7 Ty ML — b
BESOERTIE, MEERZ L L T CERWRREOMRE LV CE 2o 723, uhiE
WXV ERA T 7 OHEHMH 2 K& < L THREOHEINEZ X2 MmITETHD, FEiro
FEAR, MHEERTTRIC LV R F U T om BRI, B, 7Ty ML — ME
EOHEERTRICEI 9 55 3C (Samdani et.al 2021) (%, Japan Architectural Review 7&® 2021 4
Best Paper Award (238 HH &4, mWEHiiZ 521 T, 2019 4E X HBRINIZ T, [FAfkD =
BT OB L Fry TSRS K DR IR A BUYE L, 2019-20 FREEICE O KRR AT

~ 30 -




ST, REROER LY, KEEHETHD ACI38 TERINDIHK/NFA XL D/IEWNW R
IRV THSTYH, N T T UTHIEIZEIT LA T THHOBRRPIEAET H 2 &N
Bk ipote (1% 25), 7238, ¥ER (Fu v 73 Uil iR O £E) 1T 2020
F3H24H,25H,9H 1 HICAT-72, ZOHIRIX COVID-19 12 L D EMHIRO 7=, HAR
MIBFEE T A o # —3 > b 2B U CERTERICSM, XL (GHE26), Fav 7 /3ix
JUCHTR U 7= BRI, IR ORERIAD 3L DM I 2H L TWD Z ERg00, 1o,
BIHEREDN EN T & N4> 1=,

BE 24 fhBEIRA EM L7 Ty L — k| BE 25 BRREDR (2018 4F 12 A,

BRI (2018 4 12 H, KIFIKT) RIFIKE)

* 777

2 o 2 4 & 8
Drift angle (% rad)

25 T4 RO NS Fr o F R F iR () L E—ABEER (k, Ehimns
FC, K& Al b TR DN B B 3)

This slide shows
only the system image

>

Online communication between
the general operator @Osaka U.
21:12{} and the loading operator @HBRI

‘HH 26 KPR & HBRI 2 Web 2% A 7 L CTHEfE L 7= 2 [F 38R

s FERBEE R OFER T U — X (AR #F3E7 —73, [FH : BUET)
2017 FEEID, FEREA T O MBERE TR ISR 2 IE N —7 32T T o=, AFFEEE 2 T
THNEREE LR TWND Z & THREOHRIK TN L E o 7278, fhBETHITRT
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L TEAEESEHOICHSAL, RITH UBELAIET S 2 & ROSEEL R EXE5 2 b
NEOHWTH D, TOREE, HEEDN NG S 38T H UIEN A U7 72 O R ORRI )
BRI TR oM, HBEZFRT D 2 & CROBREAT (BH27), Kig/io L&
RSN (14 26) . PO EFHORTH LN EL D EEHO—KENRKREL kbbb Z &,
NEOEMIZREFHOEERBCICEI Y FFEOMIENE LT WD &, 2BET5 L, M
RN BN REO O E D LR D,

60

| Qmaxi(+) = 52.2 kN
Beam yielding at wall endf - - - -> I S

. [

Beam vyielding at column face f =f- == = == = afe e afeea oo daa o
m‘a/t%_Z'&S k

20

Column shear force (kN)
o

—20 s s/4-Beam yielding at column face~

Beam yie\ding‘ at wall end

Qmax (=) =

4 ) 0 ) .
Drift ratio (% rad. ) o7
26 FiF L S PR 00 Fobe T8 27 WERIR A 0L TR

BRI DREEENEIR (GEIZHB15)

F7o, 2017 FEEFE TITARF CTHEME L 72 RS OB R TIEO HE R BRI Th
L, L LT A—DEBEa 7 ) — h~DOEANEEZHERT 720, HEBLT b
—DF| &P E AR - HAWEER A 2018 4£ 10-11 A2 BUET T3 L7z, Z D%, BED
LT v H—f D 10N/mm? DIRFRE = > 7 U — O fENRB 6 E R0, N
[E D@L~ D N[ RETH D & HIWr L 7=,

3-3 Developing technical manuals of retrofit schemes

IR TIEDTA RTA L, K27 12D HRME A~ T L 5126 ETH I D, e,
BUET ClIAZ B Y =7 N CTEBRAENNKE ELZZ ERFFOUKE 2D, RFRORBEELE O
HFEWFGEE LT, FEORBHHEHIEOERBIZI LD TEY, ZORRETA K74 127
4= KRNy 7 LTWa, fiICBWTIIRFIC THEEMHEIIT) ZENEETHDHDT, FF
BRI OBERGBIZ OV UL, MR TIEOEM (e TRIROF - i s &de) =48
RHNCHE R (1 28) §5H6HA KTA4 o TEY, ZHIFFEGEEZFEHLRWE L OB
BRI L > CTHIMD THERK TH D, HHEEE 2 THIR7EY, KA K7 A
VHITEN L DA — T4 X% BHig L C Activity 3-5 TO®IF—%2Ei L C&7=, KA
R4 %, %479 % CNCRP,/BSPP Offifi~ == 7 /L EFAEBRIEX L 2o T 5, it
ST, MEEE 2 TIRARSNFEFRTEOREZRF L TCEZHEAED Y b, B FEOHMRLIE
THRAREZR D O (Bl ZITIERE =7 U — M) 1%, CNCRP/BSPP ~ == 7 /LIZD L4
# X TUb, CNCRP/BSPP ~ = = 7 /LM EMRIED — &M 72 k&2l L, K7y
=7 NOTA RTA U BAEFE OREO B 7= 72 deE k& il 3 2 &% E 5 L 7p > T
Lo RTarxl NOHA KT 48 PWD HEED I 218D, Activity 3-4 Tk %
WY EE~DOT7 A MIBROWEM 21T 2 72 £, ITB S ORI EA TV 5D, 2022
41 H1 PWD 23BifiE L7= BSPP /A RF A 2B+ 5E I F—THISATREPS DA A K5
A TIHEOOH P OBEEZ Z DX HIZFHMIi T2 Z L2z T0ET ) EWIHEHANREL H
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D, BRI E ~DRBNRKELSEATZZ L EZRLTWD, KA KT A 0% 2022 4 3
AIZFAT &7,

3.4 Column (AFM Saiful Amin & Kazuto Matsukawa)
3.4.1 General

3.4.2 Shear strength (Q:) of column jacketed using carbon fiber reinforced

SATREPS-TSUIB WG3

mic Retrofit of Existing Reinforced Concrete Buildings in

Technical Guidelines for S

Bangladesh for Extended Application of BSPP Seismic Retrofit Manual Laki
plastics

3.4.3 Flexural strength (Qws) of column jacketed using carbon fiber
reinforced plastics
3.4.4 Construction of jacketing using carbon fiber reinforced plastics
3.4.5 Example of application: an RC column of five story building in
Dhaka constructed in 1985
Chapter 4 Post-installed bonded anchor (Nandita

Table of Contents

4.1 General

. 2 s oo .2 Scope

Chapter 1 General (Yasushi Sanada) ABBEODE e ) )
) - 4.3 Design guidelines for post installed single bonded anchor/rebar in low

1.1 General principle gn g £

1.2 Scope of application strengthiconcrets

1.3 Definitions 4:3:1:Tenstle/eapacity

1.4 Notations

Chapter 2 Design flow of the seismic retrofit to improve structural integrity (Yasushi 4.4 Limitations

Saiin Chapter 5 Guidelines on retrofit construction (Susumu Takahashi)
2.1 General 5.1 Drop panel installation (Golam Samdani with Susumu Takahashi)
2.2 Design flow considering the structural integrity 5.2 Ferrocement application to masonry infill wall (Debasish Sen)
Chapter 3 Target structural components to be seismically retrofitted Chapter 6 Examples of seismic retrofit
3.1 Exterior beam-column joint (Shinji) 6.1 Moment-resisting frame structure (Yoon Rokhyun)
3.1.1 General 6.1.1 General
3.1.2 Scope 6.1.2 Outline of the structure
3.1.3 Design criteria 6.1.3 Seismic demand index
3.1.4 Failure mechanism identification after wing wall installation 6.1.4 Seismic evaluation of the structure
3.1.5 C- and F-indices of exterior columns with wing wall(s) 6.1.5 Seismic retrofit of the structure
3.2 Flat plate-column joint (Golam Samdani) 6.2 Flat plate structure (Susumu Takahashi)
3.2.1 General 6.2.1 General
3.2.2 Application of wing wall 6.2.2 Outline of the structure
3.2.3 Application of drop panel 6.2.3 Seismic evaluation of the building
3.3 Masonry infill wall (Debasish Sen) 6.2.4 Seismic retrofit of the building

3.3.1 General

3.3.2 Scope

3.3.3 General flow of structural design of ferrocement strengthening
3.3.4 Jud

3.3.5 Selection of target

ement of appli

cability of ferrocement strengthening

ailure mechanism
3.3.6 Selection of ferrocement configuration
3.3.7 Strength Index-C

3.3.8 Ductility Index-F

3.3.9 Application example

27 MR A R A4 DHK
2
Step 4: Place and fix anchors into the flat plate using epoxy.«

e Insert glue into the drilled holes (Fig. 5.1.6).«

# Install anchors as shown in Fig. 5.1.7.¢

Fig. 5.1.6 Insert glue Fig. 5.1.7 Install an anchor«
v
Step 5: Arrange reinforcement of the drop panel.«
e Arrange reinforcement of the drop panel as shown in Fig. 5.1.8.«
e Reinforcements can be fixed by connecting with the anchors.+

Column
Slab
Formwork
Column
-
Fig. 5.1.8 Arrangement of reinforcement Fig. 5.1.9 Formwork of the drop panel.
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3-4 Sharing developed retrofit technologies with CNCRP, BSPP and other relevant projects
AHEBEILOWT, LD 7 =rk 2y MERTIEE EEYI#E AT <<, BSPP L O
BeHAT oo, TORMR, 2021 4EFE A (52128, PWD HQ £ 1 BEHSy) 12380 T
FEERICAM R TIENEH S, 2T, ¥y WCFEETLHT7 Ty N L— NEY)
DRFREFE ZITV, HA KT A o HPICBWTEEFEFE L TORLE (4 29),

Il 15000 mm

1300

3200

m&(

9700 mm

2900

1200 1100

PR ;- ¢ o SE T
“ B T :
. S S are inmm
b | v
= i
E y . 1900 2400 2500 4400 1600
5/ X

G 28 Tt AL P TRICTHIRS |29 75y |7 L MO
Fu7z PWD HQ &) 1 B4y

3-5 Holding technical seminars, workshops and trainings for researchers, practitioners and
other relevant stakeholders

WHFEREHE 3128V Th, 2 & RARIC R OB T 25 & Lokt I — 4G
LTk, 2021 410 7 30 HIZH LRIH 2B L, 2022 43 /] 12 HIZ 2 M1 A 2 it 5,
VI F—iF, NEOFHRRE  BTHEMEEEANS L LD THY, b HEME
D26 IR THFER R a A v b eseid e, ks, B F—08IE, A RI7A4 Dk
LV F LI T BRI CHINE DO/ XT ) v 7 a X MNEREHNIC e Ve
J FWeb A FTABLTEY, —MICHETLHZLNTES,

INHDOEIF—FEL L CANHOFHERE LG L LIcbDTholens, —efiii
& F @ Dissemination Seminar % Dhaka, Rajshahi, Khulna, Sylhet, Chattogram @ 5 £ i C
5-6 HIZEM L7,

[k B A oo Rk FE ]

WFFEREE 3 i, [FERZMEEBRO I iR TIEO TR E ] MK EEEY Ofliiat:
MBS - Gk [l o %3] N A Th D, [FERZEERO I (IMFEEE
2 Cik~_7zi8 Y, ZOEREIL 100%Th 5, MR TIEOHEKE) 1%, 3 CICHHMETHE
Tu—RERELTEY, NEUREHENRINTOWDIHEDOEEHIBRER T2 ED
AR N TET20 100% & 35, MRSWEREY ORISR « BEE 13072 & 2
VU= AXDOFEREERTHIEETA RTA LV EERT DI EaERERWOBEZE LT
B, BEICERITYYEIE CRIKEOREE Lz 2 V) —XEBx b2 &, H4 KT
AVOHEETZT LI EMND 100% & Uiz, Moz E ) Xl —o%kz 7
<EB2[E ELTWDHEZA, FlEIO® I F—% 2021 4 10 A 30 HIZ, 2 [AHIE 2022 &
3H 12 Bz L, —f%ELfiig M) Dissemination Seminar # 2022 4F 5-6 J (23 5 [A] %6 L
el enn, R 100% (PAE) ThDH, MiTREtE~o@HIE, (Dl éd 28y &
LCWbEZA 7ok A MR 1B, 77y b7 L— Mg 1 BiClEHZIT- 72,
W OER ) B AIEH 1% 100% & HIET L 7=,

@ WHZEEEHA 3 DA v o Z —r3— h~DEATEER DRI
WHIEEH 312FR 2 FEBRIE, NENS ORFAZ EHY L35 & & b EREE 23
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~WLIRETEmRT D Z LI LY, ERPEOEINBIREZITo X772, £72, Lo H
7 xnrt AL MMEBRITFEEIC BSPP 21 LT PWD OFEEMICHET S TWb, £72, 55
AT pRRIE 2020 FEEHICH A RT A E LTHRY O, & T =2 THMA~DOHI
BRZEDTWD, TN I T IMTE~OA— Y 74 X2 L LTEML TET
BY, Eiomb EME~0EANMTbND R E, ShREFF WD, )7 T —fREiE
~OHEBE B Z BHAY L L7 2022 4F 5-6 J ¢ Dissemination Seminar Z 1= L,
COVID-19 O FIZH 0 72708 & b FEMRAY 7t 528 « HINBIROIGE 2 D Tx 72,

@ #FZEEE 3 O S YIEHE CIIAATE S CTWRD - 7= H - 72 B

MFFEEEE 1 THlk 7=, 2016 27 H 1 BIZH v W CTRAE LT v S22 T B~
DOPEMHIPRHEBE NI SN TWND Z &, BELY, TAPP BNEKRENTZH OO E2HYT A ek
DT> TR 722 & T, U TEL TCWEEREREZER X R0 E W) REND
ST, LI L7ZeNE, WZeEE 2. T _X7=TRICEY, BENER/IBRBIZEEDDLZENT
7=, F7z, 2020 4F 3 HLIKEIZ HBRI TOEfiiz TE L CW\We 77 v b7 L— h iRk
L7 kAL MEIRABRIE O HEFEBRIC OV TIL COVID-19 DR L 1 2019 £ H
SERTE o728, 2020 AEEICSEE L7V £— FEBR (Web THHEL, HANLIER -
BE LN BbERR) 12X Eh Lk Lz, ARFEIIMAFEE B 2BV TERMDH > TV
LHEBRTFECHICHER L, UVE— FERIINETEZD L0 IXIT D NICHEE LS E
BRI FIECHARENOMEHEMEF LOmE Th > THIR L TES Tixewns, Biici
1T U COEHE L2 #2801 K A NERE FEE o b L —=27, BARTHEG LA
TG E OIRE% OB, FRTOME 72 Web 235552 X 2 EBRFHHCE o a & & Hs
W, NEMFEEORENFHESTEHRALZLOTHY, RUOFETIIHT-bDDE
DOfERE TV EZ DIV Z EIX A ERIRFREEICE > TRE R BIEOBERICES LT\ 5,

@HFFEE R 3 DAFED B (B5)

(AT, &fOrseitmEN» 651 M) AEE OKFERFEICL Y, JEMMRZMRE#H L
TR Tk R R L, 2O~ =27 v (330 2Bk 5, AFFEEE 2. & [k,
TIEDOBRICH T > TIETTH O ODA F3EZ M LR IC L iEA i L, R
)« AT RIRREIRE R RO S, TOMPIRZIRE - KB 5,

OWI7EE H 3 DAFTEZENR 1L (%)

(LAUFE, 2AestmiE s o5 4 2“4 5tlTh 5) WHE-ER 2. & RRRICERFZR
MORERZRE L, MR TIEORRETEEMLLT-0b, ERE IS EOoHT 28 LT
FTR TIEOBIE I L OVEREZAT 5, MR LRI, BHOEGIZAI L £ o R A % i
HI2Z 2B LT 7n—F L, AROMEMB LEOHZER LT o —F 0
W7 6 IS D, BT SR TIEL, Hfi~=aT7 Valfli§ 2 2 & & ZhaiEH
LBl I 7 =2l CTAEOEAME LA Sh, A7rY=2 MIETLTERSL
DO%H% ODA FEZ M U THAFE I D, EiSNFEROK (KiK2 »U—X), #fi
SRTIENFE SN ORL, B S NI B I T —ORDERE 2 W 5 B & &g
2

(5) WFICEHE 4 : &% B AR T x5 E R L E ]
e T N—"7"4 (U —H— : fifhEE)
ge 7 —7"1 (U —F— : Ak LK)
g7 —=>7"2 (U —%— : fii H[ER)
e n—=>73 (V—4—: BEHE L)
O WFEEHE 4 O4PIOFE (BAFHE) 1CXT D ROEBRI E A /37 b
WFFERER 4 1%, & oZzett WFZEER 2, 3L0)) & HEhiozett WFZEEA 1.
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TIE L GISEDOT —Z 5L 0) 1 »b, BUROF v O KENTIVETMAFTMmL, =
DOFEROMIREIE (V) U ) %%%?‘6 (5] ZBRTHHLOTHS (GIST—FD
FrskiCEB T 2 HHE, ThIchE) v U A dE, %Jzo‘aa‘ ;’r/\‘ﬁﬂf“ﬁ It EHTLA
—/X—=hDJU & HILHHEAR), LR ZEY, R 4 |2 TRAZE L Cu 2 Humh] o
S8 55 M 59 MEFTEAM T & Al R 4B 50 BE SR T ,_MET&/ﬁTﬁth%t%%@fm
Y=/ h T % CDMPL, DPERA % CII T AIAEILTWRD o7z, fliSROE X %)
R B U E B L~V ORI I OB 2 ERR T2 DO TH Y, TR T DI

H [ EZNLFEDTTEINDLDLNRLRN] LW Xy BIZBITH=—X%&HI-T721FT
72<, CRRICERIEEY) L~V ORISR A 1T 5 & WV 9 RISV ) IS & Frliik
DOEWNHLDTHD, LA, Project Design Matrix OIF H THh 5 “Activity” = &2, R & AL
Wiz FE#H T 5,

4-1  Developing retrofit scenarios through quantitative evaluation of urban vulnerability

4-1-1 Developing safety evaluation policy for urban areas based on activity 1-1

4-1-2 Developing safety index for urban areas through vulnerability analyses of target areas
identified in activity 1-2

4-1-3 Scenario making for efficient and effective upgrading of urban safety considering building
characteristics
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Prioritization of buildings to be considered for retrofitting
[ [ |
Improvement of || Vulnerability Building

seismic at ward level M
resistance based || (0.32748) User density || Building
on cost- High(1) (0.2751) occupancy(0.137533)
effectiveness } Moderate(0.3684)
(0.259921) Low (0.1357) T Eﬁa”f”f(o 0
- — Industrial (0.
High(1) — Communitv (.61)
Moderate(0.4463) — Education (.61)
Low (0.1494) — Residential (.58)
— Institution (.38)

— Commercial (.36)

[X] 34 AHP (2 X % B A3 2EAlifs 5

(4) FAHEAND
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FEEEFLE LT 2 EEWRRCI T 2 R Rl e % 2 IR Lz, & 2 1280V
, BT XU T TH AN E R BEY L (551 29) 1%, BANDEOETHEWVRTE
flizs21F, ~SrHigeft (Location), Mi&k, FIHE A1 (User Density), Wi iuh mfnsEm <,
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RWFEIECTH - 7223, ZOMOBLAR HEIEERE O LR S 1, BE BT HsREELREN
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* 2 flim A SEANL

Cost- Location Building User
Building ID Ward no. effectiveness (0.33) occupancy density Priorities Rank

(0.26) (0.14) (0.28)
Building A DNCC 1 Low High Residential 0.0012 0.098 3
BuildingB DNCC31 Low Moderate Residential 0.0020 0.053 11
BuildingC DNCC24 Low Low Commercial  0.0007 0.029 15
BuildingD DNCC4 Moderate Low Residential 0.0019 0.053 7
BuildingE DSCC13 Low Moderate Residential 0.0014 0.053 13
Building F DNCC7 Moderate Moderate Residential 0.0011 0.070 4
Building G DNCC 13 Moderate Moderate Industrial 0.0081 0.058
BuildingH DSCC9 Low Low Residential 0.0013 0.036 14
Buildingl DNCC9 Low Moderate Residential 0.0023 0.053 10
Building) DNCC10 Moderate Low Residential 0.0024 0.053 6
Building K DNCC11 Low Moderate Residential 0.0026 0.053 9
BuildingL DNCC16 High High Residential 0.0046 0.147 1
BuildingM DSCC03  High High Institutional  0.0043 0.141 2
BuildingN DSCC26 Low Moderate Residential 0.0047 0.053 8
Building O DSCC15 Low Moderate Residential 0.0017 0.053 12
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=15M) D WTP 3% 573, 20% % Tl & 355513 577Tak/ft? £ T L5 L7-, £ 72, SEEDs Asia
O KELHDE T 7T A FEfEklS, T HITFNLR 208Tak/ft2, 992Tak/ft2 £ T_1
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4-2 Holding hi-level seminar(s) for policy makers to advocate retrofit scenarios for mid-to-long
term plan of earthquake disaster risk reduction
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4-3 Holding seminars and workshops for researchers, practitioners and other relevant
stakeholders to share retrofit scenarios
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