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LLF, Project Design Matrix DIHH T 5 “Activity” Z & 12, R & EHURIZ R 5,

1-1 Establishing database of buildings and urban areas of Dhaka related to seismic risks and performances
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

2019 FLEIZFHE LTV e sy IififEEso wardd3, > Ly b COBREFEA N COVID-19 LK
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TnYxy bAREEERT D ITIEORE 21T T D,

1-1-2 Investigating seismic design code and practice
1-1-3 Investigating official permit and inspection system as well as construction practice for understanding
problems in buildings
1-1-4 Knowledge sharing of results derived from relevant projects
2020 FEEE ORI 2 <, NEORFHERER E ORI TISKRA TV D,

1-2 Selecting research target areas and buildings in Dhaka through analyzing obtained database and

information above
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W7 N—73 (V—F—: AHEL)
W7 N—T"1 (V—&— : e RI)
OWFZEEH 2 DS G OFHE (SRFHE) (2R 2 MR ORCROERIRIL L A > 37 |
LLF, Project Design Matrix DIHH T 5 “Activity” Z & 12, R & EHURIZ R 5,
2-1 Identifying problems needed to be resolved using results obtained from activity 1-1 and 1-2
NEOBRFIZH O LG - i LHEHE & LT, M2 IR LEfERRHL a7 nd=s b
EELLTHALTWD, BEMICE, 1) BREa 7 V- b3 HVWERTWSH I L, 2) I
%%ﬁﬂ@ﬁ?é;k,3)&@%@@&%@%%K%°7y7ﬁﬁwEnTw5’k 4) SE
PRI EGHPEREE SN VDI &, 5) HPEAENARWI &, 6) HEREAHNIZE
AW DSBS SRV 2 &, 7) AHRTIERED @I ﬁzé%@#%%éﬂfw@w L, 8)
IRHOMFAENT AL THHZ L, ThHD, K2R LIZbDITMA, SEH T AR SR
RKOVEDTHD, 9) 77y M L— MEEDOMFIMEEELREEL LT]Y Lif7e, RiioRE
D9 HLEHEICIHEMER~EEL A5 THAD 1) ~7) BLOU9) kL, VRN % wiHe
W2 D72, Activity2-2 DA T T2 F#t 212 L, 2-3 CERFE AT 70,

II’ Reinforcement splice is

Low guality High axial force o0-deg hoak

) i provided randomly and
construction as low stirrups N .

no additignal stirrups
strength concrete

=

{ N

P—

=

=

Straight anchorages for )
) . A Effect of brick wall |- i ice i
beam reinforcement in 7 ect of brick wa I« Reinforcement splice is

) ravided randomly and
exterior beam-column p
joint - no additional ties

/N ) 1 r‘
¥ — 90-deg hook tie

E-
f y
i ]
. L

N Mo joint-shear N;S

reinforcement inside joints Narrow joint-area

X2 N7 772 H]ICBT DREHMEE OB

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

2017 FEEEE TS, MbEZB G2 R L, WE— k2w 2 Ehi 3 2 LIRTOBME & LT, VR (Visual
RatinglE&4 2R L7z (X3), 2L, A7vy =2 FTEHEOEMZ T CREMICZET2 Z &%
B TIERL, BRICE Y @S0 DI L 2R @M & 38T 2 FIENLE L R o1 led Th 5,
MEEECIC RO 7 n—2Eim LAaE L, VRIE ZWREOBREAED T,
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VR (Visual Rating)

Checklist and Scoring
- No. of story

- Average Column size
- Average Span length
- Year of construction

- Irregularity

1st level evaluation

(\
C

Evaluation based on Cl nd WI

OK N

G

2nd level evaluation

Structural integrity

~

OK I

NG

v

yes

v

Classification of |e

masonry wall

Striiqtur

A 4

Non-structural

al element
element

A\ 4

A\ 4

Assessment of
partial collapse

v

_|

Evaluation of seismic
performance of building

Retrofittable? |

No‘//

e |

OK

A\ 4

Rehabilitation

X 3 MEEZE 7 n—% (BB

3 CI=Column index (F£3%), WI=Wall index (BE3)

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

K Activity (3, HIEERZ EMTOH7EEA 2 ICBWTHRERFEGZEDL 6D THD, T
FE OB N ERM O Fht & OBIEFOZBELH Y, YHEHEIZENNE CTefa i d - 71223,
BNRWVRERT 0 7T WS T D 2 ETERER/NRIZE 807z, 2019 FEETIC, AHAORE
BITIZITFTNTET LTV D, 2020 FREERIFR T, FEiz TEL TWLERE FRICE LD D,

CEMFERY U =X (AR R V=71, AE

HBRI)

FREBROHM COEfENREEIC /2722 &35, 2018 AEEEIZ Z T DB EERER A DN

EBr e F T HARICBW T v—7"1 235201 LTz,

FERRIT 125 A7 —LD 2 & 2 A NF

M2 AETHY, M2 ONEHOMERDZ 2R ANTLLDOTH-7, ANERTIE, HATHET
L THT» B2 BT b R+~ <, EBREHHZT> T2, REUTIFE-> TV,

cHAREEREEDERRS Y — X (AR 57 v—7 28 L1, /SEH : AUST, HBRI)
ARFCHE LTV D FAREERE 2 & T2 OIREN IR 1L, Z ORBRRET & BUEA 2020 FEEIC
FEhiti U7z, FEBRIT 2021 HEEICHR K TEET 5 FETH D,

s FERBEE RO TR Y — X (BAR : #2827 —73, N[E : BUET)

B R & 4~ <

FHE 2D TEX =7, COVID-19 DEEIC L HAAAFZEE O FERL &

RN— F RN e o772, UV E— FEBROAGEESCEm L b7 ny=2 FAEEZERT

D IEERR LTV D,
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2-4 Determining required performance standard
2020 I WG 2 —7 4 > 7 & #R, 179 %5 CNCRP X° BSPP TE ST % HARE % 1
MTsz e L

2-5 Developing technical manuals of the performance evaluation methodologies
2020 FEJEIX, VRiE~==7 )b, BWiHA K74 OEFOMEZITV, Print Ready DIRAE L L
7z (X4, X5),

SATREPS - TSUIB

8 - -
jica’ @ 0 9 )
Jica

User’s Manual on
Visual Rating (VR) for Potential Seismic Vulnerability Assessment
of Existing Reinforced Concrete Buildings in Bangladesh

Technical Guidelines for
E Seismic Evaluation of Existing Reinforced

Concrete Buildings in Bangladesh for Extended
Application of BSPP Seismic Evaluation Manual

March 2021

Prepared by

SATREPS-TSUIB Project

A Japan-Bangladesh Joint Research Project

HOUSING AND BUILDING RESEARCH INSTITUTE (HBRI)
MINISTRY OF HOUSING AND PUBLIC WORKS
PEOPLE’S REPUBLIC OF BANGLADESH

AND
INSTITUTE OF INDUSTRIAL SCIENCE (IIS) The University of Tokyo
THE UNIVERSITY OF TOKYO &
JAPAN Housing and Building Research Institute
MARCH 2020
M 4VR~==7 /L X5 WA RTA4

2-6 Applying developed methodologies to pilot buildings
e N—7" 21 CZE TVRIEER X o WO 228, BAF S NT-IHE— k2 W O Tk % CDMP1
— B R—= AN KEAE SRS 583 HUCHEM L, s AR E L TW5D, 2019 4FELIRE,
& D2 L A 0T BUHFHA 2 5HE L TRy, iiko X 5 1274 IX COVID-19 12 X v 4k
L7 o7-,

2-7 Holding technical seminars, workshops and trainings for researchers, practitioners and other relevant
stakeholders
2020 4EFEIE 2-5 THRARLBWIAA KT A4 L O I F—0FHEZ21To7- (2021 4 4 H 12 FEi6) .

[R5 B A= oo R E ]
BFZEREH 2 T, FERZEEEBROE) [ZWHEO TR E) TRREAREZWEDRTR ) T4 >
B DY) ~DTE N L DEROHT) DEERETH 5, [FERIEREERR O I ) 1 XBH TOIEEH

[&Fn 2 47 Sl A E] [210531]
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FR23E U7272%, PDM (Project Design Matrix) 3 & TN PO (Plan of Operation) D Activity (2330 T,

[FERERR OXE%HIFRL, “2-3 Developing formulas for performance evaluation through experiments
and analyses of structures” D 727> CHHH (structures) FEERA Efi+ 25 L O FHHZZEHE 52 L THR
L7z (IMJCC), 72ds, LR “structures”iX, /NEOBEY ZHHE LI FHEXIGE L TEY, EX
S NERTOE, €O ERE ARB L OANETEmM TS Z L 2ELTWD, ZOFEMOER
(X, B (ROR) T 2018 4F 12 AIZ M L7272, JERRE & LTIE 50% Th D, 7285, 55D D 50%
(ZSEfl (HBRD) TREOMEZ W FEORREZFET 5 Z L 2MELTWD, TBEHEDT
BERIE) 13, $TIC VR IEEBOTCRBEHED T2 RE L TR Y oiss R b BAFCTH D729 100%
& U7e, THREEfaRREZ WL DBA%E ) 13, ﬂ%%él/fiﬁpﬁﬁ‘ﬁﬂ)iix?j?/f RZ A > OAERA EERCE W D
O EDDAZE SNTWEDR, FIROE Y FHIXOE TIE722< VR, —ik, ZIRZWEOMES 2 5F
ﬁh%kbkoﬁm7w~71~3Lkwfﬁﬂﬂﬁf%%%%ML¢f R CHRARBRE D H
L3V —AZ@A WD L, ZALDfRES LICBHEbELSNOODY ~v=aT
NRHA RTAVHPIFIFTER L TNDZ &, 0D 95S%RRETH D LW L, [ > I OBy~
O A X D HFHIT ) I FBAEE T 23 BUC VRIBZ A L, Mt —K2Ki4 583 BRIZHEA L7z,
_ﬂ%@#ﬁﬁ\ﬁ@ﬁﬁ@EMiA%%ﬁm%LLﬁé%Efﬁéﬁ,ﬁﬁ\ﬁ TR K
ELTE TS THDLEBEZTEY, BREABEDOEME L L TILI0%REETH D L HEr L7,

OFFEEEE 2 DA 7 2 B —r3— ~ ~DOFEAT R ORI

AARTOERBROIZE A ENE, ANERIBFZEE OB ~SWEITWIEFCTEE L Tl Y, MRBREIERFES
ERFILEOFEMNBIRZIT> C& iz, B TOERIY, HAMBIEENZEENH RV, EHEEOEN
T X ERST 55k, ERPICEH T _NE SR COFNHREDIE), EREFHOA Y ¥ a—NE
B, B IRRIUEICMR 2 EFEEE, EREORIFIEIEICE S F CHMNRIEE - B S 27> TE T 5
FRFHEOBATIE, A7mv=7 FTHIE LA VRiE~=a7 /L (CIZ 1 BITER) 32 Mﬁ
A RTA Dt IF— (2021 4 A2 1 [AIH 2 %) 5, COVID-19 DFETIZH Y 235 bk z2
HDHTND,

OWFFEREH 2 O 4 PFHE CIIARE STV R o 7 7= 72 B

WFIEEEHE 1| THIRR72i@ Y, 2016 427 A 1 BITH v I CRAELT2T v Fh: 2 52T BiH~ O JERHI IR
HEPMONA TS Z &, BEW, TPP KR I NS DDOFAT I RELIRBLUZ RN EL R o T
&, BHEICENANAE U, 207, UHITEL TV ERERE, FERMENIMbD e 284
FERAEET Lz (B, TOHH 1V —XFHARM FK) CHEMEAL) Lz, FERXER
226 OFEMH T2 < PWD oD 7 U Ry ML DR8I~ EET L2729, B i/ R
2L EDDHTENTE, £, KITHLIBRIZE ) ITALTOERSOF A~ E I S S HATE A
WHH7-Z LT, KU ERICHMERLEDD Z LN TET,

DWFZEEE 2 DR B (BF)
(LT, &RurgestmEn o551 H) mER X OEREE S O Tz LWVESEM 2 I RIZFDRREEA 5
= X LOMREICEES W - FREEEREFME L2 B3 L, ottt cmy, FETH#EITHo ODA
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FHETHITL TR SN0 H DMEEBWHEIC K~ TRl Lz~ ==7 1 (%
) T D,

OWFFEREH 2 ORI TE (B5)

(LRI, 2rgeatmiE» S5 AT 2495 R CTH %) F 3 EHOFEKEYOBLHN ) ER % A
ANIEFEITIT, ANEOREM DA T 5 MBSO IE RN 2 E &R L, ZBNEOKI7#H4 R
T 5, £D%, BEMOVERZFHMIT 2 L CUEL RDEMERS Y — X2 ERL, FNICESEM
ECHFFERE FEM L, ZWHEEZHET 5, BRHEOBRIZSHT->TL, FETHEITL CEmSLD
D% ODA FHEICTREINT-BMNEZMET A LEHELTBY, KVry=7 FORSELE L
THf~ =2 7 VEERT 5, 1B L 7-Hi~ =2 7L, Hifit I —2%58 U TR EOFMHE IR
SEREEDH, BWHEOFLET PWD BNl E 72 BB T L CERT 5, IREINT-2ZH -
PEREREAMES, i SN 7-FROM (K3 2V —X), B S -BEMOR, B S -t 27
— DB ERE LT BL L D,

(4) WH7EE R 3« MESE S O H T 72w SR BN O BAZE |
W7 N—73 (V) —%— : AHEL)
WE 7 N—"7"2 (U —%— : §iHER)
W7 N—7"1 (U —&— : i RIH)
OFEE H 3 OUHOFHE (LAFHE) (2342 GEAFEDORROERIRIL L A > 7327 b
LLIF, Project Design Matrix DI H T 5 “Activity” Z & 12, BUR & ZACRILZ 7L 5,
3-1 Developing retrofit policy using available information and data from 2-1, CNCRP, BSPP and other relevant
projects

2016 FEEEICMEM TR A Eh B3O aiREE 7 o —X A2 6 0@ {E L, 7 uy =27 IR T
HHLTWAD,
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Judgement of needs for upgrading
(Capacity > Demand)

lNo

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

I

A

.| Determination of upgrading scheme

based on a limitation value of F

Fimic < 2.24 (R < 1.5%)

Otherwise

A 4

Design upgrading details for
improving seismic resistance

A
A

Judgement of needs for improving

structural integrity

Lateral resistance

Upgrading design follows CNCRP
scheme + new knowledge from
SATREPS project.

What should be improved?
* Poor rebar anchorage
* Flexural floor with flat plate

Menu from existing guidelines.

Axial resistance

What should be improved?
* Poor axial resistance of column

Menu

* Poor rebar anchorage at beam ends

=> Install walls from

* Flexural floor with flat plate

=> Increase floor thickness or install beams

from
* Poor shear resistance of flat plate
Menu l
* Poor axial resistance of column Codh calEr e
=> Apply Jacketing or install walls from OK

* Poor shear resistance of flat plate
=> Install drop plate from

I

.| Design upgrading scheme to prevent
out-of-plane failure of masonry walls

I

Menu from

:

NG

NG - - NG
—' Cost estimation

6 IMPEM G 72— (R)

3-2 Developing appropriate retrofit technologies based on experimental results and analyses of structures

HHRESEEDOERR Y — X (AR F3e 7 v—72, 3EH : AUST, HBRI)

-13.

[5Fn 2 45 Eh & E] [210531]




DGR Sk as 7 U — FNEEREOD 7 = ot X v MERICEI T 5 Bl AEER %, AUST
HBRI & HAb RN FE TIT - 72, EBRIZ AUST & HBRI AL E 72> TiThh, HAEREEEY
E— bk (Web THHEL, BADLLHER - B1E) ICTHR— R 21To7, BBRKIX3RTHY,
FEIERE7e LRI, MEEEED Rk, 7zt X v MiERBRATH D, ZOfE, 7=
AL MR EZAT o 72 BRIR I TERERE 5 0 BRBRIE D 1.5~2 (FOMENE LI, 7ort A b
OGN EHERICIB DT RSN (M7, FHE3),

400 L
(i 5RAT)
LR L RE o R BR A
0 (50 %) '

7 xut A MMlREERIA

Total lateral load, Q (kN)
o

—{— Avg. story drift - Total lateral load, Q [Exp FC frame]
-200 | =—tr— Story drift % - Total Lateral load (kN) [Infilled frame]
= Story drift % - Load (kN) for Dia. cracking [Cal FC frame]
=——t— drift %- Load (kN) for Dia. Compression [Cal FC frame]
~—@— drift % - Load (kN) for Punching [Cal FC frame]
-400

-1.75 0.00 1.75 3.50
Avg. story drift (%)

FH3 7wt A MBIKOOUHEILIE RN

(&0 2 R i ] [210531]
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- 7Ty N L— MEGHOERL Y —X (HA %87 v—73, /NEH : UAP)

AIRTDOT7 T v N7 L — MEGEOMMER (WhEEIC X D4H58) 1, KIEKRFT2018 4 12 HIZ
Fhti LT DA%, 2019 4EFE 1L HBRIIZC R 778 W L B ffifakBR A 2 BUE L, 2020 132
DOMAFEREIT T2, Fu v 7830 TR L2 Br AT, BAmoRBRIKD 3 FL Lo 2
LTWBDZENZNY, Ino, BIBMHERNEWI &R oT,

 Nodal moment (kN-m)
£ 88 3 o8 B 8 3

-2 0 2 4 8 8 1
Drift angle (% rad)

¢ 8 HEHTRERER AT LU R vy F AR AR O fif A TR BIR

HERHEAEHOFEHRT Y —X (HAR 5t/ v—>73, /[E : BUET)

B F2R A 9 < FHE A2 TE 722%, COVID-19 DB LV HAMIBFZEE O FEfT & 3R
— MR Ao 7272, UV E— MEBROAREESCHEM L &t b7 ey =7 EEEERT D5
BEFRELTND,

3-3 Developing technical manuals of retrofit schemes

MIRTIEDTA RT A 1%, ZORREPEEOFME LR ELT o2, MIITRT LIS,
A RTANTTETHRSH, AANNGNOHEENBY, SUELFBRELED TWD, MR
BOTCIIFFIC THEEAMEIRIIT) ZENEETHDH DT, FRCHEERTM OEERTIC OV T, fitk
TIEOFEME RN (M 10) 32504 KT T TFETH D,

[&Fn 2 47 Sl A E] [210531]
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Table of Content+
o
Chapter 1 General (Yasushi Sanada)+
Chapter 2 Supplemental flow of the seismic strengthening to improve structural integrity
(Yasushi Sanada)«
Chapter 3 Seismic strengthening methods developed by SATREPS-TSUIB+
3.1 Wing wall installation for beam-column joints (Shing1)+
3.2 Improving structural integrity for flat plate structure (Golam Samdani)+
3.2.1 Wing wall installation+
3.2.2 Drop panel installation+
3.3 Ferro cement application to masonry infill walls (Debasish Sen)«
3.4 Column jacketing (AFM Saiful Amin & Kazuto Matsukawa)«
Chapter 4 Post-installed anchor performance in low strength concrete (Nandita Saha)+
4.1 Post installed anchor (tentative)+
4.2 Post installed bonded anchor (tentative)«
Chapter 5 Supplemental guidelines on retrofit construction (Susumu Takahashi)«
5.1 Drop panel installation (Golam Samdani with Susumu Takahashi)+
5.2 Ferro cement application to masonry infill walls (Debasish Sen)«
5.3 Steel jacketing (reconsidered) (AFM Saiful Amin)«
Chapter 6 Examples of seismic strengthening+
6.1 Moment-resisting frame structure (Yoon Rokhyun)+
6.2 Flat plate structure (Susumu Takahashi)«
Chapter 7 References (Shinji)+

9 fiImAA F7A4 L DAR ()
1. Mark the locations of post-installed anchors ‘ 'm

i
2. Select the size of drill Mark 8. Curing
3. Mark the depth of hole Depth of hole 9. Rebar work for wing wall

4. Drill ] / 10. Formwork for wing wall | SPiralif
5. Clean the hole - .: If Glue 11. Cast concrete "
6. Insert glue T S5 @ - | e I . ][

10 Construction Flow D4

3-4 Sharing developed retrofit technologies with CNCRP, BSPP and other relevant projects
AEBIZHSOWT, EREO7 =mt A2 MfifR Lk z FZEWICHE M <<, BSPP il & O LT
o7z, T OFERE, 2021 HREE IR ~OREE LM Thh 2 TETH Y, fliffskit 2 b T 5,

3-5 Holding technical seminars, workshops and trainings for researchers, practitioners and other relevant
stakeholders
KEFIA T 2 == P ~DOEINBERICER T D720, OIZTiE~D,
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(A B AR DR ]

fFFEREE 3 ClE, [ERIMEFEBRO FM) iR TIED HFERE] RS B O iR LT B -
FREE] THISREAN DI ) DR B TH D, [FERAUMEFEBR O FH) 1T E 2 TiR<7=1@ Y i
B & L TIE50%Th D, iR TIEOFERE] 1X, T CICHiTREHE 7 rn —RE4RKELTBY, K
WO 2B E D 72 STV D HEOETHIRZ R T 578 EOBBRRN TE 2729 100% & T 5,
MG B R EE) ORI BRSE - GE) (3072 &b 2 V) —ROFEREZFEMT L EHA KT
A VEARRT D Z L B ERERM OB ZE LTEY, BRUCERITYYEH CRIKEBOBE L L 2
VIV —RERBZTNDIE, A RTA L OPELED TNDHTD 95%E LT, Hilisatkilr o J24 )
X FETTRRERERE S, A B0 0 SR ET B STV D720, 60%E LT,

OFFEEE 3 DA 7 H—r3— h ~DO AT ER ORI
WFIEREE 312455 FBrIT, NENS OBFAEE FHY L35 & &I ERFESE &8~ LIEFE
TEETHZLICLY, ERFEOHINBILEZIT-> CT& -, £/2, ERROI b7 xut A2 M
AR T 21T 5 RSN R o0 > TW5, £, ZHADLOREIL 2021 FEEHFICE I F—ICTHt
~EATBERT 5,

OWFFEREH 3 O 4 F5HE TIIAEE STV R 728 7= 72 B
WFFEEE 1 CTHIRR72i8 Y, 2016 427 H 1 BITH v I CTRAELT2T v Fih: 2 52T Bl A~ DO JERH IR
BEIMONATNDZ L, BEW, TPP AR INTZH OO EZHITRIBERILIZ 72 > T o7
ZET, MHITELTCWEEREREZEHTE RN E W N -7=, L LS, #FJEEH 2.
TIRRFETRIZED, BER/RICEED DL Z ENTE 2, £/, 2020 43 A LIFEEIZ HBRI TH3E
fiZe TE L TWe7 Ty b7 b— hERERIAR O FEERIZ DUV TIE COVID-19 D2 LD 2019 4
FEHIZTERE TE Mo 7203, 2020 FREICE M L=V &— FEBR (Web THHEL, BANDIER - 5
L7223 HEERR) 1KV e LRk Lz, AFEIIMAFZEE BIZB W TEMBAH > TV D ERFIEICH
S A EBA L7,

@I E 3 DIFFED R LYY (BE)

(LLF, 2EFERHEENHFIH) ANEE ORI LD, AR Z R < il L7 Tk
EEEAER L, TOHEMRN -~ =27V (JE30) EVET 5, BFFEEEE 2.8 ARk, TIEOBRRICH-
S TITETH O ODA T4l USRI K 0 EZ N U, FEBRAY - MR AORGHRE R I2 D
E, TOMRRREZRE - KT 5,

OWIFEE A 3 OWFZEETIE (B5)

(LATIE, 2ERTERHEE 5 3 240 5HH Th %) WFFEEA 2. & RIERICHEKRER SR
S L, MR TIEOBR G2 Lo b, FEIF N ZE O & L CHliiR LIEOBRE
FOFELZAT S, MR LIEOBFEIL, BIMOFEFICAN L ZOMBEREZHET 2 2 L2 LT 7 'n
—F &, BAROMEMBR TIEOISHEZER LT 7' 2 —F O b EMT 5, BHFE S 7o mivh Tik
3, it~ =27V EERT 2 2 & & TREIEH LIt I —%2@ CTAEOEINE LA S,

[5Fn 2 45 Eh & E] [210531]
- 17 -



ATV MIFEATLTEESNSDH D ODA FEAM U THEREIN D, FEiSh-EBRD
B 2 ) —X), Ml TENEEINZEMOR, B S -t I - — DO AL E A2
Wra2BHZE72D,

(5) WFFEREE 4 ¢ T BEALET T Dk} S ETREN b5 i
WRITN—T"4 (V—&— : [BEE)
WRITN—T"1 (V—&— : hEERIT)
WRTN—7"2 (V—24— : AiiHEMH)
WRITN—73 (V—4&— : HHEL)
O HrgEEEH 4 ONYIOFE (REFHE) (233 2 YR O OESIRILE A /37 K
WFFEEE 4 1%, HEEwoZart: BFgEdEHE 2., 3.50) ) & TEHoLett (F5EEE 1L CIEL
72 GIS DT — 25 L 0) | 2D, BURDF v h O SEERTIERAG 2 5H L, ZORskDTifks 7
UAERETD [FE 2BRETIHLOTHD (GIS T —X OFSRICEB T 2 EH, ThUuctEs >+
FUE, BLOEEIANEMTIT) 22 Z2 7o Z— =D JU & HHHFH), LLF, Project Design
Matrix OIHH TH 5 “Activity” Z £ 12, AR & BRI Z TR 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

BCHTD RAJUK 77— & _X—Z, CDMP1 77— Z ~— 2 & AW EEE a9 tEa Tl 2 o T 5, 2020
FEE, THETGIS ETORHUEEIT-> TE B OMEFME (4 11), By hU—2 Ol
5, BRAUEEEE KON, HUREYOBGIRRE e & OBR A H T O rEIZ B0 5 EHE A, ward HLAL
TRAarT Vsl (M 12), 8B, TITHAxOERIIEOLRL/NERORaT ) 7 OfERL
LTHRESNTWD B2 X TEEYONagstt] O a7 O%E, SLHd 28548 30%0L B3 Ess
TH2HNE DM, UKL FELBZ TRV, EEEICHE ST Y 7 TIERWA, KA
ISR 2 EER G SIH L TRy, R E G L 72 LN e STV RV, & X
a7y Vo7 LR E LTRESND), ZOHT, FriC EEREGW)) 24+ 572912, 2020
RIS EMZEOT o — A ZER L, BEEIC K o 21T o 7of R, Wbidi ik
HERERE LS, RWTEE, 3227 (i, OIETHmMELENGNEWIRRL o7,
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Legend \Z
I ioh_Risk|,
Moderate_R
B Lov_Risk
#" Road
[ occ_New

007515 3 45 6

11 il % OGN O Mags HERFAL S 5

Building Vulnerability

Vulnerability Profile of Adabor Ward 30

Vulnerability Score 4

Ward 30 Vulnerable

Road Network Vulnerability

|
Vulnerability Score 4

Emergency Response and Rescue

Vulnerability Score 2

Ground Motion/Amplification

Area Vulnerability Cumulative Score 11

Highly Yulheratle (13-18) I
“ulnerable (8-12)

Moderctely Vulnerable {5-8)

less Vulnerabie {0-4} -_

round Motion Score 1

12 Ward 30 HiX. D> 2 =7 U o Zhk R

(&0 2 R i ] [210531]
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F72, 2020 FEIZIE, LT =X EED F LD CTHISREICIENL 2 P E T 5 72 O E
5 (AHP) =7 V2 EEMICTIEH 05 L= (¥ 13), 2021 FEI1CiX, Z0ETLEZHZB LD
OEMATHZ LK, (Hx OBEYORMBEILEZIREL, iR T E2ERETHTETHD,

’ Prioritization of buildings to be considered for retrofitting ‘

l

[ |

Improvement of Vulnerability Building

seismic resistance at ward level importance
T

based on cost- )

1

effectiveness } High wvulnerability(w21) User number Building

Moderate wulnerability(w22)

High (wi) - occupancy
Low vulerability(w23) slzgévgzzz) — Health (1)
Moderate(w12) — Industrial (0.8)
61- 150(w33)
Low(w13) — Community (.61)

151-300 (w34)

1 Education(.61
Above 300(w35) ucation(.61)

—— Residential (.58)

=1 Institution (.38)
—— Commercial(.36)

[ [ [ | | |
| Buiing 1 | | Buiding 2 | | Buiding 3 | | Buiing 4 | Buiding (n-1) | | Buiding n
X 13 MRS R ED - H D AHP €5 /L ()

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

ARIEBE X, 2021 4FELIRICHETH TETH D,

4-3 Holding seminars and workshops for researchers, practitioners and other relevant stakeholders to share

retrofit scenarios

REETA T == h~OHEWNTBIRICERET 5720, @2 Tik5,

(R B AR DR E ]

R E 4 ClE, THEH (B 2HX) OKEMIIEL FmZRICUET D7D OA T - ik T
U AR FILEORSE] Xy of EMSEERPGE~OEFRR] PREEECHDH, AiEIL AHP
BT M K DB ERETFIEE T 2020 FFEPITHET 5 2 LN TE20) 85% Ll LTz, #%H
IXRTHR & 2R DR T ) AHEED - O D FIEN 2021 FEELUBICETRSND TETH D120, Hik
RCOEME L LTLS0%RETH D EB5 2D,

@ MREE 4D I T B —r3— OB ER DRI
W7 NV—"7"4 TiX, BUET CHFEEWEE - FAESEL G L LT, #lo R F Mg PERHm I B
boEIFT—% 201843 A 8 HIZBEL, NEMNS 15 N\OHERH T, £, o FREET
—HEJU AL, HFETI =T 4 7 %17H 2 & THIBIRZED TV 5,
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@ WHFEREE 4 O4PEFHE TIHARE S LT e o 728 7= 72 B
FEIZHIRRIZIEY, 2016 47 H 1 BIZH v B THA UTo 7 v Ff % 520 BUHE~ 0O P i) PRAS 1 3
WMo TnDZ &, BEY, TPP DK INTZH OO EZHITHREZIRIUT I > TR o722 &
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