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- An Example of the Retrofitting Experiments with Gabion Mesh for a Masonry House in Nepal -

AR
% s "f —
_— id 1 - =

,
o=

—v ESTHRRMREA e e o —
B8 Pr BT bR ZTPh

| ED National Research Institute for Earth Science and Disaster Resilience




K}J“‘ ﬁ:ﬂ] %EPEE] %-E_gg unr

%3815  KWICHBIFHAMEEIAR (35) (2012/13 K FF)  30pp. 2013 { 11 fi5(fs

45 382 % %WNU%W\%Wﬁmﬁwwwﬂﬁjw§6h$®h.mM§2ﬁﬁﬁ

B 383% GRS MY 5§ MRE A 23% G0 1). 2014 F 2 AL

W 3844 HG D H S Y W56 8 T - A 1162 (555D 1), 2014 fF 2 FA

% 385% R AETKICBITDANTHE T — & OFR (FE&DVD)  6pp. 2014 { 2 A3 13

4 3865  The AITCC User Guide —An Automatic Algorithm for the Identification and Tracking of Convective Cells— 33pp.
2014 # 3 AA7fS

%3875 R ITBUILE A LHAEDE (2012/13 f# X 3H) 47pp. 2014 { 2 FA7 13

B 388 AT ARDEML MY HST§ MMMERES 125X G 0. 2014 F 3 PHA

%4 389% R ”ﬁbjéiﬁéﬁﬁg‘@#%@ﬁ (36) (2013/14 X Z/) 22pp. 2014 §# 12 P 513

3905 HEITBITLHE GEKHEEDE f”‘(2013/14 FAFN 47pp. 2015 F 2 FA7f

& 391% FEMEZEEH O ORWEMRE AN ALEPDZDDE —F 1 7 2 APHRI B ixh § — MRS D
¥ DR /}\ﬁ)‘\"ﬁiJJ:UFﬁ*ESH: 0D F O)Fﬁ*‘%é\%&.&*’\ “§.%— 193pp. 2015 § 2 FA7f5

3925 Mg ANDAELSAY A58 4 TRLLE NS 127X G H D). 2015 # 3 P4

3934 AN Y HHI L[5 FE BRU TS 107\(5777: 1). 2015 f 3 F3f

3945 TR LMY F 60§ THERY LB 15X G HF o). 2015 F 3 A

% 39545  ANFREESERT Y N—AOER. A TE

%3965 2015 F 4 f o /N—)LgR (Gorkha ) IZBIT B X FRHDANE P ICHTHET Y >/ 58pp. 2015
TRA N

%3975 2015 4 f )%—)L 2k (Gorkha ) I2B1F 2 FHHCEITHT B4 3 § FP K 16pp. 2015 f 9 fAf

#3985 KW ’;Bbj‘éi“é“?'f”é@' (37) (2014/15% Z/)  29pp. 2015 §# 11 P4 13

905 A0 L PRAEMEALAH )\ KR OL L (5DVD) 2ipp. 2015 1 12 Al

% 400 % PU A S T B MR K HREEFFE N — REW OF L OKE (FEDVD)  216pp. 2015 # 12 A4 f3

% 401 % ?3?&%@%«%@/17A¥ﬁkmlﬂm 2015 f 12 P47 f

4025 FEITBITLE hERA LE"'(2014/15]E'/§:F1) 47pp. 2016 §# 2 A 313

%4038 M -EFEC LB i”ﬂ@ FI O AR B (1979 ~ 2015 ) 52pp. 2016 § 2 5T f3

%4045 2015 f 4 f o N— )Lk (Gorkha gl ) ITH W SR DALY, EEMAEICHT S I FP S Sdpp.
2016 §# 3 4715

40545  C ERFTTFHCHTLIPRE A -SUROR[E LR - T 0 —F « > 220pp. 2016 § 3 BT

#4065 PR /NT— REHRWANG P 5§ 182pp. 2016 f 8 A {3

4074 2015 f 4 I %/8—)L4k (Gorkha 4k ) ICBIF B XEHHEDFE R ICHTH A >y Ea—RP —ied -
120pp. 2016 ¥ 10 5 f3

%4085 FP BT DHE G EHAEOEY (2015/16 f K FF)  39pp. 2017 { 2 F A

#4094 REHICBUITSAE @:‘i‘]’;{“"é@' (38) (2015/16 X zF)  28pp. 2017 ]E' 2 B4

%4105 MR A ORI R A ”gﬁﬁ'é%%‘fim%’“ I N/i/izd F‘\O)Fﬂ”}?i'*ﬁﬁf\if 87pp. 2017 # 2 P47

TAls  CBRTTRICHT IR A AR TR - Ju—5 1> 231pp. 2017 # 3 A5 f3

4125 fd meg e Ziéﬁ?i\%ﬁf’iﬁﬁé%ﬁ@”ﬂ B W@Eﬁ%‘?\ LR FRRT O 7 5 SAR E*ﬁl:d:é%‘?’;’f%"@
A EE i~ 107pp. 2017 f 9 FAf3

A3 HEA AR T BT 27 - MR DA —W?V~ﬁ‘§*i§"<‘:fﬂ“ﬂf§j@?§§?\l:éi'\j“blfcriﬁiﬁ"%iﬁ_ﬁ
N—A QK F— 154pp. 2017 # 9 FA7f3

WAL Y 2017 A Y TRADYR Y O — M LA, 69pp. 2017 f 12 PAS

A5 5 DEEWHEE LR AR T ORE 450pp. 2018 F 3 FATH

4165 AF Od %Hﬂéﬁ%?ﬂh’j 28pp. 2018 # 1 F 4715

%417 % KWl ”Bb?é%@aﬁgiﬁ'ﬂmﬂ (39) (2016/17 X zH) 29pp. 2018 #2R3H

% 418 3 S WRE TIPS 4 2017 F B —5F 41227 149pp. 2018 # 3 P41

4195 L PEERICBIT L RER BRBICHT L >y Lo -3 90pp. 2018 f 7 A S

%420 % ?f@i\l"*ﬂ@ BT HHF R BRI IAICH T I RAT L — AR V?fyil"@“’ﬁf*ﬁ’“*@%ﬁ WZEBIRE 5 5
M— 62pp. 2018 8 ﬁ%Lﬁ

WA2LE HFE TR BE A KA EOE ¥ (2016/17 f X FH)  45pp. 2018 11 FA[f

%422 % 2017 § RSRXR T T 2R L AR A b~ (NIED-CRS) oA L8 H  56pp. 2018 # 12 P41

[ R -G OB DR, A T IR REMAITBIT DR ORET. A RIB Y v Ty T U2 T K A RERA T,

HB3 LIRS i’ofmmm

9423 5

%424 5

%425 4
3426 4

5427 4
3428 4
%429 %
430 4
& 4314
9432 %
433 4
A 434 5

4354

%436 4

A 437 3
%438 4

A 439 %
9440 5

3441 %
9442 4

b2 5 L4 50 AP AL

TP A DR (RN B I RF L — R TITRDIE =10 - IC R T BHSAE DR~

48pp. 2018 { 12 A7

INA T BZER W RS T EYARE FICK DN 8 R R OF T T DORF
N2 S RORA— 52pp. 2019 F 1 AT

N2 B A AR — FOFE LN 0MRA DT RIS X 2328 102pp. 2019 § 1 FATf

ﬂ%%ﬁth%@ﬁW%§®i%%ﬁ”%ﬁ%iUrmfu@ﬁﬁfW%ﬁﬁﬂbE%A@ﬁﬂ:?6&?

— 1l4pp. 2019 §# 2 FAf5

B 2L —4 INSOWA  67pp. 2019 § 3 AA7f

R W 1B B A EE PR (40) (2017/18 X 7f)  29pp. 2019 f 2 P&

A /@ﬁﬁ‘ﬁ"“*ﬁ?ﬁw\wm TWTBHRF N T2pp. 2019 § 3 A

BN ORISR V2T O E Ui o U AN 7 O 169pp. 2019 3 FAf

S ERETFIHICHT LT LA 2018 F F O —F 1>/ 65pp. 2019 f 3 pAS

DH BN T 2T I A LA T KPR 2T LOWS 311pp. 2019 f 3 fATf

ﬁE»%”é?%&%@é @wemwwgg;m 51pp. 2019 § 3 A4 f

SIPAD Zis P L7z XS B AR ITHTHROHM A %L ZAF 21— 301281 295 B35 —  158pp.

2019 § 6 A F5

SIPAD %35 B L7c X5 8D KR ICHT 2RO A — A5 O < ALERT2018 1I251F B15 S ¥xh —  140pp.

2019 f 7 AL

”JL

— B R (R

7.

OF;

|58
e

V30§ TP (LT A5 ORE T IE MBI A XTREY AT LDRE R L EICHT HFD 60pp. 2019
#9PREA
SIPAD FiyE B o 2 5 WA R - %ﬁﬁ,M%pZMQ?wﬁﬁﬁ
SIPAD %45 f L7z X3 5 #DL KR ICHT 2R 0 A~/ L RESCUE2019 i B1F 2 S ¥5%E —  46pp.

2019 f 12 FA(f5
S T 7N OAEITE T B BRI NP RFR B 2 @mog4ﬁqﬁ$%

HAEER WEHEY OF ZORFET R OLDOEYA NS AT 5L RP T — O 2 G R R
s B @ g~ 26pp. 2020 F 1 fATF

£ 1B 3R EE AR (41) (2018/19 X ) 25pp. 2020 3 P A

HTE 12 B2 F & & W MEOE P (2018/19 f X 2F)  47pp. 2020 2 f A f

-Ma2Ea - B2 SR 555 R 4L 40 R 4 443 %
(@ g«ﬁ) ?&Lgi_’ 5 %}n 2 fF; 3 FI 16 /s_Lj.:]
(C N - ' .
= R P 5.9 MG =T EEESE
o5 - Bl sfy SR P AT P R
Ul TR TEFH T 305-0006
7 RNT R ik A xﬁc OIET R 3 -1

a5 (029)863-7635

&R http://www.bosai.go.jp/
S TR
P T CJiETE T T N E I O W

S RS D <iF e U9 1524
(R - R KR b

© National Research Institute for Earth Science and Disaster Resilience 2020

KPR PR OIEMIIONTIE, F—L~_X— (http://dil-opac.bosai.go.jp/publication/) %Z’_“%’i‘ S,



SRR AR R AR 4435 2020 F 3

259 RTy T4 T RE P LR
— 3NV B P O e RARE 1 & LT -

o 7‘3 =0 *1, ?‘i’ ;jw‘*z, %'_\7;\;%";'?*3, ,j\ﬁ—\};,-' g\.{.}[ *3,

SR e

ullly
o
v

Research Example Utilizing Crowdfunding
- An Example of the Retrofitting Experiments with Gabion Mesh for a Masonry House in Nepal -
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Abstract

In developing countries, there are many vulnerable buildings made of traditional masonry and brickwork and the
human damage caused by the collapse of the earthquake tends to occur frequently. Most of the human casualties
in the 2015 Nepal earthquake are concentrated in traditional stone masonry houses in the mountain areas. In the
mountain areas where it is difficult to carry construction materials, many people still live in dangerous houses with
broken walls even after about three and a half years since the earthquake. In order to reduce such situations, it is
necessary to establish an earthquake retrofitting method and inform the local people so that local residents can
understand by themselves and implement at a low cost. Therefore, the jacketing method with gabion mesh as a
reinforcement method was proposed, and verified its effect by conducting full-scale experiments in this study. In
order to publicize this series of trials, research promotion utilizing crowdfunding was carried out.

Key words: Stone masonry, The 2015 Nepal earthquake, Gabion, Steel wire mesh, Shake table test
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Table 4 Update of new information, number of visitors and support amount.
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Photo 5 Mock-up.
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Retrofitted Model

«_Direction of Shaking

SHAKING TABLE in NIED
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SITE PLAN on Shaking Table
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Fig. 10 Design plan of experimental model.
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Photo 6 Experimental models.
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Photo 7 Cement brick.
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Photo 8 Preparation of masonry and stacking status
of blocks.
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Photo 9 Masonry works.
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Photo 10 Examination of formulation and preparation
of joint material.
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Photo 11 Condition of joint material.
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Photo 12 Wire mesh installation.
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Photo 13 Window frame installation.
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Photo 14 Doorway entrance installation.
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Photo 15(1) Roof-hut installation.
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Photo 15(2) Roof-hut installation.
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Photo 16 Completion of experimental models.
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Table 5 Tour schedule.
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Photo 17 Situation of public experiment.
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[hroenan of Snaking

SHAKING TABLE in NIED
SIZE 14.5m x 14.5m

SITE PLAN on Shaking Table |
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Fig. 13 Wall acceleration response.
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EE18(a)

Direction of Shaking

SHAKING TABLE in NIED
SIZE 14.5m x 14.5m

EE18(g)
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SITE PLAN on Shaking Table |
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Fig. 14 Experimental models after the experiment (from front side).
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Photo 18(1) Damages after shake table tests.
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Photo 18(2) Damages after shake table tests.
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