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Considering past
human tolls in natural
disasters, failure of low
strength masonry houses
in earthquakes has been
the primary cause of
live losses. Majority
of population Nepal
live in low strength
masonry houses. So, |
was interested to know
whether there are possibilities to make these
houses earthquake resistant. | was encouraged
when Japanese government provided me
scholarship and Professor Charles Scawthorn
accepted me in earthquake disaster prevention
systems lab, Kyoto University.

Hari Parajui
(BT HERE 2 )

Low strength masonry houses are constructed
by locally trained masons using locally available
materials such as stones, bricks, woods etc.
Various materials such as fiber reinforced
polymer, poly-propylene band, steel beams
and columns have been increasingly used for
strengthening of structures nowadays. These
materials are not available in the remote areas,
should be transported from long distances and
require skilled manpower. If these materials
were used, the cost of strengthening would be
three-four times more than the cost of existing
houses. Poor people in remote areas are living
in these kinds of houses and they can not afford
expensive materials. Thus | am looking for
the strengthening measures which use local

dA=a=5—<3v

materials and locally trained persons so that
people could afford. Focusing the Himalayan
region, the specific research interests are to
simulate seismic input, to evaluate performance
of houses at simulated seismic input, and to
optimize the strengthening measures.

Like Japan, Himalayan region has also
experienced many damaging earthquakes in
its history. Notes scribbled on some Nepalese
religious tracts indicate that a big quake hit
Kathmandu in June 1255 AD. The quake killed
one-third of the population of the country. Since
then severe earthquakes occurred in 1405, 1408,
1681, 1810, 1833, 1866 and 1934 AD. Historical
records show that at least as far back as the
early 18th century, damaging earthquakes
have occurred in the Himalayan region every
few decades. But since 1950, the Himalaya has
remained quiet. Calculated slip rate of whole
Himalayan-arc from available earthquake data
is only one third of observed from GIS maps.
It shows that either the earthquakes records are
missing or severe earthquakes may be overdue
and the worst may be yet to come. Thus, |
estimated seismic hazard considering intra-plate
slip, historical earthquakes and faults.

Evaluation of performance of masonry houses
when estimated hazard is given is the next
part of the study. A finite element numerical
model capable of modeling discontinuities at
joints between the masonry units is formulated
considering units as linear elastic solid elements
and interfaces between the units as non linear
joint elements governed by friction. | have
taken case study of dry stone masonry houses
called ‘Bhatar’ in Pakistan and ‘Hatil’ in
Turkey. Similar, houses are found in western
Nepal also. Non linear dynamic analyses of
masonry houses are done varying numbers of
rooms, storeys, materials types and patterns,
and their effectiveness are investigated. As an
alternate idea for strengthening, steel mesh
reinforcements are applied in different patterns,
so that | could conclude optimized area to be
covered, size and spacing of reinforcements.
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Multi-National Joint Venture for
Construction Works

200711 A1 H~2H®D2HR., #4
OF VT LRKRZFEIZ B W, EREEH3rd
International Conference on Multinational
Joint Venture for Construction Works %3

fEEhE L, HA» S, IREAIHIZ.

0]

KiqikCB &, #4 % 50 8412 L
F L7, ASHITAHEBO/NEIE &3 R
LT, FEFERHEEDOI LI IAY M T —
VISR L Tl D, SRl 3mEA
LD ET, BE KT OT - BRNSIE
o HES IS TS T, %R
P M=o EREL TR, GG SCE
N =L E LT,

ic o KPHIE

YT LRZOHLVWNS S 1 L
[EmidY 2T L] [CHT2EIRRS

2007 12H1H (+) 2H (H) =,
WHRER AR B S IC W T,
HRRZEPG KWPFE T T (RS, R AR
B ndhn) OFEBEZH [Vitae Systems
-New Paradigm for Systems Science:
Survivability, Vitality and Convivality in



Society ] 23X F Lz, AL [H
WX Ia=2F 4 B0 EDDEMED LS
I252F5 ] EWABHLVST LA 40
KoT, WK T I 2 =5 1 ORERTIR,
Fisinl ek O MRS 2 w352 &2 HW
ELE L7z, [Hfhaigk~roxy ]
EEDNDIMEDREIZ A 22 ARk
WO LN ARHATE HD 5., I
311y EH» 5 79 ABEML., 29 W%
HKENEIN, ZTDH BAREKD» ST 3
REBRFEARE LTI 7 1) OWfZesEH
TahF L, 2TCIIEY By
LORREE DR, RSN S R
TAREEEICDI 2 E RN HICL > T
kDY 2 T LAFPERHIERIEO KRR 5
DOF LWEFAOHEMEIZ DWW T L Wikan
NZbEhFE L,

VR /NN

1st International Conference
on Asian Catastrophe
Insurance

2007412 H3~2H ® 2 H M. = #b
KA L SEREFTAIC O THES
##% 1st International Conference on Asian
Catastrophe Insurance 28 Bifi & L L 7=,
Z DEEIIAFEORG KW SET. LwiZeRt,
RGP OLFTEML 28 DT,
EAKFICT 2 REE TR T —~vE Lk
FEBEk e LTid, HARTIIAG D ThHlfE X
N30tk Lz, HFEEHEOBREIZ 106
HIZ B ZONEND & DOBINHEH 74 4.
E5 26 0FMEIZ 324 TLZ, B, o
7O TG TRhR, F—a g8 T
XVAPEELLDOHITHFEL Tz &
Fll, ZOZHEEMMETZIHT, Thi
TRMDD I h > TR 2 sk & &
M3 2FE%EH - IEL. S LE0Y
DEiE - MAEOEEAPEENDE Z L
W xh T Lzsn, ZoHME551C
FERK N DLMEFELTWEST, 7z
G B O RN A EAIZ R D B D
LTV,

AL /NEPAGT

s E1EECRIT B
D—ov3vd

M SEHEEEICE S 2 -2 v 3 9 T L

SRt L

LT, iy -2+ 357 (DRH & Japan
CASIFiCA. 5 K BA S fF 3 6] F 22 46 2 3t
) % 2007 4F 12 H 10-11 H 1= ¥ BL & W
i ANTFAHIC T L £ Lz, A2k,
2004 4F- 12 HIZJ84E U 7= rh B 52 1% o0 153 Bl
B D fET T & - I RO 2
& TG, [ MREENI VG,
& LG S, ISR A TE 220, %
FHThEWEELTHATE S (13T%) Oh]
LV F v THEE L T2 &, MR
{ER A2 Z CHR SECEBEENC B U Cadn &
WD E L, £ 797 KBRS
WEMOEKR (DRH) 2 v 7 v Y OB HE b
E—2AAT =YgV T4 —=LFFy Vv
732 (CASiFiCA) Hilio v v F 25 —
DIZOWTHR L E L, SHICIIES -
HR - 2 SR 30 £ AL,
(188 %5 —~<I2ke% 80 5 DB R
WmhahE L,

AL ¢ MHESR

7 I 7K EGIERE R D
fzmk (DRH) Z70Y U IS
MY 2ERSR

mE oIz T, 2 A20~23 Hiz, F
FHMHREG BB EETH D [ 7V 7K
Fr g A O (DRH)| o2 v 7
VUK EEE . CASIFICA (5 — 225 —
gV .74 —=)LFFx¥v/¥Z) and DRH
Workshop 23 Fif &k L7z, “CASiFiCA”
13, 2005 4F- K 0 RELORH AL & -
THE LTS, ko5 - HERNE &
LT® “Case Station” &7 4 —I)L FEEFEHE
Bl & LTD “Field Campus” %A
DELHLWIKEH - R AT LTH
D, ThaHRRTEE L, B bk
METBEI12Fy b =2 XA T0ET,
DRH Ti3. CASiFiCA OGBS %
a v vy & LT REO R O R )
BOBHRIEE L UCHEANRMET LI &1
o COEY, ARHETIZ DRH2007 D
W, SR OME, BIEOFIHS M
% #iim & P T CASIFICA & iz B
Uil ikim 2 g S h & L/, 4 HRET
AFH 60 ABZMIL, 930 7R -
AEREPEBE Y B D VR A & R RS
TbhbhF L7z,

AL ¢ MHESR

\. 2008&3R

£4M0
REPKE - FIERZE
#m - B —

3HI4HICHERERES v V821
T, WHERERFE R - e 3 —
MR E Lz, Kt I+ —1F. 2004 4%
EDEINPAE XN TH D, S0TH 4@
LD EF, SEE D ST TR A -
MEHESTbNE Z LA, WMREOWZ
FUEICOWTERR R ET> 2 i3b & &
. FEBOBIE - RFEHEDZ I EE—
DOKERABICEASNE LA, I —
TUIEAENE K ZEM W 8% 6 & ORI Al 2
BRI A, FE KT R
DETWEZ ZhDE L7 30 R
BirbhE Lz, EERF» 51344 %,
FRZED 51 31 ZOBEB., KOFENEN
U R R AT b E Lz, 512,
I F =T HIEFEERFEOERA» VEGE D
T, BRKEZREVHPN, BNEHICE S
TEhifE, AEHELRBRE D L,
RREDGEBRITT B WAL A% -T
TX S ERWERFEDO L X AIZEHOE %
EFTLLylo, SHRETETRREHED T
WX e BnET,

A0 R U, AT

Joint Seminar "Recent Issues
on Hydropower Development
and River Basin Management"
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