BxXc—19

HEMREMBER (HEMREGREE) HRARBEE
PRk 24 4 6 A 12 HBIE

WREIES - 12601

HmEIER - SHRUE (A)

HZEHEAR : 2009~2011

AEES 1 21246076

MRFER (X)) HEREORIESILBEDOEREHXDHAR

THEEERESR (FEX) Laboratory reproduction of weathering and deterioration of soft-rock
slopes and its application to disaster mitigation.
MERERSE
M AR4E (TOWHATA 1KUO)
HREKE - KERIZRMER - &2
MEEES : 20155500

WFTERRREOBEEE (Fn30)

FT. EHAOYBREICIZHE O MIMERER LsRESbD T a A BT 5720, Frik/e KBRS
A BUE L CRAK &S LA Z B0 IR L, R T &R S{b OB Z5E Lz, £
WZHES X RSN S 72 D MEFI DO AREE 72 Rl O fElRE 2 FEAMICFEHE T2 2 L 2 A E L
T, ENBLONF R o ofphm K EM CHGRE CRERS L ORIMEOREEZTo 7, Zhb
ZHEIC LT, FExETT 2 RULORIZ B L, MRENEFREICET S Z &2 /Rm
U CEMRM 72 RAIEED IR TE 2 T EEIRE LT,

WFFER R OB (330 -

Physical weathering of rock material induces loss of rigidity and deterioration of strength.
This process was first reproduced in a newly developed testing device in which
water-submergence, freezing, and heating were repeated. This test was able to reproduce
the said rigidity loss and strength deterioration. Second, field studies were made in slope
instability areas in both Japan and Pakistan where slope disasters have been significant.
By using the knowledge thus collected, a methodology was developed by which the
temporal progress of weathering and deterioration is traced and the mitigation of slope
disaster is initiated at a critical time when the instability is imminent.

SEATIRTERA
(BHEHHAL - 1)
[ERESE GiEERESE & @t
200 9% 14, 500, 000 4, 350, 000 18, 850, 000
201 04 13, 700, 000 4,110, 000 17, 810, 000
201 14 3, 300, 000 990, 000 4,290, 000
R
FE
& 31, 500, 000 9, 450, 000 40, 950, 000

758 « T2

BHFEDOSF - MIH © HARTE - ik T

X —U— K YEpELL - S0 - ZEhERERE - RS v be—F 0 7 - Rl - LR E
b« STERIEHE - HASRliF

1. WFEBAR SO 5 5O E % TR < GGk L7z 2 & S WFIE B A
MR DOREAREE N T A L, (178 PAZECHE 7 ODHEHBZEOE CTH-T-, L LENLENCD
EORBEIZIN 2 T A O A 18 53 % H TR 1999 DO RIEELEHER, 2005 FFD/XF A X
A LT, TOBERMAEIZE W TELAHE O VAL O RHE, HAROHEME L & TH M



5 AL O M BEZ 7= N OB L T
722 LD, BRI BMRIZ S i o T2,

2. WHEOEH

2N AT L CHIEE D fafRd v & H Sh b
AT < lpvy, L LEBICER S OR)
N EDL LWOERIZH 2 DO, BHE
B U CREMIZRRE 21T e i, gt
2, L LZEFUTEBRO LTI h e
MEITTE RV, £ EURITEL H#ITT 50
T, AELRY K LT s 3,
HBHERFROMBEIIEE CTH D, &I TARIF
ZETIX, B CRMEICHIE CTE 5 SEHE
(MMEZ2 M) ICEB L, 2 EaEomE
& OB Z VT, R R 2 sk | HEE
TEXLFIEERELR,

3 WFE D ik

W ELR 72 AL 3 B O SR EE B O RN &
EZoND, I TEHWIIZEHBTEROY
HEMHEERZBESHHRT LD, AADK
B EHERMMREZBYIESTZLOTE S N5
EEAEEARYE Lz, £ L CRESCIERES
N THCHRBA CEBR ARV IK L, Bz
Z i U C S A & A EHRE & o RIS AH B
WD xR Lz, WICELOHET Mags Rt
M CEANVERZITV, RO 2157

4 . WFFER R

FROX I RFIEEARE R ZZ O
IR CIAFIUCEIT L, T L CSdE %2
EMESIICEI LIS Z iz kb, 4
A& EBITHEITT 2 RYE & S oiEfE &
FEITBIF L, REEOEITEAHETXSZ &
Zor LTz, BUGRm OGRS R KIS
WTWD, EHIE ST HREIZ I, BIRSOEE
{ETERE, IR ZMAT 5D 2
Ll b,

5. ERRERLF
(WFgEfeE . W7o 88 K OSBRI
LR

(MERERm S0 (BE 1 4F)

Aziz, M., Qureshi, M.U., Yamada, S., Towhata,

I. and Khan, M.S.(2010) Geotechnical
properties of  weathered slopes in
Muzaffarabad area after the 2005
Kashmir-Earthquake, Journal of Harbin
Institute of Technology (ISSN 1005-9113),
Vol.16, Sup.1, pp. 6-11.

(3R] e )

Qureshi, M. U., Towhata, |., Yamada, S., Aziz,
M., and Aoyama, S. (2009) Geotechnical
risk assessment of highly weathered slopes
using seismic refraction technique, Proc. IS

Kyoto 2009 Int. Symp. on Prediction and
Simulation  Methods for  Geohazard
Mitigation.

Aziz, M., Towhata, |., Yamada, S., and Qureshi,
M.U. (2009) Water submergence effects on
geotechnical properties of crushed mudstone,
Proc. IS Kyoto 2009 Int. Symp. on
Prediction and Simulation Methods for
Geohazard Mitigation, pp.291-297.

Qureshi, M.U., Towhata, I., Yamada, S., Aziz,
M., and Kubo, Y. (2009) Field Investigations
of highly weathered slopes for geotechnical
risk assessment, Proc. 2™ International
Conference on New Developments in Soil
Mechanics and Geotechnical Engineering,
Near East University, Nicosia, North Cyprus,
pp. 222-229.

Yamada, S., Towhata, I., and Qureshi, Mohsin
U. (2011) Evaluation of mechanical
parameters of weathered slopes by several
insitu geotechnical surveys, Proc. 10™ Asian
Regional Conference on Soil Mechanics and
Geotechnical Engineering, Hong Kong.

Qureshi, M.U., Towhata, I., Yamada, S., and
Aziz, M. (2010) The effects of weathering
on strength and deformation characteristics
of soft rocks, Proc. Int. Conf. Geotechnical
Engineering, Lahore, pp. 1-8.

Qureshi, Mohsin Usman, Yamada, S. and
Towhata, 1. (2012) A simplified technique
for slope stability assessment based on
insitu  S-wave velocity measurement,

International ~ Symposium  on  The
Earthquake-induced Landslides
(ISEL-Kiryu 2012).

(XE) GF o)

(PEZE R REAE]
ORI (Gt o 1)

LT
HIE
MR
FHIA
i
HEEFHA B -
EWNF DR

ORI (Gt o)

Py

S L
e
T
&
IE#EHH



ERNsO5] -

(& Dfth)
A — B
L

6. WFIEE

(D) FFgEREH

HUH ABAE (TOWHATA IKUO)

) 0 N = B = S S S
W& : 20155500

(2) WFe /s

AT AEE (UCHIMURA TARO)

HRURE « KFEBE TR 228l « HEs
W78 %5 60292885

I = (YAMADA SUGURU)
WK « KRR TR0 5E R - Bh#
WFgeE 35 - 70451789




