EVALUATION OF INTERNAL EROSION BY
THICKNESS OF FLOWED WATER
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Internal erosion causes various ground disaster such as a cave-in accident, which is supposed to happen due to
water penetration under the ground with rainfall. Especially in fine-graded material, finer particles flow out first and this
flow makes drained water turbid, which has been considered as a warning of the ground disaster. However,
relationship between turbidity of drained water and internal erosion is not yet clear. In this research, characteristics of
erosion was evaluated from turbidity of drained soil by one dimensional column test.

Interna
#h &R o
/.

K

Water drainage

MKIEHBERNDKALZEEY « BEIKDAYDEESSHFMH
Bk MR RIS R D o MM IREICESIKABET

Xy

gt (X ZER DR, RSB BHDREECHEBREFRAE:

KALERNEZRE /
Situation of increasing of air pressure
under the ground

REAFDIKABAND ZBEEHKDIEYRL

Repetition of water flows through

453

Rainfall

HEKDEDRENBHD

Water is drained through

water pathway, and
some times drained
water is turbid

S EESIEFRILET, C5LE R EBRICHESHEOKDEBTE
L HEEZONTHEY. HMEDBOEICSVTIHEM AN SHLTHRET 2EFRINET, MES ORE T HKE RSt . KDY (Lt
BYEQ MK EDFIRRSELSNTNZEDDZDEEICDNTIFFHERASH ELE>TNER Ao AFE TIE—RTAGHS LA IZHEEE R L

PADKDZEICIDITHFREIRAZE. BEAKDEHEICKYFTMELELT =,

11111

U

LE
 Conditions which cause
To clear... thickness of drained

water
 Influence of internal \

2EEZIFO—)LLI=72Y) IV ERER
Model test simulating soil drainage
surrounding an underground structure

T7OUIHE LSRN REEZETKZRASE . BRI DI EKDBEZRNS,
Pressurized water flows from the surface ground and investigate .

Alr pressure

Soil chamber

Degassed
water

~

Soil and water is draind TEE————) <Tyrbidimeter>

—ERFEC EICHEIKDAE - I KEFZ5TE
Measuring turbidity of drained water, weight of
drained water and so on at certain period

erosion on stiffness

-~

a

HKE. HtBLEEOBRR

Cone penetration test } \

Weight of drained soil(g)

10 20 30 40 o0 60
Hydraulic gradient

70

RN TOSHAREEA E LY

Photos of sample cells
Hydraulic gradient: high—low

Relationship between drained soil, lest Result
_ drained water and turbidity | -Weight of drained TP
. - ; Step-Dc80 , oo
<soil & water> <so1l & turbidity> water Increase_d : ] P . ?)%kgO%11050—180kpa
0 - 1000 00— 5000 acceleratory with 0-
9 / [ 900 9 '| rise of seepage i - S
8] u_ Soi (500 = o 8- —"—sol I - 4000 pressure | ~50 - <-:;::.‘.‘S...“.....:~.:~m
] —— Water i %. = ] — = — turbidity . i - : ] "'-?::I.“:‘“'“---M.......
; m : . 03 ;_' -3000 € ~Turbidity was " € -100- -??‘ e
. / / 0% 8, ?;a - / . 'g relative to weight | £ ':"“\fjw-mm..,,m
4] " % g £ 4] " / 2000 £ of drained soil and @ S —150- onst-180kpa- e Const-90kpa
_ : F400 3 2 _ . = : B - <
3 S w0 5B 5 increased rapidly | &
*] e (200 § B 2 ~ ~ over the threshold | 72001 '_
;} L 100 & = " pressure .
0 20 40 0 800 00 '—;)' 40 60 80 HEK, AR BELEIL e e I e L B o e o ML
= - _
Hydraulic gradient Hydraulic gradient %7KIEJEEJ:5+&’J“ l 20 2 4038 ?0 12 1.4 10 18 20 22 24 26
19=990 : penetration resistance( N)
" l#s*F::E‘i é i 4 B2 LN F~ (==cy ——
<Effect of soilpipes> §J7T( IEJ;@E’EE(—?EM i ?;é_g}g"}bﬁbﬁfﬁg\?ﬁ?n(ij(%(,\
o | BEAETLTLVEL
0004 . .Small soil pipes . Test case with small seepage pressure and
= 29007 Step—Dc90h accelerated internal erosion. | Srenr?e”tfa?g;\mrtegifsgﬁlcneed soil_has larger
= 2000 ~/ .200-300times of water P
> bV was flown through soil
2 1500 .
2 /o pipes as the ground.
e A | AT EREER L RERS
500 - e _/ Step-Dc90 | ITT=7—RTILHKE. BELE.
o] e | BEANROENT—R(ZH A
m. VA ILINATREEHLTK

ARICETHEISMRZEARTFMAZETT.

=119

= (R E K4S E R AT 22 FrBAE 3/ 0D Bw—304

L 03-5452-6843, FAX: 03-5452-6844
E—mail: kuwano@iis.u—tokyo.acjp

For further information, contact below.

Prof. Reiko Kuwano,
#Bw-304, Institute of Industrial Science

TEL: +81-3-5452-6843, FAX: +81-3-5452-6844
E-mail: kuwano(@iis.u-tokyo.ac.jp

{ERREIE (2013)




	スライド番号 1

