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TEFE RS LD MR O REUBEHAME TR O — > & L CREEPNIRMLOTFIENR T B, 2011 F0 FALHLS R EFE I HIE SR 2007 0
BEBCEEIMHETH A ER LT HREBEGARE SN TS, T070, BERICEVKMMEEF SRS L 5 28 E
T5HZEEKRHABEHELH S ETEETHD. ZOL I RERERET L HEL LT, EARBBEOIIIERICER L TGRET
LHEN, BEHEOFTHLERY ANLNATWE. —F T, BERUOREOBEKESCTREDONMLFFEICER LEREIZZNE T
HEVEMMINTE TRV, ZOZ L, MEEEROENS, BIBROENVEOCEEOLHEAZBE L 2T RNT L
SN, EANLBETEELE L THI L COWARWEBADO—D2E LTETFLND. £ 2 TR T, BENOKN EFICEES
5235 LEZ BN, BRI R CEBHEROTR & WV o 723 SN T, BB TR R IC X » TERENL DK
LRI T DR BAEFIM L, TOBEARE X BN TFRIREOREEZTo T 5. Eiz, BELEFEICONT, E
FEOTERERE T O KM T — & & AW T HREEE T > T 5.

ET, FEEICNLE T D ERE LA GICIEEF RSN & Tl U, L OB ARRECRRE - & OB O FIR 3B 1 NK AL
B SROKNL LTI G 2 5B RHANCEE L TS, F0MEE, MEL2 R TOMAME KGR CIERL LIS F L
TAROIHKALIZHIN L, Z OIESML L7oED 2 Tl bbfl U TR ERBSEITMT 5 2 2R Lz, £z, BEAKAIZKE
SEBEH 2 537 A=K L LT, BLofafn@kak, BROMMEKGEE, WE, BRESTHILIZEEHLNCL, &
BRI R D560, Bk OIS KRB E T OfFNE KR L © HIK< 72 D2 HE KA K OUK AL B FEEE 3 hn
HZEERLE. HIZ, ZhBDNRT A= % RANTEEN O, KA EFHEOHERORELTT> T 5.

F7z, Al L@ B RN O R AR E 2 C, Bl RE A S L Lica T 2R BREFE/RL T D ERTIE, TR EEICE
W% 5 x, —ERRBICHE L2 BBKERECESKDFHC LY, BRI L 2 BENKSORBZERELEZ ATV D, Zhic &
Y ETR U7 BB TR O UM A REET 5 & & b IS, B ORFE KR NS WEEIC, BEENOIRAKN A E L 725 2
LR, KALETHEN NS 2D L E#HLMILTWD. AT, BHERKMAR UES Th o T b IR O fafE KR
DNSWIFREEABBKEZEL 22 2 L bHLMIZL TN D.

T, bk L7 BBt R V2 7 AFBRORICENOBRMREE A B R T 5 2 & T, EREOERELICBT 281N
FREAHETIFEFRELCND. AFEE, BREHICOWCOTEBOPEKEHSICHW LN TV Talbot &z FV 2
Z LT, MERERERINR K 22D LRI ESBD T D LWV o e — R BEREHE R D AT RE L o TV DL F, ZOFE
ZRAWC, BEOHBOBERM LB LOHFFKMLERETHZ LT, BEEREMIGEY T 2B KREEHET 2 FELIREL
TnD. BELTHEFEL IR oG KR & R OBMREZEEE U-FEER, &Eofafind KRN EWIEE Ik
R SRR KL ER EAVK & <, B O fafnE K RES K & WA ILkTERF 23 < FERTSREE D3SO A KA E R B K
Lo THY, BRI o CTHEBZZ T ORMEHENRLDZ EEHALNIL TS, £z, BN THEESNLDFEHR T
BEENOKN EFMFE A ERELRVBELOFEKREROGTERENEDL Z L E2RL TN,

Fi2, T TRELEBLENKML EFEOHEEREOZ YL, REORSERBELOKMENT —X 2 AVCHRIEL, %
FEMERZYTHDEZ L ER LTS, £, AOAEBEIT — 2005, BEEOFIFEAKREI N S WEFTIZ RO Tk A3
FEUVBERNTAKEF LTI ERHALNERY, ZIVIHETRE CERE LR EFFEOBEMZ R L TWAD. N2 T, HEEHH
IZR & RN EE 2~ BERERITHMBEREATCR—Y v ZHMEOHKEOREEZ T TV A FAEERS L Z L1220 TY
BRLTW 5.

Pl bo X5z, AT CILEE AN - CRA EERIZ X - TELENICE VKA RSN D& 2HRT 5 & &b, BRNORK
MR A B & X T BB R LN ERBEAZHET 2FEEZRE L. 20 ONFIFRERE L O E B EME O m |k,
FRELTORHFTEOBECET LD EEZLND. SBITAEORETHE Y EE L TORWEKEEMEO BRI EE
WS DO BE ORI A AR IEONFIMZ CEHE L, EF— 4 LHiE2 1252 & T ERNRFMTRECRD EEZTND.

% - BSCERIL, FI3L 2000 7 & B3 300 354 1T ORI T 572 b L <IEFEL 800 554 1 HRH L T 723 Wy,
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Estimation of water level for the persistent situation or prior to earthquake is crucial for evaluation
of seismic performance of road embankments. Screening of embankments vulnerable to earthquake due to the
high water level has been made mainly based on geological and geomorphological information. However, for
detailed assessment, soil properties, such as permeability and water retention characteristics, and their
spatial distribution should be also considered

Numerical modeling studies and model experiments are conducted to investigate effects of condition
of foundation on the water level in the embankment. Variations of rainfall intensity, rainfall duration,
thickness of permeable foundation are considered. Parametric study and model experiments reveal that the
thinner the foundation thickness or the smaller the foundation permeability, the higher the convergent
water level and rise velocity and the lower the drop velocity of water level. Based on these results,
this study proposes framework for estimating water level rise velocity and position of water level by
considering the permeability of embankment, the permeability of foundation, the thickness of foundation
and rainfall intensity.

In addition, this study proposes practical method for estimating position of water level by using the
above—mentioned framework and domestic rainfall characteristics. Validations of the proposed estimation
methods are conducted by water level observation data of highway embankments. These validations reveal
that rise of the water level in an embankment is expected when the permeability of the embankment is small
and rainfall duration is long. On the other hand, short but strong rainfall is required for the water
level rise when the permeability of the embankment is large. These suggest that influential rainfall
conditions are different depending on the permeability of the embankment. This study also reveals that
if the permeability of an embankment is sufficiently large, marked rise of the water level hardly occurs
under the typical rainfall condition in Japan.
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