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Synopsis

£—@

Sandbags, flood board made with wood, metal or synthetic resin are used to protect
underground inundation caused by heavy rainfalls. To prevent the intrusion into
underground spaces during pluvial flooding, quick and easy set-up of flood protection
tools is important. It is need to set these tools as soon as possible. In this paper, the
effectiveness of flood protection tools is discussed on the basis of experimental results
by using sandbags and two kinds of flood board. Set-up time, volume of water leak and
deformation were measured in the cases of still and running water conditions. From the
results, it is found that a flood board made with synthetic resin is easy to set up in a short

time and the volume of water leak is negligible.

F—T—F: AAKICE, #TRA, BKBERE, to5, AL, BIEELEKK
Keywords: pluvial flooding, underground inundation, flood protection tool, sandbag,

wood board, synthetic resin board

— 426 —



1. [XFLC®IZ

4R, SEEERe— b7 A T RESGNER L
EZONDEHE 2 O E LIEIEFIT UV
BRELFEELTVD.

0SB RME SR RIS RAE T DR e B
RIX7 U IEMEMIEINTED, EROICHEELT
RN EnD, LIELIERAKDPEKLEERE
EHZ DI EIZEBRAME (WALE) m)ie
A L DRAMEE GKILHE) BSEAELTHS.

o RN EREZ T, EBEREAICE ST
KBEEDRBIE S, & BIERTORKIIRIZH T 5
B MEAEBAE T, TR Slos Wy CrlbeEE
TARCR KBS IEIZB T 23R R E I TN D.

ZDRKBGIE DO E D& L CIEKEE OHE
BHT oD, IEKEETY Y T EERIEA R ULH
ENTRINDBRICHREYCH THEE OHAY O
IZERE L, WE~DOKOREAZ LT 5 B R T
ERTW5.

ARFZETIE, BAMEE LTHA S TWD —
B2 IEKEETHA LD 2L LD LT HEE~ 721k
RIEBIZOWT, ILAKIEREZR & kKIS E Bk X
D FFHEIC DWW T ORES, BRI NS HRGE &2 1TV,
B E L TCORILKEBEOFMEZFTFMT 5 Z
EEHBETD.

2. EKKEICET HRE

2.1 EBROME

7Y T EMBAEER, BHIZIEKER S 22
~OHAY DICHRBET D2 L1, #TFEMTORK
WEEZRRKICENVILEDD I X THEFICEETHD.
LA LR D, IEKEREITR Y 2ER0 b on
TEBE L, ZOIEE OIS RIES O A LI
EASNWTEBENTVWDEOREIRTHB.

T TCARFE LT, BRa Rl KEBEIZBE LT, 1)
REMERRER, 2) AR, 3) HbAhrEE EE
HENDBRE LR DFEHE L L DOEREZITY, H
TZEMOHAY OIZERE S D el 7 1k KEEE O
ExEIToT-.

2.2 WEKEEDER

ARIEBRICH W T2 LK EE % [Table 1)ICR7. B ER
W L7 bk, Mo AL 0ICE
INTWD —RNeETHA3EEO LD L LTz,
T? 5%, [Photo INTART L D ITHk b — MR 1EIK
EETHY, ARICESPWEREL, Ttz
HEFTHERTL2HOTHS.

Photo 1 Sandbag

AR IEAKMIE, [Photo 212 X 5 IChtsk kv
HHENTHDIKEETHLAE LY T 2R
L. ARLEA T, BEHoEERELERRE X
WZB X 9ICEEL, <SR EZMHEHLTEEK
DEELERLRVWESICEELTHEHTLIHDOTH
bk, ARG TIE, kAR ORELD) 38 L,
FS500mmE THIETEDL L HIT L. Fiz, <&
OCHEETHEIE, EAKR (KE) om0 > 5
KHEDOBERNC BT D8R0y & LK DS IZ 1k k<
v XU EIEF UK ORE) 2EH L. <X
OTHEHE LRV EIE, 1K/ Sy D70 akKEK
CR#) Z{EA L.

Table 1 Specification of flood protection tool
Item Quantity Size(mm) Weight (kg)
Sandbag 1 400X 300X 100 18.0
flood board ( wood board ) 1 1495 210X 45 4.6
flood board ( wood board ) 3 1495 X 630 X 45 13.8
flood board ( synthetic resin board ) 1 1500 <540 X 60 12.2
flood board ( synthetic resin board ) 2 1500 1015 60 24.2
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Photo 2 flood board ( wood board )
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Photo 3 flood board ( synthetic resin board )

2.3 WKEEBDFREEFEMTE

() EBRGE L RIEER

AREBRIL, [Photo 4I T L olcar 7V —r#l
TaFRNCEHF SN AMEEA L, KEOBA
BEBIZ [Table 111278945 1k 7K 2518 K OVE: 8 B o 1R K AR
ZARE L CUKAR (BHIEHY) 2320kgl 725 L D ICH
VAR AT kiR (BgeRR) #5%E L.
RERRICOWVWTIE, L0 TohISARIcwE
FEHLTWBIREEL LT, FIEKEREL b FORE
BATETICEE SN TV D BN L RESE TETO
B & L7z,

Ry

Photo 4 Test pool

T, OO OFEARFELTIE, —BHMNSEX3
B, TEBeHD6 X2, =B HNSEXIHTE SN
F300mmiZ 72 B X HICHAT. (UBEYZ v R
HEEFRTD. ) AR ORE) OREHIEL LT
X, BRI IR AR OREY) &3f EfARE L, <
S ko TEELE.

B, KIKEEEHRADOBMER kD — A
FREFATRET IO L LTHMELZITY 2 & &
L7z

(2) EBRAE R L B 52
IEREEE ORREMfE R (BALE S OREICET D
WEfM) % [Fig. 11T

14

M lperson _|

=
[ ]

=
o

N 2 persons —

Setting Index(s/cm)

SB WB SR MB

Fig. 1 Setting Index

= Z1015mm? k7K (BAERY) K OV S 630mm D
IE7KBR (OR#Y) % — N CEE L7256 O EREHIX
EFNENSHEELUBEETCHD, Floms
300mmE THD H & — AN TRE LiHaiden:, —
ANTCHERE LGS EREORMZE L. oF
D, o5 Fikkik (BIIER) & e U CEEE 22
FETHHICHWDOOLTREICKHE L CHAE I HIZY
GO EZET S 2 LRERE. Zhix, KN
KL RFIZS00mmE SO D H 2 — ATHBELED
L LESGE, WKILERERI0ODHRICHRE LIAD -
LB b, BRESE T HITNKIDEIRARK205%IC
72%. EEREEOED DM T ZERIC BT DR KRt
WHA BT A T, 5:4520mm T PN KL B 12 KT
FEFF2ESN TS (HLiwm (2015) ) .
Lo TZoHE, BAKEIZA0mmE 720, HITTHE
D 2 L AIEFICINEE L 22D (F4E - 7 H (2006) ) .

F7o, — WO ARRIE, T IRFENITE A
COBIER O IL AR L 130720 OEBENDH L. 1k
A (RS BE) X, ZATRBELEZSAICBN
THIEEMRORTRRR E 720, FHBIZH DM
DA ERL olzlzd, RIEFETICEDLETOR
KEF L VIELS 2D, BTIC X DRI LY KT
FTE b, Fi, LMENR AT, KK (B

— 428 —



B %
.%ﬁf&)ot.

BEFHZ1000mmE & £ TikD D 2 &R

2.4 1bEJKTEREETAE (FRUKEF)
(1) R & WEEE

AFEBRI, [Photo 4I/RJ @Y 2> 7 U — RHLC
S{oEZille erézanE%{f)ﬁb KK D BE A &R
[Z[Table 11IZRT 4 ILKEEE 2 3% & L TR ANEIC
EEOKEETKREED Z LITLVIZAKREL HE
T 5 HETER L.

B, toIFEIT Iy FER L,
15, Z—EH N4 X 15, =B H M5
BAEX BN 2 D K 5 ICfi e iE (LABEMERE 2 & &
ET5H. ) TIroTl=. E1bAk K 2o\ T
X, CSVTHEHELZHZE L LRWGEEO2EY OF
ECHRELE.

HEHEEE, D 1M ORKE, 2) bk
BEE L. ok, KRS, 1RFEYS7Z 0 ITmAKL
7o b AKEEE (2R L CRIER D EFE TR L7z
BTHD. 12, EbHREIZHOWVTIE, 1kAKK K
), kA (BHIER) #XIRICEEIT-72. L
— W —BERER & T, IEAKER OREY) 20T,
FEEEGT 2> B 1R KR O gl & 2 o i o kA 2
FAVRE L, W o REM N H IRy F DM
MREEEHL, TOMEERIHOMENBZELIIWT
LbAHEEZREHUFMO Lz, kAN BHER) 2o
W, 12 7KIR 1000mmEF O 15 X 500mmA & 912 35
W EAR DRI 21T > 7.

— Bt H 548 X
X151, DBk H

flood prctectlon tool

[ g

Fig. 2 Apparatus for Test (hydrostatic)
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Photo 5 Apparatus for Test (flow).
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Fig. 4 Apparatus for Test (flow).
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