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1 EYAFEERIER Real Scale Model of Staircase
2 RKRILERREE  Rainfall Simulator for Rainfall-runoff Experiment
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34 RIKMAFRZEEREE  Inundation Simulator

5 #ITRZERERKEEREE Hydraulic Model of Underground Inundation
6 MZKEEEEEREZEE  Pluvial Inundation Simulator

7 BR - AFLEREREDT!  Sewer Pipe and Manhole Joint Model

B) 5 3E5R  Labos

8 ZHANERKEE Wave Flume with Movable Bed
9 JERBIKIE  Hybrid Tsunami Open Flume
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FE2EBRR  Labo2

RKBERERRIE

Pluvial Inundation Simulator

BREKESDES  TRKEERD SBLHHMORE T, TKE
EROTRImAKUZ ERESEZIETRKEEZB/RTEXRT,
YOS OHEKBSNICRAEY - AIE- - BEEICL2HKERR
LTHED M LD REDRFELVTKEERNDENZHET
EEED

A hydraulic model of an urban area, consisting of a rainfall simulator,
overland surface, and a circular sewer pipe, to simulate pluvial
inundation by increasing the water level at the downstream end of the
pipe. This model facilitates drainage processes through buildings, and
through drainage boxes, ditches, and connecting pipes to the sewer
pipe. It is possible to observe pressure distribution along the sewer
pipe as well as overland inundation.

POINT

® NKEEDREICIT MDBELDBTHEERAD
EADKESHELTVE,

To experiment pressure distribution along the sewer pipe which is
more dominant to the occurrence of pluvial inundation than
rainfall intensity.

® YUR—)LE DI B E ER TRIHDHOID TIEKIE
BHICRN. ERNDOEN LR ICHOHEULET,

To experiment that a complicated water flow at the outlet of the
sewer pipe, such as the joint to a manhole, can affect the pressure
increase along the sewer pipe.

gziﬁﬁﬁ Labo2

ER- AMlLIRERRIRE

Sewer Pipe and Manhole Joint Model

IKFER2RD T KEEFEENV U R—ILICK > TERINTVNSIE
BT FTAREEEORMEEYYR—I/LERCOENZEHT S
ZEMTEEYT, Y VR—JUIZED X IJEE T, 90°, 60°, 45° DA
ETE3 1RO TKEEREAMITEHILETEET,

In this model, two horizontal sewer pipes are connected with a
manhole. The pressure distribution can be measured along the sewer
pipes and at the manhole bottom. It is possible to replace the manhole
part with a different type of manholes, which enables to connect
another sewer pipe with an angle of 90 degree, 60 degree, and 45
degree.

POINT

o NTKEBERDAMAEILLS. YVR—)LTD
IRIF—EBEDEVERBZIENTEEY,

To experiment different energy losses at the manhole
dependent on the joint degree of the sewer pipes.

® YUIR—)LEREIE TOERNOMIEEN Dz
R2IENTEES,

To experiment detailed pressure distribution along the sewer
pipes around the joint manhole.

@ %3 ;E‘ﬁﬁ Labo3

ZEIERKEE

Wave Flume with Movable Bed

BEDRWTIZ DR S, 51D GERICWe B S XS FRRH BE
HWHETHRIRULIEDB EUID I 2R REB/RIT HRETIZDRK
DEBEYCHICIERT B L AERBTHOMILET,

In addition to research on wave transformations, wave pressures and
forces, wave run-up and over-topping, this wave flume is used to
examine deformation of tsunami and wave induced sedimentation.

POINT

@ RBICRITDRDERZHTRBUICEELL
BRIDZIENTEET,

To observe the wave transformation in shallow water in
detail through the glass windows.

PRI T Oy VR EDBREEY DERE
BRICEDEREHRETEET,

To observe the motion of breakwater-caisson and wave energy
dissipating blocks due to tsunami and stormy waves.

@ %3 ;gﬁ*ﬁ Labo3

BB IKIE

Hybrid Tsunami Open Flume

EREBUMBEZE SR EBRTEZEBTI.DERLY @
KBDET @RV T DWThh . HBEWEINSDOARERHE
e TRAIREREEOH T CENTEES  CDEBEFE R
B CEEADRHOEERYOERNGENDOIDET,

The flume has a 3 way tsunami generation system: 1) Piston-type
wave generator, 2) Water jet pump, and 3) Head storage tank. Both
synchronized and standalone uses are available. The characteristics of
tsunami force along coastal structures, and the collision force of drifted
ship and wood, and so on become clear by using this flume.

POINT

® EHDERTEEERICEBTESH.
SHRSFNRREFDIENTERT,

To experiment variable tsunami profiles reproduced by
applying three-way reproduction modes.

ERICE>TRENZ/NER P RADE RS %
FARBZENTEET,

To experiment collision force by small boats and drift-woods
flooded due to tsunamis.
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The Ujigawa Open Laboratory is a leading experimental laboratory in
the world, where many kinds of hydraulic and sedimentation
experiments are carried out. Those observation and experimental
facilities are widely used for various activities by academic staffs of
DPRI, education for students, international academic exchange, and
some social events for professional firefighters, policemen, government
officers and school children.

1953 FRIKERRAEUTRE
Established as Ujigawa Hydraulics Laboratory.

1996 REBRZEB KA RATD EE L RF BIF PR
(2009F U (S HRFIA - HRIFFTILR) &
BBEEDHICAERBRFFOERMARRELS
Became a shared facility of National Open Institute or
Joint Usage/research Center.

2002 FRNA =TV IRZ N —CeFR
Renamed as Ujigawa Open Laboratory.

FE1ERRE  Labol

2PN

Real Scale Model of Staircase

HFZEMICRNIATKEY 2L —2 3V MR TI AT
HKDFAET B M TH P T HERREDH T R IFKTH S
N A - MENBRICESSNET, ZDeoHUtE T BN SEP
MERET B EFWEZTERY 2/cHDICEETY, CORETH
RERMNZES KR T EZRDSDBENFERTEERT,

This is the device to simulate the flow into underground spaces. When
urban flood happens, underground spaces like shopping malls and
subway stations are inundated, and human lives and properties are
exposed to danger by the inundation. So, quick evacuation from the
underground spaces is one of effective measures to reduce the damage
by flood disaster. Flow characteristics over stairs are investigated and
evacuation from underground spaces is actually tested by using this
model.

® FHEZEAR30em KA THHKRA0cmEBZSE
B A DD REICRDF T,

To experience difficulty to climb up stairs if the water depth is over
30 cm for children, over 40 ¢cm for adults.

® EERITIHEFBLTVS B PEEMNRNTLBRET,
SOBHNRHICIRDEFHENET,

In reality, evacuation is more difficult because of muddy water and
debris flowing down with the water, and so on.

(B)EE1ERIE  Lavol

FIKRLRERRE

Rainfall Simulator for Rainfall-runoff Experiment

BRI SR ITHRROMEMEHZRATBHDERETI. K
EL2DCADNTHE D FRITEEYPRIGENY A XD Z L+
MR T ARREBEORYRIGEWVERAESEXT BT
(FAD NG ZDBR DRI Z KR ITE (Z 81 7IR) Z /)
L) REBEREAES TR T,

Experimental domain is divided into two blocks. Inner block is
mainly designed for the scale model (Takatoki River Basin), and
nozzles are installed to form fine foggy rain drops. Near block is
mainly designed for the quasi-real scale experiments of landslide or
outbreak of rock avalanche, and nozzles are installed to form coarse
(quasi-real scale) rain drops.

FE2ERRIE  Labo2

RIKBERRER R B [ P 1RE]

Inundation Simulator - hydrostatic pressure on a door

KRYMRDR T T2 > e KEDFRIICKEBOTNEET,
ZITR7ZERITESETRHE?——ZDRICH DB KEZEZE
o TR TEZEBE TI RKKICR P ZRMAT 2D LS
ZARRITDEEDICCEEROBBRAFERPRBEOEELZIE
#IBIENENTT,

The simulator consists of a reservoir, which is divided into two
parts by a wall and a real door. Water is discharged only from one
side of the reservoir, where the depth can be controlled by a weir.
One can try to open the door from the other side; then he/she can
realize how difficult it is to open the door under the pressure. This
simulation will help experience difficulties under floods and take
action during flood emergencies and evacuations.

POINT

® HXICKITZRANKEEXKEZ LE2
200Mmm/h DO ZERE TEET,

To experience rain at 200 mm / h. It exceeds the maximum
one hour rainfall in Japan.

® SRR b S TcAER D SN T DHKA
FEUTWBEEHRRTEXT,

To observe the process in which the river floods
develop as the rain falling on the basin model gathers.

POINT

® ZTMETACRI0emL k. BHETHFEL0cmIU LIz &,
— ATR7EBF2DONREICRDET,

To experience how hard it is to open the door alone when the
water depth is over 30 cm for a woman, over 40 cm for a man.

® KHRTFZIRT NIFACRD2EICLHIT B T hVx
KRDEWTHRTZHITBDICBBERAFKESEDDET,
The force that water pushes the door is proportional to the square

of the water depth. Even a slight difference in water depth changes
greatly the force required to open the door.

FE2EBRE  Lavo2

RIKBERRER RS (B ENEIREY]

Inundation Simulator — hydrostatic pressure on a vehicle

KZEUIBEBEDR 7 [ChhBKEEBRT BT EHNTE MR
T RKUT VT —/INRAEICE>TRAUVUCUESEIFBFR
EHEIcT KT ERITZHREE > TEMIBEHETZIENREIC
BOET, ZOMRTIE BEOHBARXRTERTARARTDEN
HERBETEET,

A model of a submerged vehicle to simulate hydrostatic pressure
acting on its door. Every year not a small number of vehicles go
into inundated underpasses, and it is required to open the door or to
break the window to escape to the outside of the vehicle. With this
facility, you can experience to open different types of the door: an
ordinary type door and a slide-type door.

POINT

® KRN N7 EENSHIS50cmM kicizs e,
BEORAXN7ZHF200HU<BDET,

To experience the difficulties to open an ordinary-type door, if the
water depth becomes more than 50 cm from the bottom of the door.

® FUARTHNSE HEDLEWRFTPRZARKRTZ
BFaANT > LW eI ET,

To compare with the same water depth, difficulties to open a door
with a larger submerged area or a slide-type door.

HE2ERE  Labo2

T2 M ISKEREKE

Hydraulic Model of Underground Inundation

R TR REEEEDOM T 2EZ /3027 —)LTHRURR
TYEHT1~3EDSE ALY I BIcthIc T 2REZ I
FTELTRBELTWE T EICHIZKENS EROBEER PR
A—7Z & T T E P TRESICKDRNIAHT T, KB
KO—ERIFH T #HZ R > TRELEY,

A 1/30 scale model of the underground space at Oike Street, Kyoto
City. Of B1 to B3 floors, B2F is set aside to make observation
easier. From the water tank at the ground level, via the model stairs
and slope, water flows into the underground shopping mall and
parking lot. Some of the flood water flows out through the subway.

POINT

® MM T RN Z R E KN EN DR T &
BRI DZIENTEET,

To observe how flooded water spreads in a
complicated underground space.

® i N 3FED I T HDIRICIFR—LRTHRE SN TROEREERIC
TR UIC<Wesh R — AR TIEEREB TRRNE <R E T,

At the underground station on B3F, as the platform door blocks
water flowing into the railway track, the water depth in the
platform will rise within short period of time.




