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DAMAGES OF RIVER STRUCTURES DUE TO 1983.7. HEAVY
RAINFALL IN THE MISUMI RIVER AND ITS
EXPERIMENTAL INVESTIGATION

By Zetsuo UENO and Zaedasii Utami

Synopsis

From the 20th to 23rd in July 1983, heavy rainfall attacked the large area in San-in Districts
and the flood with vast discharge was generated in the Misumi River. The level of flood water
reached about 2 meters beyond the top of embankments and the whole fluvial areas were flooded.

Everything on the area embankment, river-walls, bridges, agricultural plains, houses etc.——

were destroyed or were given serious damages.

The authors surveyed the river basin after the flood and examined the aerial photographs
to find out some features with which river constructions were destroyed. They also conducted
some experiments to confirm them. In this paper, the results of the survey and the experiments
are described.
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Fig.3 Depth of the flood flow over the top of the embankments and over the areas inside the
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(a) Rights side of the river (b) Left side of the river
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BERA Eroded Area Containning the Area of Embankment Break
EZ3 Deposition Area of Coarse Gravel
W7 Embankment Damaged
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Fig. 4 The damage around Okazaki and Kamihuruichi
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Table 1 The features and damages of bridges over the Misumi River

Name of Bridge Corggisted Losia:m Strtl:lcre llg,zlr?gg.e Esz; Width II:}:\;)S f;rd:;ﬁlys Damage
(km) P(m) | (m) | (m) | (m)
Nat. Rail. Br. 0.15/Steel | 123.1 | 20.5 2.7 —1.3| Nat. Rail,| pier sank
Chimoto Br. 0.18/Concr.| 120.0 | 24.0: 4.5/ —1.0| Pref. no
Shinkawa Br. $47.11. 0.52|Steel | 135.3 | 27.1 8.2] —1.3| Pref. no
Kamihuruichi Br. 1.70/Concr. 117.0 | 29.0, 8.5/ —0.7} Town left bank scoured
Michimasa Br. $42.07. 2.56/Steel ; 119.0 | 23.8 3.0 0.9 Town lost
Shinmisumi Br. | $52.03. | 3.56Steel | 153.4 | 51.1 11.0| —2.8 Gover. | mo
Tenma Br. S48.12. 3. 86 Steel 99.0| 24.8 5.0 —1.7| Town no
Misumi Br. §31.11. 4, 38!Steel 95.6 1 31.9 8.1 0.2 Pref right bank scoured,
beam fell
Suginomori Br. S 54. 03. 4. 89 Steel 78.51 26.1 2.5 2.3 Town lost
Semari Br. $49.08. 6. 74;Steel 69.9 ! 23.3] 1.5/ 3.6/ Town lost
Yooda Br. $43.01. | 7.95Steel = 65.6 | 21.8 3.6/ 2.5 Town lost
Koochi Br. S49. 08. 8. 47 Steel ' 65.5| 21.8] 4.0 1.2/ Town lost
Saihoji Br. $40.12. | 9.66/Steel  62.3 | 20.8 2.5/ 1.9| Town lost
Kyuso Br. §50.03. | 10. 94/Steel 66.0 | 22.0; 2.5 —0.5| Town lost
Semaru Br. §55.03. | 11.83P.C. 57.0 ' 28.5| 10.2| 2.6| Pref. no
Mannoki Br. ' 12. 28|Steel 53.0 | 26.4 3.0 2.4 Town lost
Shinbashi Br. ‘ 13.42/P.C. 42,7 © 42,7 9.3| 0.1 Pref. no

BiEkOd Im PEHENEZALH T
PIED S, BROFEKICIBROBI T 2HKOKE, 4ED &3 BEAKKRDO b & TORBOLME,
BROBEDEELESEEL TNE T bbb,

3. kiR O REBRKRE

SR BN TP HEOREBICEET /02 — SR h, D, BHCEBREOWHKRRICSHIZ
FHETE2 — v BB AR EBELMEL T, £CT, ABICEOTRINSDFE LYK & DM
BA, ERKBRNTOENERTRNOTECEREE L TRIT %,

31 EHERTKBORNICET SATOHE

ATF29id, 18 54 cm, SJEI/1000DEHVKESIC, 18 16cm, F5 2em, R 128cm D#EFT U 7c{BKES
(% O S EBKRORTHI E OB THORERED 20° L13-THW3) 2FRIT, EKBRNOKEE
dem & LTz & XOHRRAERNOAGLEE RO THIICE~N,

P, KEICT AV IBKRERAELTH 4 0 v HRICL ZREREOTRLATL, Fig. 5 1R hd XS
RHNOBEREE ST Ui, BILBNT, BKEI 2 AOERTELINTED, ROAMOHMCIIR
EHEOEENSEE FRARBEDIN TV S, ARICDNTR, [REHREOHENKE 8L UBRT#E
BRNOL S CIFEASHBIICI > TETVAE T EH 5, BRROMBEBEORTIEIMHTOHERL
TWBDICR L, BEAEOMBEHERGEOEEREDETRIE LV, $7, RhOOHEN & 13K
»oEAREKICD L EF 3HN TR L Boil 25KEICEMY, BEEEHBREMCRLAT ShPLT,
------ 1 EHBIN TS,

X5ig, Kb by —Y—OVRBFERETEENEE LHEBERAOTRENRT I k- T, BHE
BFTKBOMNDO=ZRTHREZH SPIT Lice &0, BB SEKEEAND L EFTO RO OBE

-7 —



168 SRR KB FES H275 B-2 (W50 4)

Surface Velocity
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Maximum Velocity Line River-Side Deposits

Fig. 5 The characteristics of the flow near the surface in the meandering composite
channel (after Kinoshita)
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- 2 Flow toward
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of Limited Region Low-Flow Channe]

Fig. 6 The schematic view of the three-dimensional flow structure to generate river-side
deposits (after Kinoshita)
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Fig. 7 The simplified model of the Misumi River
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Tig. 8 The features of river-width and valley-width
(a) The variations of river-width and valley-width
(b) The variation of the rate of river-width to valley-width
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Fig. 9 The height of the visualized section of the flow

Photo 1 The picture of flow patterns in the horizontal cross-section near the water surface
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Fig. 11 The pattern of streamlines viewed by the observer moving at the mean velocity
of the flow, in the horizontal cross-section near the water surface
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Fig. 12 The pattern of streamlines viewed by the still observer, in the horizontal cross-
section near the water surface
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Fig. 13 The distribution of the downstreamward component of velocity subtracted by
the mean velocity, in the horizontal cross-section near the water surface
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Fig. 14 The pattern of streamlines viewed by the still observer, in the horizontal cross-
section at the height of half of the water depth
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Fig. 15 The distribution of the downstreamward component of velocity subtracted by
8.75cm/s, in the horizontal cross-section at the height of half of the water depth
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Fig. 16 The pattern of streamlines viewed by the still observer, in the horizontal cross-
section near the channel bed
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Fig. 17 . The distribution of the downstreamward component of velocities subtracted by
8.75 cm/s, in the horizontal cross-section near the channel bed
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Fig. 18 The distribution of the two-demensional divergence in the horizontal cross-
section near the water surface
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Fig. 19 The distribution of the two-dimensional divergence in the horizontal cross-
section near the channel bed
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