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Open-close mechanics of sluice gates
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Damage levels of DPS (Drainage Pumping Stations) and gates
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Fig.2 HRES O L~0v 1 ofaf (TR HRIE)

Level 1 damages of pumping stations

(Nigouhori DPS(Drainage Pumping Station))
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Level 2 damages of pumping stations (Ushubashi DPS)
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Level 3 damages of pumping stations (Shimokaidou DPS)
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Fig.7 JOKM @ L)L 3 ol GErimKi)
Level 3 damages of large tidal gates (Shinhama G)

Fig.5 KM L~V 1 ofEl GERK)
Level 1 damages of large tidal gates (Settai G(gate))

Fig. 6 JUKMD L~V 2 0% (E1LsEKM)
Level 2 damages of large tidal gates (Teizanbori G)

Fig. 8 /KMo L~V 1 ol (e ki)
Level 1 damages of small drainage gates (Kama DPS)
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Level 2 damages of small drainage gates (Ainokama DPS)
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Fig. 10 /KM O L~V 2 O8E (BOTHisik A i) Fig. 13 /KM O L~V 4 ORE (FEEHREEY)
Level 2 damages of small drainage gates Level 4 damages of small drainage gates (Shimokaidou DPS)

(Upstream point of Sakamoto tidal gate)

Fig. 11 /MKPIO L~V 3 OIRE GHITHRKES)) Fig. 14 AREOHARY; (FREHRKEY)

Level 3 damages of small drainage gates (Shinden DPS) Wood structure of DPS (Gomikura DPS)
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Level 4 damages of small drainage gates (Ohori DPS) Panel structure of DPS (Arahama DPS)
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Structures of DPS and gates
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Concrete structure of DPS (Arahama Dai2 DPS)
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Damages and recovery conditions of DPS by areas

(1:No pumps recovered, 2:Partial pumps recovered, 3:All pumps recovered)
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Damages and recovery conditions of DPS by structures
(C: Concreat, P: Panel, W: Wood)
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Damages and recovery conditions of DPS by distance from coastal lines
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Appendix 1 FF%F DK

TL Hu X i B[ ke izt B HEE MK sA7 BELR
(F2) (Bg) (m)

LO1  ¥PHIA FEI 40.112 141.823 444 3 1 2 0—5— JAX

Lo2 A FHRER 40.013 141.896 527 3 1 4 0—5— JAY

L03  HHEFJHAT s -2 ey 39.910 141.947 45 3 1 1 0—5— TAY

Lo4  HEPHIA s 2 e 39.910 141.946 102 3 1 1 0—5— TA4Y

LO5S  FARHT AN 39.853 141.969 585 3 1 1 0—5— TA4Y

LO6 5 RHT /NI 39.848 141.969 627 3 1 6 00— — TAX

L07  ET AR 39.812 141.980 280 1 1 4 00— — TAX

L08  ET A 39.585 141.946 316 3 1 7 00— — TAX

L09  KEET /BB 39.332 141.896 325 3 1 3 0—J— JAX

L10 &A1 IR 39.301 141.887 5 3 1 2 0—5— JAY

L1l FEFHIT sl 39.192 141.866 47 3 1 1 0—J— TAX

L12  KsEm Bk 39.115 141.814 40 2 1 2 0—5— TAY

L13 K kL 39.044 141.796 11 3 1 1 0—5— TAY

L14  HIRE G 38.379 141.169 90 3 2 1 ~A 5 — -

L15  HIRE W 38.370 141.138 57 4 1 3 0—— TAY

Li6 A S 38.159 140.939 1250 3 1 3 u—5— JAX

L17 &I =gl 38.157 140.943 751 2 1 3 0—5— TAX

L18  AH i 38.052 140.918 86 3 1 2 0—5— TA X

L19  E#AT 4G 37.989 140.914 162 3 3 3 00— — I

L20  EIMT = 37.982 140.905 924 3 1 3 00— — TAY

L21  Lochy Yot 37.930 140.919 106 2 1 3 0—5— JAX

S01  HPHHAT A 40.111 141.824 372 3 2 2 AT A R v

S02  FHEFAIAT 5 OB 39.916 141.940 164 2 1 4 A5 A4 K Z¥ Y P

S03  HW FEAI 39.736 141.974 116 2 1 6 AF4K AV RV

S04 ET ArihmM 39.594 141.945 33 2 1 1 A5 A4 K AV RV

S05  RESHHT Ny | 39.208 141.886 62 2 1 1 AT A K ZA¥ Y v

S06  KARIETT AR 39.035 141.769 97 3 2 1 AT K a4

S07  EHLM B 38.038 140.903 1646 4 3 2 ~A 85— -

S08  ELHLM] 11 38.034 140.895 2322 4 3 7 ~A 5 — -

S09  EIEMS N 38.031 140.903 1734 4 3 3 ~A Y- -

S10  EIm % LR 37.986 140.887 2507 4 2 2 AF4 K v

S11 bl K 37.873 140.932 368 2 2 3 ATA4 K I
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Appendix 2 R G OPEKEEY;

TL HiX i B[ HokE P B mE M 4147 KHRE

(%) (%) (m)
P01 HRES XA 2 38.444 141.225 3432 4 1 1 ATA4 KN Z¥ Y R
P02 AN I 38.436 141.230 2460 4 1 1 A7 A4 F A¥ Y P
P03 PN Mo HE 2 38.433 141.247 1531 4 1 1 274 K A¥ Y P
P04 PN FEAE 38.431 141.231 1919 4 1 1 AFA4 K AV R
P05 Py X 38.430 141.236 1535 4 1 1 294K A2 RV
P06 A oA 38.427 141.249 882 4 1 1 AF4F Z¥ Y P
P07 BN ES FHII 38.425 141.370 1568 4 1 1 254K Z¥ Y RV
P08 PNz Kz 2 38.422 141.246 327 2 1 1 ATA KN Z¥ Y R
P09 TS NIIED 38.420 141.246 147 3 1 1 A7 A4 F A¥ Y P
P10 AT BifiNEe 38.419 141.248 40 2 1 2 274 F A¥ Y P
P11 AT % 38.419 141.249 57 2 1 1 274 F Z¥ Y R
P12 AT THE 38.405 141.230 475 3 2 2 294K F v
P13 Py b 38.388 141.171 145 4 1 1 AFA4 K Z¥ Y P
P14 BN ES VAT 38.387 141.192 254 3 1 3 ATA K Z¥ Y R
P15 B T 38.379 141.168 177 2 1 2 AFA4 K Z¥ Y R
P16 il Bl 1178 38.286 141.063 94 4 2 1 254K v
P17 i b 38.246 141.001 636 2 1 2 274 F A¥ Y P
P18 i K 38.222 140.984 498 4 3 2 <AL — -
P18 =il K - - - 2 1 5 AT A AV R
P19 i 1371 38.209 140.975 413 4 3 3 TIy T (<A —)
P20 & BEIR 38.182 140.958 533 4 2 1 <AL — 74X
P21 EAIGH ESH 38.165 140.947 916 4 3 1 Ty T (<A —)
P21 A Zsi - - - 2 1 2 AFA4 K AV RV
P22 20T FE 38.159 140.939 1205 2 1 2 ATA R AE Y RV
P23 0T ELE 38.125 140.928 940 4 3 1 <Ay — -
P23 L HGT AHEF 22 - - - 2 1 1 AT4 R ARV
P24 G =¥ 38.111 140.926 767 4 3 1 <Ay — -
P24 EAiG TSR - - - 2 1 1 254K A RV
P25 EAIGH) il 38.063 140.919 450 3 2 1 A7 A4 F TV
P26 JEELNi) SRR 7K 38.043 140.920 123 0 0 0 r—rul -
P27 BT St 38.037 140.901 1770 0 0 0 r—hreL -
P28 E AT FLURER 2 38.035 140.897 2189 0 0 0 r—runl o -
P29 EHIIT Rt 38.032 140.898 2160 3 2 3 A4 K TV
P30 EHIRIT KU 38.031 140.903 1596 3 1 2 ATA KN Z¥ Y R
P31 HHT T 38.027 140.918 209 3 2 1 294K v
P32 JEELNi) AE 37.989 140.905 905 2 1 2 A7 A4 F A¥ Y P
P33 HHEHT Hr-fE 37.988 140.906 816 4 3 1 TIyT(TA L —)
P34 1LyeHy A5 37.966 140.904 1032 3 2 1 AT4F v
P35 1yehy 2 37.966 140.914 114 4 2 1 254 F v
P36 17ehy KA, 37.932 140.916 410 3 1 2 254K 2 Y RV
P37 S b Y KT 37.873 140.933 345 1 1 1 ATA K Z¥ Y R
P38 FHIE T HE 37.791 140.965 1984 2 2 2 AFA4 K v
P39 AT HrH 37.790 140.964 2011 3 2 2 274K v
P40 AT JUAIR 37.722 141.005 557 0 0 0 r—runl -
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Appendix 3 FES G OB (HIX B & AR D)
HbX TL R e HLHE BRAEE -5 — 74— B SR
(%) (B8) (m) (m’/s) (m’/s)

R A PO1 XA 2 38.444 141.225 3432 0.6 0 3
P02 I 39.238 141.304 2460 1 1 3
P03 Mo HE 2 38.433 141.247 1531 0.72 1.71 2
P04 HRE 38.431 141.231 1919 1.1 3
P05 X 38.169 141.236 1535 0.94 3
P06 WMo R 38.166 141.249 882 1.17 0 3
P08 INE W) 38.161 141.246 327 0.77 1.83 2
P09 N 38.420 141.246 147 12 0 1
P10 [Eifu=e 38.159 141.248 40 1.55 1 1
P12 T 38.155 141.230 475 0 0 3
P13 T 38.148 141.171 145 0.77 6 2
P14 RV 38.388 141.192 254 1.38 6 2

2 HL P21 g 38.071 140.947 916 1.57 2.56 2
P22 SRl 38.065 140.939 1205 1.26 2.58 2
P23 AHEP 22 38.052 140.928 940 1.24 1.92 2
P24 FEE R 38.048 140.926 767 1.25 2.083 2
P25 T 38.063 140.919 450 0.27 1.023 3

ISR P27 ik 38.016 140.901 1770 1.13 453 1
P28 FEUEER 2 38.014 140.897 2189 1.40 6.00 2
P29 R 38.022 140.898 2160 0.88 1.13 1
P30 KJH e 38.031 140.903 1596 0.92 2.47 2
P31 FHH 38.016 140.918 209 1.59 5.01 3
P32 1% 37.374 140.905 905 0.80 1.84 2
P33 s 37.373 140.906 816 1.09 5.24 3
P34 bisa 37.966 140.904 1032 0.88 1.77 2
P35 A58 2 37.372 140.914 114 1.17 3.83 1

=y P17 i 38.101 141.001 636 0.50 4.55 1
P18 K 38.222 140.984 498 0.80 2 1
P19 -t 5] 38.209 140.975 413 1.30 29 1
P20 BRI 38.182 140.958 533 0.26 1.04 1
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Tsunami Damages on Gates and Pumping Stations by the 2011 off the
Pacific coast of Tohoku Earthquake

TANIJI Hajime, KIRI Hirohide, TANAKA Yoshikazu, HITOMI Tadayoshi and HORIK AWA Naoki

Summary

Results of survey of tsunami damaged on gates and drainage pumping stations are reported. Large gates are
relative strong to tsunami. The damages mainly depend on its locations. Small gates are relative weak on those moving
mechanisms. Submerged type gates ( miter or flap type ) are strong to tsunami force. In slide gates, rack type structure
is stronger than spindle type. Damages on pumping stations are mainly on the balance or tsunami force and counter
force based on structures of pumping stations. On structures of building, concrete is strong but wood or panel structure
is weak. On any structure, water proof structure is important because no electrical instruments work after saline
inundation.

Keywords : gate, drainage pumping station, tsunami, Sendai-bay





