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The irrigation canal systems of the Fukuokazeki area and surveying
sections
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Correspondence of surveying section and the subsurface geological map



7 METEZ - I EAD KBGO IS X BRFIH - AREURBE O I B 5 FHREF A S X U 33

PH O - I R

a) O Lk
190 — BRI oo FHEIK R
' Bz R
of = loll—flel 0] ol o
11.5
K==l Bk 3l B
g 11.0
iz
ik
= 10.5
10.0 - - - - - - -
0 500 1000 1500 2000 2500 3000 3500 4000
FEAE (m)
b) @i _— . i . _
— JEBIKALE — BDUKEE S e BHEIKEE B
11.0
Bith 52D Bith 5i2Q
B e 0 i )
BUEFH RE
10.0 'M |( )k »
g M
iz
hliﬁ 9.0
8.0 : : : : : : —
0 200 400 600 800 1000 1200 1400 1600
FEAE (m)
c) @ Tk
Y — EBOKNLE  — KRR e FHEDKEE B
' l’ﬁ‘i’djl EAES ’l
(&&FH Keifs :|: BUEF H
9.0 éﬁ {
B N—~—
i
% 8.0 [emapevvrrriiiiis T S
...... ."‘......:M‘
7.0 : : : : : :
0 200 400 600 800 1000 1200 1400
FERE (m)
Fig.8 fRFEMIX 5 HZKEE O 7K BRI
a)  kUE, b)) R, ) TR

Longitudinal sections of irrigation canals in Fukuokazeki irrigation systems

a) upper, b) middle, ¢) lower stream



34 R TR ER 56 212 %5 (2012)

A e,

o
2

Fig9 osIXi () &RSUBXE ()  Figlo K TRAXBXEO/N  Figll KEUEXE OV IVE ORI

DO H VIV OAF IR T Wide gap between the barrels of the non-repair
Border of repair section (left) and non-repair Subsidence between the barrels of the section
section (right) downstream non-repair section
a) LR b) iR o) Tk
20 A AR BB 20 ~ 25 4
s R AL K na s
B AL s
- naE s 20 - ma R
5 IS 2 I m i RE
u o -
mlO mlO
10 A
5 5 A
5
. . 1 O 1 T
-5 4 -3 -2 -1 0 1 2 3 4 -5 0 5 10 15 20 25 30 -5 0 5 10 15 20 25 30
LR [cm] AT = [cm] LT [cm]

Fig.12 W - SBEBEOHTHICLI AL TEL AN A
Subsidence histogram by the classification of the topography and the repair history

WRETOMBETITLETEREL T2 ED) DR 5, bo T, ETOEEZTTHAMINDELTEY
Fig.8 |2 3 X[ O /KEEHEWI % 7~ 97 _Eii[X [ (Fig.8-a) (Fig.11), BB I N T2 b 0D, RFKRIFRE
T, HRCTRAKBEOLELIZENTWDL 0, 4 Lo TnbEDT ETHoT2,

HTHoTHRERETEARON 2o 70 HTIXKEH EL3SEE D 5 J755 D 1 ARE I 2 o FH A AR A

(Fig.8-b) Tl%, WL % SN EOTIZLTARS FERG M X & K BEAGEWT I % oI S 5 (Fig.7- 9K K
NV, BHID S FHEICO LA L RUBOXE (Fi b) Z& T, WROKBKEXEIL KEFEHDDVIZE
@) TIE300mFEDXMIZTE-> TRT LTz, K HICWE L TWAD, E5121F, SWBED % SN0tk
B O FH KBRS A S HEE T S UL T #1% 20 om FREET WL > THHHTE B, FHEIKESEES & B OISO %
BHoTze KEROLTIZHE, IRALEER S KERIR & [ WTEELT, ZOHER LD, Figl3 IR L7z, Bl
DARMBET 2RI LTW7za, ETEIZHIem &, K IV ICEGEE S N KB I B TIIRIBOFEIC Db S
BRERDIL T & IE~UNE o 7o, B2 8 2 KGR DS I, R TFEANUITE 3 em IPIZINE D (Figd3-a, b %
WIS D &9 127 5 LB & RSUEIX DB H A% #H,OmE), T, MBICEERATER IR TV LSS

BITE (Fig9), AKEEEZFHEO®E SR, kT HROGHIOKE (Figd3-a, b 1 #R) b HHEHV L[
FHETTWahosz, TitXH (Figs-c) (ZZ2DI3L A ULRTFEIR/N SV, REUBEOBHELS (Fig.13-b, ¢ &
EDRRYAEX N H 72 5H, Lt - Tz Tarskgs ) I 3 ERE S RLY, Pt - TRKE T
DUMEFHEAKIETHRIN TV D, SIEXE & RYBXH 10 ~ 20 £ cm OV T % 24E U T\ 7z, il T o 5 K s

DHEHT 20 em (ZEDBZEDTEHR S, £ XD 200 m WiE & ORGP 2 7200, BLIUK S & FHEIK
REEMAR E o Tz, ITNEY) ERTIEEHIZK HESE ORS H 7Z 72 70 B AL IEME 2L TR IR EE TE 2w

XRLTHEL TV 7201220 e Sz b o L S OO, HiflE L X REREOSHIZ L A IET =0 2= L
END, FTHRORLBXBIIBIFANSLLIED LT WZHN 7z,

FIIERKA S em B2 TH o 72 (Fig.10), L TFXRIZIZ

TR H % E ORI E ), MERBDEINT 5 2 3 RTFICxT 3 - wEHER

ETELRLEKERDETIZORA L Z L TREEN e R D3/ N BB E S A L, #5572 il



R E - RRIL SR - MRS - R EAL D KEEOL TS X BOKFI - KEERE ORI B 5 ERER A B X OV 35

KEREEDIL T 25 &SR L TWEEEZONL, EE
A D 5 TI5r O 1A IR I AR A K RE
WER (B IF, L) X0, fWEEH X0
WOWTHEFEOBR L YLz, A—1) v 7 {EX
(Fig.13-a) HE W (Fig.13-b) B L OK—1 ¥ 7k
K (Figd3-¢) % /R9, fiEIEMHX R REEDOR—1) &
7 A~EBHEOEE10m~ 35 mAFUEiE, iR (E
RFg (ERERE) BLXOVNENE) 2 FELTBY), £
DTV IIIRERE DSHeRE L T\ B o [ 204 B H g o
MR ERE SRS AT 2o Bl o R—) »
ZEHEB I OGH S TOREE AR E 1T o 7285
% Fig.13-d |Z7R L 720 NED5H6 % Fig.13-¢ ORI &
WG S D E, B TITEE 2SS mBEE TNHEO/NS
WINTEA TR TH D, PREE 37 m LRI o T NAH 50
D EDORELHMEE o TWL I ENbb, Gl
D GHETIZHEE10m ~ 20 m AT ZAAE A5 R
L B N SR & g osHifg LT b,
KO BBAKEOREIZR o 72X TIE, &
RO T — A DR A S AR LD L S o 7o H
o TWA EEZ O, ML THIRDATO 4 ~ 5 m
DOMBLOFTRETIZE L IEBEE 22 ) 2T TAELD
7oo L LIS IOl R oS & 2 Y,
EWEIZNHEOKE 2B RIEONMEH ), 1[H
DOUEHE (E7-OMFEEMENE) TBIT5 15miE
EORBMOFTZTH > THLREEL L TORMENDH > 72
LEZON, UYL ENAERXE TIRBELRILT &
AL Twhv, TREBEEROMEIZITL, 21 HO
SUEHE (B il T SR M E) 1B Tid, 3
FE40m FCHREMZITR L CHER & T 0EDNDH -
72EEZ6ND,

V. EEMXICHITDREER

1 KEOETEZNICIEU X EELDORE

TR X & FRRLS, B &SI &I X o T, KD
XK EDERZ /R L7z (Figdd), [HIEMX T,
1960 FEMREIXIC =R Y o3 > 7 ) — Rk E L7z,
REEDOHAZIZ L 5 m FEEE DAL A FTREAT ST/,
Lo L, MEEE FRICEE TR TAEL, BliEET
22 MO EHEHEITH NIz — 1 H Ol HHE D FE N
EFIZOWTIRAHTH o 7248, [ HIZ 1980 F44
gy b B ML TR RIS L A LE e Stz 2L
oY EIEHEITFIWEE LD 30em LLEORTETH-
7oo CUIEREIZIZ, fRENE & FAR, RE4mEEE TR
AT L CH A, LT 30 cm RiFOKEECTIX, FHE
FroBEw & Ao wm S F TR O EIFiB» %R S h
720

2 JKEBDHEETAIEFER &L T XREXRE & DX
50 G X ] O K BB HEITIX % Fig.5 (27730 Figd 12

O T X B L Otts - #ilsXEE2 R L7z

FHHAKE (Figd5-a) TiE, o&fE - iRk E
3D END . EFHOGKTISEZTND B
THHE 1100 m 0 F ClERUBXMTH L, ZOXH
TUE, Wi EEEE 100 m FHEDRRR R — 712 E L
AXMTHHTZELTEBY, 20 TRKY»E L2, &
D720, FHEEIXIZ X 5T, EIHEIMI O o R
213 em BREOE LA STz (Fig16), K
BIRER 2 SHEE SN A BHBEIE 1Sem 2 ETH Y, K
&M EORATEE T S LB E LTk
DfEDH 5. HET LD TRICBWTIE, KDL
TLTWAKXMAH 1 km 12> THRWT WD, R
L UCKBEERE LIy 7)) — C0E LT R TR
DX TH b, HLTESIIHRATTIOcm TH -7z
(Fig.17) o S5 0HEHHEZ 30 cm DLEDOL T TH - 72
B, HIEHEOEEIZ L > T, EEM EOLTE2AELL
KEEIZBWTHE LT IS L A2MBTHIESFEE ShTw
BHEREDIH S NI % 5 72 T TRIKB OSSN 7 i,
TEHDFHEKBEEE IR > T b 0TI & s X
DOFEREBEIHEEE 10 m (212725 T 0.5 m REDWL
B & 75T\ 7ze B FIXM QKT T3ROS IEX o
KB EES PO %DoTHEY, KEEDS EIFIC X
LREED 2 ST UL, 700 m 120 D7zo THRKD
G2 BT 5 12> Tz,

SRR B VTS 2 km (2725 & T HEX
BAHNTz (Figd5-b) o FHEIKEEHR & B O%E L D
IR T0em BBETH ), b5 LHIBIIXEKLR &
OMEDE L T2 REEA D 5o MIERL H 2 5 250
m FTIZBWTHTENIRELS 2o T35, ZOHE L
FEAZAEH 7212 2 o MmPE L LS L CRkT S Cw e
(Fig.18) . T, KEEDOLTIZ L KM TIZH L
T, LOGKIZUEE LT DKM 2 MRS 5 7201252
BEN/ze DAKMIEETECOLHENH D, FHAKLRW
W) % B EDPFER SN TR I UL R 5w L, K
VIR BEJE PR O b DR 5E, HIEKEE R0 AR~ 228 )5k,
H B VITTREKE DR D 72 (2 H 7 18 L 72 1 i 2
L\, i LITIXHI T, iSRS KT — MEEHRO
EEDPANREL, WL EE SN — AL
IREEPIDIKAEDZEAL UL, LT R & M0 kE % i
THRT 272007 — MNRENRLZZ LEZHN, KB
RHAT ) KD DOBLEDKEE DL T I TED L %
BBERCE 0LV BRI TOMNFICE LT, &
LRLHENLEND,

3 ETFICHEE S KIBHEED KT O
ZODOHKERE S IRAIEERNEE R IXH & s X
THEHOLPIZOLNoTEY, KIEORE RZLIEAS
N2 o720 & LTI TR EE O UL T # 2 FEK I8
NHbHEEZ NS, FTHKBEE L BN OWE D
(Fig. 15 #HEE0) 2 &0, SKEEHRELZEZ A, R



36

B xuwx o-u
% | smeumn &

SREREE RN
BELUR

BT

WARARSR
Hifihs

KU THES S

50

Ny

A

1l I_If
M1l

)

|

b)

m]

R TR ER 56 212 %5 (2012)

ait

1 RN

x;

[ AREOSRE-NRNE [ R (RER-ERAR

0 mmo—sm [ ] G R AR
[] mmsstm B macE
DR
d)
Fith /3 (253%) Gt R (&iE)
N{E Nfil
0 10 20 30 40 50 ©0 10 20 30 40 50
0 0
10 ? 10 i
E 20 20 j
B
’ ii ’
40 * 40 E
50 50

Fig.13 /NEIEiso B i i

c)
A B (of
A w 0 =3 ;3 [ ]
Gloa [ ax T
I
HEITNEEY ]
[[]ews []onm | 104 ) [T
[(Donr [ wtn s .=
D] B+ © RAEMAEY ||
E ®+ 7 Rax 20—
K == _
30 Eﬂ _: h e
. Eﬂ
40 ...
50—
a - 7]?“‘—‘ ') yﬁ%ﬁﬁﬂ;ﬁ:
b MR (R 2E A
¢ AR—=1) rZHERK (FE)
d:F, G #1281 B AR A SERR,

5 T30 1 HRERFIR AT A IR XD 2i)

CERE 17 FEREIE (2 IXTEAHIX) WEHRAE 17k32 (K—1) ¥ 7 No.3 : F 44, No.l
1505 BT AR EE HHT, TR 18 4

Geological maps in Kokai river basin

a) boring exploration points, b) geological cross-section

i)

¢) boring log, d) standard penetration test results at Point F and G

CGHEHE),



R E - RRIL SR - MRS - R EAL D KEEOL TS X BOKFI - KEERE ORI B 5 ERER A B X OV 37

IR K T34 2800 m®,  HEMEFH KR TIEAT 3300 m® &

1960 1970 1980 1990 2000
| : } } } BINE Nz, TR 1 DOEABA~DSKRED 2 HA
- S 53 AMGICIEE T 2KkmE b (EM5KE30Ls T
o A—kBE —EEG  RABEET 12 FERAE 9 5 & 2 OKEIZH 1300 m™ & 7% %) [
B ;ﬁwm; g;ﬁ%ﬁ% WX IZRTEOME Y, FFTHERRE KO 70y 7 0 —F —

Yarv, TTOKROKEFHZZ EE2ITHLE 5 %255 »
L9 BAKRFEFRBIE L WHIX TH 5720, FeKk=I1SRA

N &% T SIL— N . y . & S
pebs D e AT EA AL F B T RO A FIFER I 0 LR SRR 72 L AR
B e e WO TICB LIETHBEFMLTVNETH

Fig.14 [EHIX OO0 T 12k 2 HHEORE
Chronological table of the renewal projects for the subsidence of
canals in Okazeki irrigation systems

a) FALH K

%o

KRNI B TREFINT 2 B 2 7 > 720 FABHK
B CIZEPICEE LD L DT 2 XI5 THEAT L
7o by, TIImOBESR S Table 1 12/R L7z, T

KBTI — KT — BB e SIS
A ey Py " =1 RE N HEEH
9 .

v N\

|

KR

[m]

(=FtEVKEEE —RRKERESE)

7
Ik
6 - ——l e
5 T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500
it FE B [m]
b) 4R K
o — KR — KA R — BRI e FHIIK IR
' &L FE )k WIS FEH
10.0 stiFfe
9.0
g
8.0 o o
g °
Lﬁé LA
7.0
6.0 L 1 L L L L
0 500 1000 1500 2000 2500 3000 3500

HEHTEERE  [m]
Fig.15  RElEHE X 0 7K BELHEWT
a)  FHHAKEE, b) FHEAHKEE

Longitudinal sections of irrigation canals in Okazeki irrigation systems
a) Omotego (Southernside), b) Urago (Northern side)



38 FER CEERF el 46 212 %5 (2012)

70 cm

Fig16 kA VE LXK OB LIPHISIR  Figl17 & LMK (8 LU 70cm)
DIKRLARR & ST O R 5 S D HLEL
Comparison between water level trace and

The expansion of canals walls on the section
where overflow occurred

previous wall edge height in the maximum

IR SR B

L s
Kbt

N L 72K B S 7z
fvE L LS

The intake weirs installed in subsidence canals

Fig.18

to keep water level

expansion situation

Table 1 ANEFEGRANT I 55 S
Boundary condition for nonequivalent flow analysis

KeglE EfRIE  Fomim
B_[m] Qu[m's] hom]

EZEIDOLR 18 2.25 1.48
REAKE EEIDOTR 2.75 2.0 0.94
= A KR 3.25 3.4 1.05

T VAR AR B O FEE % KA. OB R &b e L TH
A, EEEFEBH KT 2011 4 8 A OFER O E
OFEWEL 52, ZOFTHIE & OHE FH W TEGHK
BowEx 5 272,

Fig.19 | KBRS I IO LT L 72355 & BT RSk
D 288 —  TIRNT 24T o 1o RO KE 2 ) d o ik
TR TOBPOKAIZILFTHIEDO K L ) AT LT
B, FHHIKAL & BN & OZEFET X O ERET
R E Y, FEMHKEETIE 13.6 cm, KT 8.7
em &% ol 7272, ARAEBRE S L ARTHIKALOFT
B LI L Tz, WTFEFT ORI OMA RS T
WO L D WH OM/ N e L2 L, EAKIKE2S 1
AL, BARRfES 720D THETEXAMEl WAL, K
MOERADPFIERISNZEEZOND, T2, FIHH
K EFEER T O T X T OIS & B & 02
133.6cm TH o720 TOXMIZBWTIZEADITEL L7
CEDHERRENT WS, 2275, Ko EFERIZ, K
BEOLTRBE M X 2SO % &L OBEN %
WDERST2bDEEZSNDH, S E OGN
LT TIEREETE o7,

VI KEBOBESENERRNG|ERIIKFIA - K
ERISHEEEE TR DT

IREEDFREBFZ N M7z o T, T3 KBRS 52K
TEREZ WIFEIC§ 2 BN D Do HIKBRIZBWTOE—F
FESG T EDOKELZBKTLEZETHLND, 0

BURMERED W O 3T H 5o KEEREIC BV T
KR AENE, RFIFFERE IS BV CIIEUOKEEER 5
AKENENEZ: & & o R FEDS R STV D, RFIET
KB OREE 28R E L CTRBEOLT %2 &0 H1F 7.
KEEDLTIZL > CHI &R S BKFI - KEFEEE
OITFHEFE LTIE, LTO3DICKRELSTHEHTE 5,
B IR R T DAL B K OUKBETRZE DM N2 & 058
REFEDIET TH L. 21k, ANELETIZLY ANV LD
W 259, B2 5 v 7 0584 U A IRKDISE,
T b bKEEROIK T TH S, 31, HKILEAT
DIKNART & 5 WIETEK 7 S & DK OARIGE R
B E DO KBIHEREDI T TH 5,

B IS BWTHRIE L TV e R B LT 2 72012
VL EZ SNLFAEH % Table 2 |2 F L7z, ARl
FO XD EEH R NE 2 KBRS AT A OERIZBWTHE
W9 B2 EhS, AW - FEFENY Y — ZAOHIRE, #HELw
a2, FAEERE O CRRAECRE - TR EXO
BEB~NOREIYFAEIL L) —BEEL 25, LIIT
WL B X OB R OF & EBIKEZ —2—DOME %
LGB OBET A LICE o T TICET A KK
RN T OB E Z DR Z ML TE 5, BT
LIKETEOBM, KB OB TE 505, KEHD
R 7 K TR B RE AL KL 138 L7, BEE
ZW D72 D DFAEERMIZY 72> Tdd e < & bR -
IR 2B L THRET L2 koo b, $72, #
I OEKERHKEC BT 5, EEEORTEAWV
RLHEIN LS N o F2AEREE T HO O BEFE L 72 &
IZOWTHEBHICHERET, ZOLDIEHEEED
T =5 OERELEL T L,

P BRI BT, NS OFERVERE % FEMT 5
OIESNABIRT— 7 IZRONTWAE 2D, BED
ERAETEDMRY) INHICNET L L L% 5, Table3
ZKEEDIRT = WAEZ I 2 RIS RIKR L2 & Bbil s
R ARG LTz KRS AT L& ZFOWOGA - J& 3050
N & OBRR LRI O EIZZDOKRFIS AT LD



W R - I SR RORTSZ - HIH AR L KO TS X A AR - KEEREOIL T ICBY 2 EREEE S X O 39
a) FACT KK
m— KRR Ui — IR KL (FHEE) — IR KERE S
— REKAI S (SRANE)  ceec BEIKAL(GHEE) coo BHEKRES
10 -
7}<11"L§:
9 - 13.6cm
8
E
7
Ik
6 o o o
5 T T T T T T 1
0 500 1000 1500 2000 2500 3000 3500
HEET EERE [m)
b) HEABI K N i .
— KEXiHE — IR (BT EE) - RRKEREE
e RIKAIE (GEANE)  coec STEIKAGL(GTETE) oo BHEKRES
11.0
KL E:
8.7cm
10.0 -
— 90 - -
g I S ﬁk
g T————
Bk g0 -
e o P * ol o o
70
6.0 T T ; : . :
0 500 1000 1500 2000 2500 3000 3500
Mt EEBE [m]
Fig.19 (LN OF I X 2 KO MR

Comparison of the water surface between subsidence canal bed and original design level

VHEEHHT AR ERNLERCThH D, RGHER M
B OURIE 2 n TREAE R CREE R (N ) OBROZ <
B ORESEY % 35T L BB H ), AFIRIE
WESTH D, ZOL) HMIE - WEICHT 2FHEH,S
VEAE O LB SS 2 JE LRSS OB, MR X A B EIEE
Lwoiz, 2FEIFERREMMAT — V2BV TOMXEE
TUZE B EHRNE, KT AT A OF O HUE A O 5
FHOMILTAND, WRETLHKES AT LOBT
M, BT MEEOFIEKE - KA - 2 FREE % HEEE L 73k
KERTH Y, BRIKO SN R ERMIIFET S
LERTEEE T 5 F72, KEHEEWIZEEIZAT S o3tk
PHENTWAHKIZBWTIE, ZOREORM, FHE
NEXHO LI L TBARLEYRD ), ZOBRIZHERES
NTVR BT HEREMNPLETH D, S 512,

KT TR L, FORBIZBIT L EEMORZD
THBEZEL, & RS THRERED THITH
NTVBEAEICIE, TIHIC X 2T ROLEBEEATK i
FEIZERE D725 LTORd o B OFERES LT
HHo

SRR & AL 9 2 KR - KEERE O A TRIZ 0%
EAVFEMIE, SR L T NEREE LTE->Tw
o 7ok 20X, EAKMRERHIICH UL, LT RF Lo
FEDSERR T, ZNASERIIICAE LTV D &) AT,
SR Z AR B L O IO 3D < #KEET DK
T, Thbb, HEREOBME LTHRTE, hF
TOMREHEEE 2 B Z I TE L THAH o FHUITK L
T, BAEOBREPRKEL B BIZONT, @KITED T
WGP EHTE RS2 E, ERA AL —D



40 FER CEERF el 46 212 %5 (2012)
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Field Survey on the Subsidence of the Canals
and Its Influence on the Water Delivery and Hydraulic Functions

NAKADA Toru*, FUIIYAMA So**, TARUYA Hiroyuki* and TANAKA Yoshikazu*

Summary

The subsidence often occurs in the open canals under long-term service located on the weak ground. The phe-
nomena like overflow and water leakage caused by the subsidence of the canals decreased the water use and hydraulic
functions. In this study, we estimated the subsidence of the canals by interviews to irrigation systems administrators
and by surveying longitudinal sections of irrigation canals in Fukuokazeki and Okazeki irrigation systems. The subsid-
ence of the open canals was easy to occur in the valleys with the alluvial soil which deeply entrenched highland. The
new canals were renovated with the deeply-driven piles to the stable ground if the subsidence occurred more than 30
cm which is one of criteria of acceptance for renewal projects. The other subsidence canals were repaired by expansion
of canals walls to be equal to original design levels. Maximum expansion of canals walls reached to 70 cm. However,
the water surface in subsidence channels jointed smoothly to the renewal channels without rapidly-varied flow. By
water level calculations, it is estimated that water levels in subsidence canals declined around 10 cm from original
design levels. The intake weirs installed in some section suggest the water management methods changed to divide
water to branch lines. The check points for function diagnosis were listed based on each indicator such as free board,
water level, water diversion, and water leakage. Accumulating field survey data and defining appropriate performance

requirement are needed to evaluate how each problem decreases water use and hydraulic functions.

Keywords: diagnostic study, performance requirement, subsidence, irrigation canal systems, water leakage, free board





