17. BEESHIZE TSR EKFIEROEEKBEEOHE L BEREDOREIZEAT SR

17. BRERMMIZE T HRFKFIFEEROEEKBREDKE LB EREEDOREICET SR

FFFEHARE] - SRk 18 4EHE~22 AEH
Ty N = R S — TR TS
FFEEY 7 — « FEMESERIRITSE 7 v —7 OKRIAR) | SRSt (FRiirEtEs)

1. HIROEH

ACHREC & 2 KRR AR A W U070 HERF - PRAREXIRIC L W BEm b L, FHER A1 T> T < 72D
ORI EHE & 72> CND, ZDT=8, K EVEREER OREBLKSRE ORI - SeErAfioBI%s, M ERE% 2o
WTH IR PRI BRI 259 5 Z L 3RO BT D, THE 2 G TSR R OBSREL L ORWHER 2 B 7
1ED, TBERHIZ R & ORI BN 31T 2K TiER I 2OV TR E < . BRFIRSREHEDRHAI) RO BTV 5,
BT, T DO TRAR TN % e & 3 D - lEFHRIERTHEDOMHNISC, SUEM/KIiRR COZREN e /KL
FEDT= O DR B EN UGB T EOMNIINEL L 725 TN D,

2. ARG LEERBR
AEFT 0T =7 MIFFETIE, AKTFEZAGIIES U TRIERANCIERUK T 2 KR ftir ORERE & farx OREHIRERED M

ZRHI L, COREZUGET DHIFCRHIEZ I DINTT 5, S DITRIARRHIRS TSRO T OISR S D
IKESDRRGHEAMNL Y % Z & Z2MT9ERiH & L, LUT Ok BRR 2 BE L7,

(1) FEAHUK VIR ORLKEEREDRWT - SCEHOBIFE

(2)  RHUS MR OBSRERFA & TP OBR%E

() EREIALKFIEs OREIERESITT AR 2 87 1 ROERk

@) EbLic=ar 7 U — FKEOZMHTIOMIE - SdEBIOB%E

(6)  EFHE 7B LOFBHBIOMIERAFDOBR%E

(6)  FpFk U U DB KIS DR HIRR G AN DO BRA%E

(1) FERHESERDKIEEOMHE - Sl Hmf BB DTS

(8) ERIKIiRR DR EHSGEEDIER

3. ERIFREDRER
AEAT Y7 ML, FReo BIEZER T 572012, LLFIORTHFGREE 3E LT,
(1) Z=EAHUKEVERES J OB EIE i L 7= D KESRE DRI « SRR OB Gk 18~20 4EFE)
(2) KRR ORESEIEDZ2ENE & MHANER EHAR OB Gk 18~22 4E)
(3)  FEEERAFIEREOMHE - SdEFHIEANZBEIT 28198 Pk 18~22 A7)
ZO9H, ER18~20 FEE (1) . ). () D IFHEAEEML T\ D,

4. HIEOER

AESTv Y7 MIFEOERRREDORRIL, LRSI T LB Th D, 7ok, (2. SR & 2k
BAE) (R U7 BARIZBE LT, Ak 18~20 4RSS L C & /-3 & AR ORI DWW TERNT L LT LB
0 TH D,

(1) FEAvKEERREERDEEUKEEDN - BEERiTDBRSE

AGHEEPN TORPROK KT 2 528IR -2 Fuliat L= & 245, (RSROEBNEE TH Y, ZAUZHLE
il - & D18 FHRF O KB RO A HHE TEE T UL, MARTFEOEE ZMHE TE 5 Z Lavmgsnr, £
7o FKBHGOENHIE, FEETRID 2 ST DKL, KR OFtt A2 b S8 %5 Z & THKEHaI 8



17. BEESHIZE TSR EKFIEROEEKBEEOHE L BEREDOREIZEAT SR

HZDEEZBN, S6IT, FnHUKHICRERZOKTTEATIE SE 5 & & BICRBITEIKZAT D oIS
li7 m—Z4RR Uiz, FEROFKFAGIRATE L, 207 a—ZH> TRHll - AT 217203, 228 LI KR E1T
D DI BT /K E PR DOFHEIASATRE T D

(2) KFUEmtER R OBRETE & FRAR S RAT ORISR
LB EN O R Tl 41, RSB 2H & TR 2% B LI HERAE B SR D Db &
72D, TEHIMLE & & - MERFE BN AL 5 7200, et TRONIHN I X ORSRERS I SO R BRI T —
BT Ulee AFERCRIEEL IR D L 350 Th D,
D B 10 0L EARGE L O D RISV ER R F0ClE,  BiRER CRAFAICAIE « SARED L35
VBRI DR Do T, HERFE B O O HABIOK X 72 b DIL, 7 IV 7 HEDORIERIRK~ORIE THh o7,
2) MEHIERE <A 75 A L OMSREZIWI BT, AHHERRI I DK - IR DR AT LT LT DFSON- [,
ZELI T 10— N ORHE R BN DA, FESREAHTOTEIRLE & L TlE, ~ R — L DOBDRHES DM
HENEETH D,
3) 7 T T A L OBREAACEBIO T 1L, BREFEOIE X D2 b7s & ORI, @V RGO F/K)EE)
DEE 2 PIC L DR L L OBMERENKRE RER LW Z D, ZBITRRT 295koslriks LT, %
DI=bHFHIY T T 4 v TR BING R T D Z L ER LT,

Q) ERBFHEKFES OB EREERSETSEICRIT 28 A FOVER
SHE ORI = 7 U — MEEMOREREBI ATV, IRO XS 702 AW BNNI LT,
D)z ) — FOWFEIC L D90, K OIFHHEIOBERS 2 £ EZRRRRIZ I o WL TAE L T
7oo Flo, MHEHRORIUTIE, ABEOEZEEEC X 2FEHTEM OHE, FIFE Sz,
2) M OB COME HiEL, ACRESOREAE T, WSR3 b o7, SHE OBl
O 1T OVEFBEEIRE Tl b 2 < . K CIERES OV 720 Ml T2 HIBROK) 2 (5 T o 72, BIKEE
CIHMEEA LR B FEH L CODEME TR, TS TED LK) 2 fFRREEZL < BREREEAMER LT,
Atk TRFERBE SR ZAHEM OIHAMR HlFABRO SRR BN D & & bIc, #EEMIZIT D 1 T ) OBtk
OYEIBEESZ S LT, SRR 5307 U — MEEEKRITERR OBSREZIEN 2351 59 PRI OHEE
AT O BORBERETIT 5,

@ ZFHELTza>9 1) — FEVKEROE SR OIS - SUSHTORSR
EAHE LT BKBE D2 fE T3k & U CRImETE TIEN 573, FEBEERHIA~OME BN M TN ST e
DD, R ISR A v M RFM, BIERIFEM . FRPMARDFH 3 FOE A HE Tik0 R E A 2245
B T4 520 L, A OB LA ORI R mRESCOT ZEDORE Z e Ch D, ZILETRDLH 72T
LB LNI T,
1) A3 &K 2 2 89 ofiE L7 REsl Tl BAiE TE S b RE REBRIIA BN T2,
2) FAPFEFMEHEIOREZNL, SMETIEE L AFNOFBZ XV EHTRE <, BEAHM<HMTL0C
LS TR b AR IR LT,
3) B COMFEIRI ZE LTcAER, BilER B 2 R B CIE AT 0 TIED R b RE AR S 24
LT,

4) FHEFEGHONE TRERS JOMH% OS2 T8E L ZENRR G, MR TEE L Z LICLBMAEREDOK
ZIMETIEAGIT, BIIER CIEBEEM RN & ORI L DS ER OB L /NS o T,
AT, AR ORIV A e RO AR ORBRSH I S L, B O EI{D S ORI BHE 2 HEE

L7 SRR AT O, Fio, REPBMEBAR% OBIKIE DM ORREEZ D 5,

(6) EARELT=a29 ') — FNEETOESMEOMHIERTORTE
ACEEPRIZIE, BEERRZINBBOKT 57200k & L CHE LAZEELESN TR Y | ZOHITiTEERN HE



17. BEESHIZE TSR EKFIEROEEKBEEOHE L BEREDOREIZEAT SR

10 R L, Bk L <, Mg - diEEY LS b0 bbb, 2T, MERAHICIIT 25HE Lo
ETHEERGTT DICHT=0 . SRS OmEAMRHEOT=8, SROREIEM 2840 LI HGUARZ ek U a5
EITVIRD L 702 L 2B LT,
1) #FEM OBAEIY, B4 H CHEIE CIIRE RREE I KO REOTHNEE Th o7,
2) K9 1R  COBESERTIL MW OUENAHZ LN b DR H-T23, ZD%RDOUFRM ORI LA
SR Tz,
StIE, TSN E L) D BREEA B L, A OIREEZA biE oK A ARE L= A FEafiE 1%
O FAEOBREZHED 5,

(6) FAELEMEICH 1T HEKIEDRBEMEREHRAT DR

EHEE DIEEHN IO TREZERK D M 7T A a5 T D850, SRS AT D YRR ORER - A @it 3%
ZEMB, ZO LX) A HUE I O xR LOVRERE FRBROSEE L 70 K= A MMaxtiRE LTUA 27U v R
Z AW HE TYEOW R SEA TS, LovL, JRIREOEGFHARIZIST 2 V47 v ROBERTIEDENNZ XL 5%
b TR OREB R IARAFI 25 b 2D, THEFER AT A Y v RIZ X DE O FilEs LOVRERE T
PIHPhRERGE LTz, FAkEiiko B0 TH D,

DI EtRE LCOA 7Y > RERWDSEEOER) FRGTEOEIEIG L, FHEE T4 7Y v REREET LM
ECIE, A7V v ROBZRVWIEICKRT U C, A2) ERfr G 4 2 B RIAT Z LA TE | BHESOY
F27Y  ROBZRVEE T, A0 BT EEinEG 4 1 B RIAT e Z LN TE D,

DARERETFRIRE LTUAZ Y v REHWALEAIZIEL, VA7) v ROAE T THHHLD b, o477 »
RO R 255 T W oo578, EFEDSIERMIC L DS TOA ) v R38R O3B A
MO0, W TFHIIOEN L K& FfSh D,

BT, A7V v RERHOTRE7E K OWEEHIIE T2 Z LN TX 5,

(7) EAHERRKIERDMHE - SUSFHEIFRRT OISR

JEEKRIERR ORHE « SlEZ D % 5 2 TRAIRZBZAETFINTHOUWNT, BRI B 2 A D725 Al AR
L DL LD FRDFGIZ 04T LTz, FTo, AliE - SEDBSIRRERE A DUV TOHEBIUE - S5 2170,
HEEaR% DR CORME - SlEDEBINANL DOPTEFEZ /3T LT, RN DO COBSINERREIIE, (7504 -
BRENEE RIS 2 E R D DN, TN S IT 5 2 LIINEETH U | Rl IR R T A DI ZNT e E 2
FHBHNHI TS FH A -T2,

AT, SRR DRI O & CDZR, b & EERREDBIR 2 LIZBET 27 — & DIUER, Hi(E -
SHEDBSNENTITE DT D DFEHE RO AT 5

(8) HUEFAKHEERDMESEREIEREREDRE
SER DK AR Z 31T 2 KB BRSERE AR L CA R OMRRIIEDSEIZT BT, THItk RIXIC L 2EERO™M
TR FAEAAT o7, ZTORER, ROL 5722 RO 25T,

1) BRAKES > BB KEEA~DUAEIZ LN, HERFEEL ) ORRBROIE K ORIG DR G e & ORBG B,

2) BB iR DFFEAT X 0 B BRE BRI DT,

3) KD EI & CLE LT FHAKOBFRN TE D L ST T,
WERITZRE DD T2l o TRNAEE S — b D X 9 I /K E B UL L > THEA I TE Y | ARIETN S OEAN
T MR R AE BRI R T2 U QO DAEIORRIE R LI e, 70, BIZH %15 & 70 5 THIS R IX O#PH % [
Do



17. BEESHIZE TSR EKFIEROEEKBEEOHE L BEREDOREIZEAT SR

RESEARCH ON IMPRROVEMENT OF WATER CONVEYANCE/DISTRIBUTION AND
STRUCTURAL MAINTENANCE OF IRRIGATION AND DRAINAGE FACILITIES IN
COLD, SNOW REGIONS

Abstract : Many irrigation and drainage facilities in Hokkaido have started deteriorating due to the cold, snowy
environment as well as from being in contact with water for long periods. To remain operative, these facilities must
undergo preventive maintenance and scheduled renovations using appropriate measures and technologies. The
study to improve the water conveyance and distribution of irrigation facilities and that maintain their
functionalities are started. The study aims six goals of development of methods to analyze and improve water
conveyance and distribution for cold-region rice paddy irrigation, development of technologies to evaluate the
soundness of large-scale farmland irrigation systems and to enable preventive maintenance, proposition of
methods for diagnosis of the structural functionality of decrepit irrigation and drainage facilities, development of
technologies for repair and renovation of decrepit open concrete channels in cold regions, development of
economical design methods for irrigation pipe-lines in area with peaty soil and proposition of planning methods for
repair and renovation of irrigation and drainage facilities in cold regions. Main outputs in three year’s study of
2006-2008 are given in the below.

1) A prediction of future water demand and supply for rice paddy irrigation in Hokkaido and a diagnostic flow of
the water conveyance/distribution function required for stable water supply were proposed. Cropping ratio
variation 1s an important factor that affects water demand for rice paddies. It was considered that climate
changes predicted for the future will affect water supply by altering the runoff levels of input rivers.
Reconsideration of the time at which dam storage is started was also suggested as a method of keeping up with
variations in runoff caused by climate change.

2) Concerning the functional evaluation of large-scale upland farm irrigation facilities and preventive/preservative
technologies for them, the tendencies of maintenance and management costs and the characteristics of facility
deterioration in Hokkaido are summarized, and preventive/preservative measures (including the installation of
valves and other auxiliary facilities and pipelines) are analyzed.

3) In a study of functional diagnostic methods for obsolete water facilities, the deterioration conditions of different
parts of head works and the temperatures to which agricultural water facilities are exposed in winter were
examined. The results suggested that functional diagnosis for concrete agricultural water facilities should
consider water conditions, the difference in the daily range of surface temperatures, the number of freeze-thaw
cycles and other factors for different parts of the structure.

4) Concerning the development of surface repair methods for open channels, observations and surveys were
conducted in field test sections using three different surface coating/repair materials (urethane resin, polymer
cement mortar and FRPM board). After two winters and two irrigation periods had passed, the conditions
were generally good for all repair methods. The laboratory test results revealed that, when freeze-thaw cycles
were repeated with applying moisture from the surface of the urethane resin, the deterioration in bond strength
was insignificant.

5) Concerning the development of surface repair methods for head works, measurement of strain and other factors
was conducted by exposing specimens treated with the repair materials to an outdoor environment. The
results revealed significant variations in strain on the repaired surfaces of south-facing specimens. While fine
cracks were found in some materials, no significant change was observed in others.

6) Earth-tank experiments were conducted to clarify the mechanism of inhibiting the floating and settling of
buried pipes using geogrids. Concerning the mechanism behind floating inhibition, the rate of increase in the

effective overburden load was estimated to be around 20% for the standard-type cross section where geogrids
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were connected at the height of the pipe top, and 10% for the type without geogrids at the height of the pipe top
(compared with the type without geogrids). It was also found that a cross section in which foundation material
was placed on geogrids was more effective in inhibiting the settling of pipes than a section where only geogrids
were installed.

7) Past study cases concerning degradation prediction technology (expected to be essential in the promotion of
repair and renovation for agricultural water facilities in the future) were collected and analyzed. Additionally, a
simple method of evaluating soundness against wear degradation was presented, along with examples of
predicting secular changes in soundness. Examples of methods to determine the priority of repair and
renovation work at multiple facilities were also collected and analyzed. Many study cases highlighted the
difficulty of converting the concepts of benefit and urgency to monetary values.

8) A water management survey that was started in 2008 after the renovation of water facilities for rice paddies
revealed that (1) the water supply to paddies was stabilized as a result of facility renovation, (2) a reduction in
the workload and the costs involved in maintenance and management was achieved, in addition to the
simplification of measures to be taken during droughts and other effects, and (3) the transition to the new water

management system after the renovation was mostly smooth.
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