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SKN | ZEfEh 4R | ZEfrat 4L | 2Rk SR | Zfrat SL | ZEk6r | ZfirafeL
0.65mm 0.68mm 0.59mm 0.58mm 0.52mm 0.49mm
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K414 BEHCETSLADOEMADHELERENEE LERE

#H AT 7 T7] PN i i A PANTAY %)
5 1 3 2 4
N T INOYIN S ft 4 OUEN ft 4 OOEIR
. = y=9.50x y=10.25x y=9.51x | y=10.09x
ZENLET 1 -
2 (mm) 0.53 0.50 0.52 0.50
fHx D™ (%) 0.93 0.94
) ft = =8.51x =8.94x =8.39x =8.89x
B2 - - Y y
& (mm) 0.60 0.57 0.60 0.57
& D™ () 0.95 0.94
L = y=7.47x y=7.67x | y=7.48x | y=7.64x
ZENLEE 3 -
e (mm) 0.67 0.65 0.67 0.65
fHx D™ () 0.97 0.98
) fiH = =7.49x =7.43x =7.46x =7.42x
25 a4 - = = >
& (mm) 0.67 0.67 0.67 0.67
& D™ () 1.01 1.01
L = y=8.18x y=8.95x | y=8.25x | y=8.79x
ZNLET S -
. (mm) 0.60 0.58 0.60 0.59
fHx D™ (%) 0.91 0.94
- fiH & y=8.99x | y=10.52x | y=8.99x | y=10.23x
ZENLFT 6 —
& (mm) 0.54 0.51 0.54 0.51
& D™ () 0.85 0.88

MEXDOEIE, UTOLIICEHELEEETHS.
NTHHEAT © &1 (fa) &3 (OOvEIN)
ST - Sk 2 (e &4 (OO
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4.5

5 4 EDFER

AETIE, OOENERESHELE VXY A NMia 7 ) — 7Y 2 — AL D4MER
BRadiil, 7V a— AOMBERICEAET DMELEREOBMREZMR L. TOMKE,
UTOZENRHEALNE T,

© 7V a— L ONHEEREICOOEIN 2 5L S ERBRIKIC I T 2 W & AR RO MR

X, HIETEENICB W CIIRIE Th D Z L 2B L. £, 7 U 22— AOMIEERIC
HBOOEIN 28 4E ST EHRBRICBWCLRIECTH - 72

7V a2 — AOIEIEMEBIC O OEIN 2 R A SRR T A E & AR EOMHE X
L, A LY b N TR 1.2 %, MRS TR LS fEOENET D 2 L AR
L7=. WNE#EH T, MEOHEME & HIZT7 U 22— ADOHMEICIEE S0 OEINR,
BIZ 9 EFTDHMICIERT 2720, OUENAHAL, S OICEHE S5 N LY
HFE—EICLDEERREL 2ol

KEENE S BRMER TER2VWOENRAREAE LT Y 2 — 2B\ T, KEEER
FHEIC LV BREERAT D5 LN TES.

7V 2 — AOMEEFICEBEOOEINEZ B A ST BRROWE L AR EOME XL,
PR MR IREE THIE, A L IFIER%ETHD.

EHBOVENNEE L7 2 — L1250 TIE, KEEERAEIC L A MEE LS EE
DOEMRIZZENAE U IUE, IR TH D EE X OND T2, RTEITE O
AR TE LA REERD S.
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BOE ERINFIVVY)—FRKBERRE LI-BEXTE M

51 HZE

ARETHE, HERRETICBT 8= 27V — b7 a—AIZB T A WEEEFEL G
BL, @ehtkfhar 27— 70 a—hEDhEEiTo7-

9, BRERBBTORFFTEHGERNTHASN TV A8Ha 27V —h7 ) a—
DNZONWT, KEEEERATEIC L AWEEEREOBRBREZFHI Lz, K7V 2—A0F, 12
FEE D S TR TR WERIFIZBWT, 7V 2 — ANICHEAR S D55 L R WIEAI
DUWTHREEZAT - 72k 8, AT ONSK DA B BRI, E & AR ROMEE R OVE
FEEIFASETHDHZ LR LT,

WA, [FREHRPN OERE T TR E & AR OBIRZ FHA L2 fE 8, 28 N R E &4
FEEOEE X, REARENECRD -T2 LD, FHIEENOYHBKKEIL, @E2THD
FERThHoTe. 2 d, EBGICB W T HKEEBERGELZ AT 52 LN TE L2 L 40k
BTz

FIZ, ENSERFENERRFEOHINICIN T, M 25— 6 E o 73R BB T Iok
FAH8mar 7 ) — R 7 2a—AIHONT, HREZICKITAWE L EFREOM X ORI
b2 MR L7 AE R, MR 1 B OME & A EOM X X, HEHT L s U CHEfr 5 i Btk
72K 6 BIREAR LHEWFE R CTh o7z, 2, R L EOREDIZ L 5K ) ORI L
HHDEEEZD.

72, M4 r ABOME ELAFEOME L, MR 1 B% &l L <, Wm0 2 El
PR LHES 720, SME#AT CH 1 BIER LT WiER E e o7e, Zhud, R L Lok
B ONRHEIT L2 SIS K VBN BENL L2 Sl 07EEEZ2S. 2, A7) 2—
LADEIZOOEINZRAE S HT-%, WEEEREOBE 268 LR, OOEInFAm
L TRI2BOENEL D Z L e Lz,

£oT, 227 U — FAKBEONE D BREGE T E RNV OUEINARAE L T D5EE, Ki
BERUAIEIC K WV BRE 2T 52 ENTEHZ 2PN L.
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5.2 BHMITEF SO0 v ) — FRKERICK T H&REE
5.2.1 BRI

ARFFE TG E Lok, BEURSETT O RHF EHIt RXAEEL L T 2 85 =
Y7 V—= FRET Y a—h (BETLAREEBIHE) THoH. RBEOY A X%, NZERE
1,800mm, PNZEE S 800mm TV, RIEIR (R=100mm) DN FE2HTHT7Y 2—ATh
. RBAOME X, R51IRT LBV THD. MBRAENERE SN TWHEREEE LTI
RERIROEMNE, B 5.1 LOEBE 5.1 133 L0 IBETER F CRA + THERR éﬂ“wut
Thbd. 728, 4nl, KRR ZEE L2720, REBRIENIZIE, KBTI TV (i
AKLUTWW) 23, JERGBIXIRERDL T CTh 5356 & RBRIKD | Fiad Gl & 31 7 R—
N CHEX D 7tk, KPR 7 THRBIEANIZKZ oK SE72560 2 FEIC OV TREE
L7z, FoKRESEIEOKEL, £ 50cm (6 BIKE) Thoi- (BES.2).

£5.1 HBRAOHE HE 18|°° L00
NZEERONE  (mm) 1,800 %ﬂ ; -
WNZEE D E S (mm) 800 o o5 17I50 .
THEROBEE (mm) 100 © S i
AhE (mm) 2,000 & =
NT H R 2 ‘
7kft§@;%bﬁ:{j(/ﬂ *@ﬁ% (%ii) 51 EitEﬁ%O)EQEI%t‘%‘*EEE

BES 1 FARKRZIZEEE FE5.2 FKRKE (KiE# 50cm)
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5.2.2 RE&AE

IR BEBERATENT X 2 BRI OMIBEI SR AT 2 A &, BN Et G ERAF 22T
H# CDP25, FEEMME 0.1%RO), FEE, KEEBERAEEICAR L2 — e GRS
AF5EAT R, TCLM-20KNB, FEE#RE 0.05%R0O) 12 THIE L7z, #fiis 1% 50N/sec & HZL &
L, MIEMRIZO0.LRE LTz, /KEEERATIEE N VAN F ORERFTE, B5.2 XU 5. 2
IR T B ThH D, BAEH 2 EEICHAAATES S, WMHEIC K > TRAEEICET D
BICHEMRE B2 KIET L h, #imlE & A Et2 0L TRE L. 20L& %,
K B BER AR A O TR IR B A ZANIEE 1 1Y, REIC LI R BERREEREAS 105Smm & 7257z
ALt 2 LG 3 OREREINE, MBS ARR L Lz 3 oL R DHAEL B2
E U7z, 8L, Wi &k OV mE#EsT & Lic. 7eds, BArihd, ERICRE) S % Rz
3, WHRIEE O G2 EE S ATV D 728, WRIEECR A Lo AR EOGF 2 RET HHET
H5.

2000

105 = 52
ﬂ%?kg§ziﬁﬁ2 ££3 RS2 "ﬁgﬁziff —~
f ' T X VA RTOY AR

i | | IR
w i‘: M
| |

=&
W

ZENEEF1 | 105mm
o | BAER2 | 525mm
: S I AT —
| ZArEE 3| 945mm

1000 945

FES5 3 KEEHAEEDRENRR FE5 4 KIREHMAFKEDHREKR
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5.2.3 HEHER

K B B T 2 1 A RBRIR 0D T J (SRR L 72 D N M O T & 0 A5 ST & A
NrEORFRAZR 5.3 KO 5.4 1273, RERENO KO BIZEIRZ2 <, Wik O ik
fir & BIT, MEEEMNEORBRITIWERL AT L2 L 2MR L. MEEEMEOMEIT,
RERIRNIZK D72 WATE, 2R 1 T, NS O%H A1 12.20 (KN/mm), S fdms o
413 10.75 (WN/mm) TH 0, BERAKNITK A B 2 56513, WA OS54 13 12.92 (KN/mm),
MR OB AT 12.18 (KN/mm) Th o7z, £/, £5.3 KD 412 3kN BRI 24
BARLTWDD, M EEICH 1T 25BRAE S & [FIERIC, S Fc BB T2 & &k
BTBHZENTE-.

BRI TR SNVTOIRRETH D70, MRS ) DR Z 52T 2 W B D J5 53 S i # i
LV HRERME, DV MEEEFBEOMHEENKE 2D LHEEL TV, RERTHE
fili U 72 RRBRA R OSBRI FIC W TS, BRI 80/ h &<, B4 ECOEm L7zfEo £ T
DR R L FRTH 7. Ziud, RBRIASMEOMERE LR AE L TH Y, HERE L Lo
[ OB —E TIEARVIRIL THFE SN TS ZEHLEBEL TV EEZLNS.

3 3
AAA OCP
A @)
£ °
AAA ooo
2 2 A )
Z > L P
2 Z e
= -~ )
Y e
#E 1 #\E 1 OO
OZERLEF 1 1 y=12.20x  R>=0.99 ggoo OZERLE 1 ¢ y=10.75x  R*=0.99
ABNEF2 0 y=16.04x  R>=0.99 & ABNEE2 0 y=15.08x  R>=0.99
OZENrEE 3 - y=22.67x  R>=0.99 OZAN7EE 3 1 y=23.81x  R*=0.99
0 L L 0 1 1
0 0.1 0.2 0.3 0 0.1 0.2 0.3

ZFE (mm) A& (mm)

[T ] GANTEE R |
5.3 HERARIZANENSGEDHELER=DER
#x5.3 HERARNIZTKNENGED NBFOERE
£ L) BENLFF O E 3kN BF DA &
N | CEED S BERR ) PN T AT PANTAE 2oy
BArEE 1 105mm 0.244mm 0.242mm
R | AR 2 525mm 0.184mm 0.162mm
ENrE 3 945mm 0.099mm 0.098mm
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(kN)

iy

—~ 2T
g
e
E
OZERrEF1 @ y=12.92x  R>=0.99 OZArEr 11 y=12.18x  R*=0.99
AZERTEF2 : y=17.65x  R*=0.99 NZENCEE2 1 y=17.70x  R*=0.99
CVERER 3 : y=2635% R=0.99 . . O3 y=28.07x  R*=0.99
03 0 0.1 0.2 0.3
W& (mm) 25 (mm)
[P i ey ] (41 iy ]
5.4 HEBRERNIZKABELBEDHRELEHREDE R
=54 FHEBRARNICKNESHZED IKNBROELE
IENLFHONLE 3kN REDZENT &
(HEE D> & BERR R PN T AT CANTAE L)
ZENLER 1 105mm 0.240mm 0.252mm
ZENLEE 2 525mm 0.178mm 0.177mm
ZNE 3 945mm 0.118mm 0.111mm




5.3 BEHEFTZRIE L =3 ER (KD ETi
5.2 LAl —HMAOERE T T 5RO ME & AR EORREMRT 22 LT, K
EBERATIE OB E MM 2545 & & b, RMERRZFHET 2 RIS OV TREEZ 1T

o7z,

5.3.1 HRE&RAE

IKBEBERUATEIS K 5 RBRIR OMIBEE IR AT 2 AT S, #eita A3 CROTRIERAT ZE 0T
e CDP25, FEEMVE0.1%RO), fFEIE, KEEBEHAEE T L7 n — e/ GRS
WFFERTE TCLM-20KNB, FEEG#E 0.05%RO) I THIE L7z, /KEEER2EE 1, SRR E
FHEOFREBIZHE L, MEOKRE ST 3N & L, T 5S0N/sec FE & Lz, 207
FHE, IKEEBERATEERE A © 105mm B L 72 W ONZE IR E Lz, SRR A B E 5.5
EOBEDL 6, EKOENFHOREMELZR . 51T, ok, BAEHE, KRB
R, WEEO I EE STV D20, MMEECRAE LEEREOAFHEZHET D
HETHD.

Ewal __—

e | gL3

BES S HEERRR FH5 6 HERERIKR

55 FERUEMAREMER
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5.3.2 HEHER

FHIGIZ OV THEEX IR 2 E & B EOMGREZ G L2 fE 4% 5.5, K5 5~
511 R d. BN, JERICAREB SR 2R 220w EADOEREDARG THE. £ 2
T, 5.5 [TMED KN BRI W CHHII L= A E% 2 TR L7 8l & R & AR EOM
EFLOELOTHD. REOND, HE LEBEDO VM L IEERAEELRDD &, HE
DONFHIEIX 11.04 TH Y, EHERZET 0.57 ThoTo. —F, BEEOFHEIL 0.27mm TH
0, EERZIZ 0.0lmm Thoto. Fio, BAEtoMEaElE, PUTIRT &0 +£0.05mm O
RRZENFAET D LARE Loy, UK O E ROETEREONTZ Y HIhEWTs, G
HEFTIZ YW TR TH D EE 2 D.

ARl EHIEFTIZ OV CRBR & S20E L 727238, [Fl—BEHRN C S AR & OE T.441%
FERLTHDLEEZOLND Z LD, MELEREORRIIFAETHT2EBERD.

PLED D, KREBERRTEL, EBBICBWTh a7 U— MIKKOEEMZ TG+ 25 2
LINTEDLFIETHDHEEXD.

#50.5 BHBPKBTOERELMEEDAERR

No. PN T A A\ i

BALEE 1 | NG 2 eS| BArEt 1 | EALEE2 R

{ fii = y=11.94x | y=11.70x | y=11.82x | y=11.88x | y=11.52x | y=11.70x
L& (mm) 0.25 0.25 0.25 0.24 0.26 0.25

5 fo & y=11.61x | y=11.25x | y=11.43x | y=13.17x | y=11.04x | y=12.11x
A& (mm) 0.26 0.27 0.27 0.24 0.27 0.26

3 fif = y=11.40x | y=11.05x | y=11.23x | y=10.45x | y=10.50x | y=10.48x
2 (mm) 0.26 0.27 0.27 0.28 0.28 0.28

4 fii = y=10.50x | y=10.63x | y=10.57x | y=10.42x | y=10.42x | y=10.42x
A& (mm) 0.29 0.28 0.28 0.29 0.29 0.29

5 fi & y=10.59x | y=10.56x | y=10.58x | y=10.99x | y=10.91x | y=10.95x
A& (mm) 0.28 0.28 0.28 0.28 0.28 0.28

6 fog & y=11.17x | y=11.12x | y=11.15x | y=11.24x | y=10.98x | y=11.11x
ZJEE (mm) 0.27 0.27 0.27 0.27 0.27 0.27

7 fig & y=10.61x | y=10.54x | y=10.59x | y=10.32x | y=10.38x | y=10.35x
A& (mm) 0.27 0.28 0.28 0.29 0.29 0.29
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i (kN)

HEZFTIC, FHLTWAENE (CDP-25) OFEE, X (5-1) kv EHL .

*%E:J(EE+E§+E§+E§)XL/RO ---------- (5-1)

22U, Ev o FEEME (0.1%RO)  CHAEGHIZRAFZERT O 4 & 7 7 f)

E1=0.1%x12,500 1 =12.5p

Ey : E A7 U A (0.1%RO £9°5)
E>»=0.1%x%12,500 1 =12.5p

Es @ FROBERE (0.008%RO) (HULHIFsIIFERT D A # v 7 i)
E3=0.008%,”°C X 12,500 1 x10°C=10p

Es : HIIOIREREE (0.008%RO &3 5)
E4=0.008% °C X 12,500 z x10°C=10p

RO : Ek&H A1 (12,500p) (7% v 71HE)

AT D IREZEAL AEMIMFOREZEIT/ NS NnEEZ 10CE L)

L o BfFHoxE 25mm) (I v 7H)

HE (12,52 112,52 110 +102) x 25,712,500 0.045mm

PLEDG, EE EOREIZ+0.045mm £ 720, 2% EE L +0.05mm ERE L.

PN T A CANTAE 2]
3 3
2 F ~ 2 F
Z
=
e
Lr el
oZEREE 1 1 y=11.94x R>=0.99 ZEAEFEE 1 y=11.88x R*=0.99
AZEATEE 2 1 y=11.70x R*=0.99 AZERTFEE 2 0 y=11.52x R%=0.99
O L L O 1 1
0 0.1 o 0.2 0.3 0 0.1 0.2 0.3
ZH & (mm) & (mm)

55 No.1 FEELEHREDNERER
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i E (kN)

#H (kN)

i (kN)

PR T A

0.1 0.2 0.3

A& (mm)

3
—~ 2
Z,
)
il
=1
oZENIEF 1 y=11.61x R>=0.99
AZENLRE 2 1 y=11.25x R%=0.99
1 1
0

0.1 0.2 0.3

A& (mm)

X 5.6 No.2 FWELEREDERF

PN T s A

= 1

faf B (kN)

OZENLEF 1:y=11.40x R>=0.99

AZETEE 2:y=11.05x R%=0.99

0.1 0.2 0.3
ZHE (mm)

CATE )

& oZZ(rFt 1:y=10.45x R>=0.97

AZENLEE 2 y=10.50x R?>=0.99

0.1 0.2 0.3

5.7 No.3 WELEMEDERF

PN T A

AZEREFEE 2 1 y=10.63x R?=0.99

0.1 0.2 0.3
ZEHE (mm)

CATE )

OZEATEE 1 1 y=10.42x R>=0.99

AZENLEF 2 1 y=10.42x R?=0.99
1

0.1 0.2 0.3

A& (mm)

(58 No.4 TELEMEDOEE
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i E (kN)

fif#E (kN)

A\

oZEfir

1 : y=10.99x R?=0.99

AZENLFEE 20 y=10.91x R>=0.99

PN T S T
3
Z 2
=)
it
gl
& AZEAEER2 ¢ y=10.56x R2=0.99
1 1 0
0.1 0.2 0.3 0

A& (mm)

59 No.b

PN T A

0.1 0.2 0.3

A& (mm)

MELEREDERF

A\ T A

AZENTFEE 2 2 y=11.12x R%=0.99

7t 2 1 y=10.98x R>=0.99
1

0.1 0.2 0.3 0
ZHE (mm)

0.1 0.2 0.3
ZFE (mm)

X510 No.6 HELEMEDEF

CA e )

OZSfER 1 y=10.32x R%=0.99

AZENEEE 2 1 y=10.38x R?=0.99
1

PN T AT
3
—~~ 2 -
Z
=}
e
glr
oZErFEF 1 1 y=10.61x R?=0.99
AZENEEE 2 1 y=10.54x R?=0.99
1 1 0
0.1 0.2 0.3 0

W& (mm)

5. 11
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5.4 H—(ZHFESO SNBRRETICE TS50 ) — MRKERIC & 2&EE

FAETIE, LEEOREEZZIT WS FICH W T, FHEERTICRR A ES -2
Y7 V= T Y 2 — AOFE LB REOBRZ AKEEERAEIC L0 R LR, AR
%%Eéﬁé%@79:wAiD%%%%Wﬁ%<&5:&%%%Lk«Kmfi:@@%
L IS T —ITHiE D DT HERBREE FICR 1T 5 7 U =2 — AIC DWW T, KEEBERfTIA
DR EEREOBRZIMM L, & EEMEH LZRICEESCEREICE XD %%%%
RLT.

5 4.1 FHERIK
ARERAIE, S 12 I TRTIBIRTEDOEG = 7 ) — PR T U 2 — 4 (B EARFZER
SHI) R L. 2B, A2EIE2,000mm Th o, RBIKOWIEIL, F5.6 1T-T &
BOTHD.

10% 1000 10%

(] |
[an)
=
=110 %ggo
B
o " %
1150

X512 HERADOHER

*x5.6 HEBRAEDOYE

RERAR Db fhn 14 H
JEAETREE (n=3 O EHIMHE) 50.6N/mm?>
Fr AR 27kN/mm?
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5.4.2

AER(ADIEER

RERAOHER L, Bb. 14T L8, WOFIRTHEZIT -7, FEKEIE RC-40 Z21{#
AL, LTI, BERLEAZERA L. 0B, ERLORBEDEX, JISA1214 12X 500E

Wikl LA+ omERER 7 (1] IC$EL T
EFTICIGS I Ik AR—F T La—rHA

ER A FEhE L7755, 88.7% CThoT-. £/, &
HBr [2] b EME L=, YRR FER, )

5 R 2 )t G & L2 5 RHAES TH D72, IEMEREEIIFHI T & 2o 7272, Sk

L.

RERTFIEZ LI NIORL, TOWRWEZFTES. 1~5. 18 |TRT.

Oz 7 V— R oy X —TYWitk, BT EmOT A7 7V FEfELE
OEENE, 5. 13 2BE(1CFEMLT-.

@IRFOE XL 200mm & L, e RCA0IZTH U E LT T ~—IZTHRE L.

@FEPRFIBI BRI 2 i i LT,

OFRBAEOWMANE, HEL O ZIET o720 3 R GO0 9 Z5RE L.
OEM &2 77 ~—TEHELRP LR LAZ{To7z. HEL OB HL

JE X%, 300mm % H 2 FEE L7z,
Ohti L5 T, WEHEIZ LD 0B ERERIC L KEDE %

1210
1000

1110

°100;

1310

BRAABRRAA ) 1 -1

253
(REot)

.

Al

#aC-40] - -

(1000x1000%2000)

[ 7R

200

1350

‘m

)

2350

5. 13

800
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BES T HEVHRKER FEL8 WMERMYELRKR
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S REW T
BEEEZHLRKR

FEL 1T BEEEHLRR BES 12 HEBRARENRR

-86-



FE5 13 HEBRARENRR BES 14 FHEBRARENRR

BES5 16 EITTRR

BEES 17T & -97 h1-vEARERIKR FE5 18 MEMELFERRIKRE
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&57 WEBRZEICLLILIOEEHRBRER

No. HA BT TR

O | #Brgr (W+E%) EE g 8,040
@ | #Batk (W+AE%) EE g 5,260
@ | N—=AFL—  hOWOER g 1,255
@ | NiEDEWOER (D—-0—-0) g 1,555
® | OB AFEER g/ cm’ 1.291
® | ROEH (@) cm? 1,204
@ (i -+ 754 HE g 2,300
DDORIRDEE g 0
©® |BHLEE (D-0) g 2,300
MEEE (©/0) g 1.910
@ (gt +22% EE g 2,140
©@ | Q0RO EE g 0
@ | tEE (O-©) g 2,140
HREE (B/0) g/ cm? 1.777
® | KOEE g 160
kb (100x®,/ 1) % 7.5
@ | FmRKHRE g/ cm? 2.003
FiE O (100x@,/ @) % 88.7
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5.4.3 RE&AE

ABRIL, 5.8 ORBRSIFITI Y LI T OEH THhE L7z,

U)ﬁ%%@@ﬁ¢%%_mwﬁﬁﬁ%%% RiE L, P R O i #Aar 2 T SkN &
THM L, WEEEBREEFHNT S, AT SR 1| RIS OV TER L.

(2) HER 4 r ARRICBIT DM EL B EOMMREZHA Lz, 20k, ST IC TRl
%®fﬁ% \CBRRNRET L ECTHELZHEM L2, 2B, ZOROHELEREDH
), WCBREFTOFHAL E L-. 22T, OUENEIZERS. 922512, e
E7/&SAJMumnuimmmmwﬁ%%ﬁﬁ&Lk

(3) FRBRIR OANBETES H I Z K R BER A 2 2 5R & L, PN S O s 12 C SkN
FCHAM LT, WHELAFEOBRE MR Lz, EEEE, 1 EHEES720 60 %
BL Ui, £z, BAahdal GREHIEr5taT CDP2S, FEEFRME 0.1%R0) %
AL, EGEIE, HRBRAEOMEBES S5 50mm ONEE Lz, RBIRIIEE
5.19 | ,xuﬁmm%%ﬁ%l514_r¢ ks, FHNEHEA A Bk <, 3
[El5d e L TR L APRZETDHIEAERATL2HOL L. 2O, %
5t ’@Tﬁéib%ﬁﬁi%éﬁéﬁtﬁﬂﬁﬁﬁéT ANEET DT
OﬂN&fﬁﬁé@t% ETSKN £ COMEBEEETHHDE LT,

#x5.8 HEREH

R HAT
tRre OVER fAf R
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5 HRER preee RO RER (&
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HHER 1 A# 5kN HERZIZRBIT A2
. X 1% (%) e s RRY N
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PRI Z 3510T B 284L

. prges ¢ 1| ¥ 572
7 4 »r A% Al | OOVEIRE | BRSO OOEIR
8 H W SN HERZIZRBIT 2 0 O0E|
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£5.9 #HFHarY)— FRKBORRKETME (3]

g 7 S-5 S-4 S-3 S-2
247 OO RR = FN R S-31TR%Y
TR - B HIRE eI R AG | OOEINEE | OOFIUE | OOEINE | 5 bR
MWEOOEIN 0.2mm A4 | 02mm LA E | 1.0mm BL E EXEND)
JRA RN -« RS S ~1.0mm i
247 FAEERARE OO UE R =P\ R S-3127%4
g OUEINIE | OUERUE | OOFINIE | 72600
FHE ERSEANTH Y HEE | 02mm AR | 02mm LALE | 1.0mm B L XS]
HEFEETERNED ~1.0mm A
| Ik IR TR R S RO
T omin
B 57 QOB TR O UL N N BA | s3icay
JRIA : ASR OWE 2 EOLLER | OOEIILIE OOEFUIE OUEINIE | 2600
IR Bk - BRRARE OO | 02mm Kl | 02mm A E | 1.0mm Ak EEN:p]
Hn ~1.0mm Al
AT TN L DOVEIN R R R S-3127%Y
R AEEMIZERT 287 - & | OUFINE OUEIF VIR OUFEIIE | 5 b0
VYA 0.2mm #fi | 02mmLiE | 1.0mm Bl E AR
TR - HIBEZ Y] 2 & 5 2k FEX ~1.0mm At
IR OOUEIN
2,000
1,000 N 1,000
AEE
IR 2R 3R W l4R 5R 6R!
sl i
|
1L 2L 3L 1 4L 5L 6L
55/ 420 420 [210] 420 | 420 ||55
5. 14 ZREHOBRERR TR0 HBRRIERE
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5.4 4 HERHER

BHMCHT DRE LB ROMB E (4 (i, Bia 2R aE L LoReOT PR &
N SKN RFOE 4B 5.15 725 5.24 K TU'F 5.10 2255 5.18 (27”7 B 5.21 L UF
516 X, OVEINMEICK T H2MELEAFEOBEBREZ T L OO THS. DOENIH
A UT=RF O EIX 30.63kN TH Y, Z ORFOR KA &I, 25t 4L 12T 3.23mm % #Hifll
L7-.

OUEIRUE, LD AN F AT 0.2mm O OOEUAHEIEIZ 1 ARELE. £
ORMAEBED 20 L BEEL 21 1237, ZOROOCEINIRBITA2EEET 71%, £5.9
2L D& SAMYITHEYT D, £, BMBRETRICBWT, RREE S0 RIF 7RI ER A
MR L2, BRFEHFMICHRETHO00ENIL, MEETERhoTo

i E (kN)

0.2 0.3 0.4 0.5 0.6

ZHE (mm)

OIR :
H2L :

y=11.49x R>=0.99 @IL :y=10.97x R?=0.99 [I2R:y=10.08x R?=0.99

y=9.64x R2=0.99 3R :y=9.05x R>=0.99 3L :y=8.55x R2=0.99

A4R : y=8.84x R>=0.99 A4L : y=8.50x R?=0.99 X5R:y=9.95x R?=0.99

*5L : y=9.65x R>=0.99 +6R :y=11.61x R>=0.99 —6L : y=10.93x R?=0.99

X5 15 WELEREOREFE (M 1:NEEAEEEED

F5.10 SKNEFIZHITHEME (M1 NEESAERAED

ZENCEE IR

ZENCEt 1L

ZALEE 2R

ZENEE 21

ZENEF 3R

ZENrEF 3L

S5kN

0.43mm

0.45mm

0.49mm

0.51mm

0.54mm

0.58mm

EALET 4L

EALEE 4R

BEALEE SR

ZALEF 5L

A )

ZBALEF 6L

0.56mm

0.58mm

0.49mm

0.51mm

0.42mm

0.45mm
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iy

0.4 0.5 0.6

OIR :
H2L :
A4R :
*5L :

y=12.55x R?>=0.99 @IL : y=11.09x R?=0.99 [J2R :y=10.58x R*=0.99
y=9.94x R?=0.99 3R :y=9.07x R>=0.99 3L :y=8.82x R>=0.99
y=8.97x R?=0.99 A4L :y=8.75x R>=0.99 X5R:y=10.24x R?=0.99

y=9.91x R?=0.99 +6R :y=11.52x R?=0.99 —6L :y=11.25x R*=0.99

5.16 FEELEMEDER (FH 25 mEmEkeTERAD

RO 11 SKNEFIZHITHEME (542 : HVEHSAEHRAD

ZALEF 1R

ZALEF 1L

EALEE 2R

ZALEF 21

EALEE 3R

ZALEF 3L

0.40mm

0.45mm

0.47mm

0.50mm

0.54mm

0.57mm

BENLET 4L

BEALET 4R

ZENLEE SR

ZALEF 5L

ZENLEE 6R

ZBALET 6L

0.55mm

0.57mm

0.48mm

0.50mm

0.42mm

0.44mm
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fifE (kN)

0.3

0.4

OIR : y=21.29x R>=0.84 @IL:
H2L : y=16.32x R?>=0.91
A4R : y=1442x R*=0.90 A4L:

*5L:y=17.21x R*=0.87 +6R :y=2231x R>=0.79

{O3R

y=18.35x R?=0.89 [J2R :y=17.34x R?=0.88

y=14.22x R?=0.90 3L :y=14.03x R?=0.92

y=1424x R?=0.92 X5R:y=18.34x R?*=0.87

—6L : y=20.10x R?=0.76

517 WMELEMEDOEKR (K4 3 NEHEF1E% 1 BE)

#&5.12 SKNEFICHITHEME (KH3: NEHMAER1 BR)

iy ZALEH IR | BfEE 1L | ZEF 2R | Bt 2L | Z{iEF 3R | 3L
0.21mm 0.24mm 0.26mm 0.28mm 0.32mm 0.33mm
SkN ENLEEAL | ZEACEF 4R | BALEF SR | AALEFSL | AfALEF 6R | ZALEF 6L
0.32mm 0.32mm 0.24mm 0.26mm 0.19mm 0.21mm
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4 L
—~~ 3 L
<
e
w2
1 L
0 1 1 1
0 0.1 0.2 0.3 0.4
ZEHE (mm)
OIR : y=18.42x R2=097 @IL : y=20.32x R?=0.99 [J2R: y=15.11x R2=0.97
W2L : y=16.40x R>=099 3R :y=12.89x R2=0.98 3L :y=13.65x R>=0.99
A4R : y=13.00x R2=0.98 A4L : y=13.74x R?=0.99 XS5R : y=15.75x R2=0.97
*5L:y=16.71x R2=0.99 +6R : y=20.30x R2=0.97 —6L : y=21.63x R2=0.98

X5 18 HMELEMEDEFZ (M4 45 EHFEFRT BR)

F5.13 SKNEFICHITHEME (F#4: SEHAEHR 1 BR)

faf B ZArEE IR | BArEt 1L | 20 2R | gt 2L | ZALEF 3R | ANLEF 3L
0.27mm 0.25mm 0.33mm 0.31mm 0.39mm 0.37mm
SkN EALEFAL | ZNLEF 4R | ZENEF SR | ZENLEFSL | EALEF 6R | EfLEF 6L
0.39mm 0.37mm 0.32mm 0.3Imm 0.25mm 0.24mm
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faf B2 (kN)

+O >xa LH =@ Xl »
E3) xa L =0 X *
4 -
+O xXad piod =@ XH »
3 F © X o =@ XA =%
© o =@ XA %
9 | ® B 0 PR
d K & . » V]
1L exo ome
aa o
O 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5
ZE (mm)
OI1R : y=26.36x R2=093 @IL: y=23.14x R2=0.92 [I2R: y=20.30x R2=0.94
WOL : y=19.41x R*=094 O3R:y=16.64x R=095 #3L:y=16.17x R>=095
AR : y=16.78x R=0.95 AQL:y=1648x R2=0.95 X5R :y=20.78x R’=0.92
* 5L 1 y=20.79x R2=092 +6R: y=26.41x R2=0.87 —6L : y=26.97x R2=0.86

5. 14 SkNEFICHITHERE (FH5:

519 WELEMEOBKR (K45 NEEF 1E5%%k4 5 A)

NE &R 1BRE& 4 7 A)

far B2 BALEE IR | BArEF 1L | ZAZFF 2R | BArdk 2L | ZfLFF 3R | BfrFEF 3L
0.18mm 0.20mm 0.23mm 0.24mm 0.29mm 0.29mm
5kN ZENLFE AL | ZNLEE 4R | ZENLEF SR | ANLEt SL | AALEF 6R | ZEfLFET 6L
0.28mm 0.29mm 0.22mm 0.22mm 0.17mm 0.17mm
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5 9O & £
250 .a&%bgﬁ
! oI B 8
[ 23] KX L VY
L 9N
20
z 3 P
~ ® ‘]‘.
i, | a
iz
1 e comoe
0 1 1 1 1
0 0.1 0.2 0.3 0.4

ZHE (mm)

0.5

OIR : y=17.23x  R>=0.99 @IL : y=18.30x R>=0.99 [I2R :
W2L : y=15.02x R>=099 3R :y=1223x R2=0.99 43L:
A4R :y=1224x R>=0.99 A4L:y=12.58x R>=0.99 X5R:

%50 : y=14.87x R2=0.99 +6R :y=17.59x R>=0.77

y=14.16x R?=0.99
y=12.61x R>=0.99
y=14.41x R?=0.99
—6L : y=17.91x R>=0.99

5.20 FELEMEDEMR (K4 6 SNEHA1EHREKR 4~ A)

F5.15 SKNKFIZHITHEME (546 : SNEHA A 1EHREK 4~ A)

faf B2 BALEF IR | BArER 1L | ZAZFF 2R | BArdk 2L | ZfLRF 3R | BNrFEF 3L
0.30mm 0.28mm 0.36mm 0.34mm 0.42mm 0.40mm
5kN ZACEE AL | ZNLEH 4R | (LR SR | ZNLEFSL | EALEF 6R | ZEfLEF 6L
0.42mm 0.40mm 0.36mm 0.34mm 0.29mm 0.28mm
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35

30.63

1R

.=5R— - =

9L = = =3L = = =3L
5L — - - 6R— - - 6L

IR : y=12.86x R?=0.98

3R : y=9.88x R2=0.99 3L :y=927x R?=0.85

IL : y=11.61x R?=0.76 2R :y=11.16x R?=0.99 2L : y=10.25x R>=0.81

4R : y=9.87x R>=0.99 4L :y=

9.25x R?=0.85

5R : y=11.26x R>=0.99 5L : y=10.31x R>=0.82 6R :y=13.08x R>=0.98 6L : y=11.62x R>=0.76

X521 VDUEINWFREEEREDHER

(4T S\mEE 1ER%47R)

x516 VUVBENFERICEITSIERE (41 SE&EHF1EHRER4 5 A)
OUEIR | EBNRE | A6l | BALEE | BALEF | BALEF | BALEE
i H IR 1L 2R 2L 3R 3L
247mm | 2.42mm | 2.85mm | 2.80mm | 3.22mm | 3.15mm
oy | MR | SR | AR | AsfRt | Adt | AE
4L 4R 5R 5L 6R 6L
323mm | 3.15mm | 2.83mm | 2.78mm | 2.45mm | 2.40mm
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0 O £ —0 XH #
o A -0 Xxm #
4T 10 a0 K —e xm #
>3 } ® X A -0 X #
<
® " & -0 XE #
o L ® R & S I
=
® K & -oma
1 b oX o o
@ oRn
O 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5
R & (mm)
OIR : y=18.79x R>=0.87 @IL : y=10.86x R2=0.76 [J2R :y=15.59x R>=0.91
W2L : y=9.75x R2>=0.80 <>3R :y=1327x R>=0.92 3L :y=9.00x R2=0.83
A4R :y=1339x R>=0.92 AA4L :y=9.00x R2=0.83 X5R:y=15.86x R>=0.89
%5L : y=10.00x R?>=0.79 +6R :y=19.20x R2>=0.84 —6L : y=11.23x R>=0.73

5.23 RMELZEREOEFE (FH 8 NEHBF1EE®R4 7 A) (VUEIN)

&5.17 SKNEFIZHEITHEMRE (FH 8 NEHBF ERKR 47 A) (VUEIN)

{nf EE BAEF IR | BAEF IL | &7 2R | Z7EF 2L | &7 3R | ZfiEt 3L

0.24mm 0.38mm 0.29mm 0.44mm 0.35mm 0.48mm
BENLFE AL | BACEF 4R | ZALEF SR | ALt SL | ZNLEF 6R | ZEF 6L
0.34mm 0.48mm 0.28mm 0.42mm 0.23mm 0.37mm
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& X Y ¢ K 2
G X o e E a
o X & e K a
4 | o X & o K #
o X o e K 2
. G X & o H 2
Z - oO-X & - W #
4 OX A& -OH M
i GCX o -OH A
iz i oo -eoHaA
= OXe -eHa
i e e
0 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
ZHE (mm)

OIR : y=1626x R>=0.99 @IL :y=9.19x R?=0.98 [J2R : y=13.55x R>=0.99

M2L : y=8.39x R2=0.98 <3R:y=11.47x R>=0.99 3L :y=7.63x R2=0.98

A4R : y=11.50x R?=0.99 A4L :y=7.63x R>=0.98 X5R:y=1327x R>=0.99

%50 : y=8.35x R>=0.98 +6R :y=15.81x R2>=0.99 —6L : y=9.28x R>=0.98
5.2d WELZEH=DEE (FH I NEHFE1BEZEZ478) (VUEA)

F5.18 SKNEFIZHITHEME (F# 95 EEF1E

®& 445 R) (VUEIN)

hf E ZALEE IR | ANZEFIL | ZALEF2R | ZZEF 2L | ZALEF3R | ZfE 3L
0.32mm 0.55mm 0.38mm 0.60mm 0.44mm 0.67mm
SkN ZENCEF AL | ZEALFEF 4R | ZALEF SR | BNZEFSL | BNZEF6R | ZALFEF 6L
0.44mm 0.67mm 0.39mm 0.61mm 0.32mm 0.55mm
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£519 BEHICBTIEMADRELEZTFHLIE-FELEHRENESTLERE

Ao S5 1A PN T s 7 PANTIE 2o
EQls 1 3 5 2 4 6
PR P AT M1 B MR 4 A% P AT 1 A M4 At%
- fH = y=11.23x y=19.82x y=24.75x y=11.67x y=19.37x y=17.77x
XA —
& (mm) 0.44 0.23 0.19 0.43 0.26 0.29
X D™ (%) — 0.57 0.80 — 0.60 1.09
- = y=9.86x y=16.83x y=19.86x y=10.26x y=15.76x y=14.59x
N 2 —
& (mm) 0.50 0.27 0.24 0.49 0.32 0.35
X DA™ (ff) — 0.59 0.85 — 065 1.08
e fiH & y=8.80x y=14.13x y=16.41x y=8.95x y=13.27x y=12.42x
LA KR s
ZH& (mm) — 0.33 0.29 0.56 0.38 0.41
B D™ (%) 0.62 0.62 0.86 — 0.67 1.07
- i & y=8.67x y=14.33x y=16.63x y=8.86x y=13.37x y=12.41x
A —
A& (mm) 0.57 0.32 0.29 0.56 0.38 0.41
X D2 (%) — 0.61 0.86 — 0.66 1.08
. i & y=9.80x y=17.78x y=20.79x y=10.08x y=16.23x y=14.64x
PAEE S —
& (mm) 0.50 0.25 0.2 0.49 0.32 0.35
X O™ (%) — 0.55 0.86 — 0.62 1.11
e fHx y=11.27x y=21.21x y=26.69x y=11.39x y=20.97x y=17.75x
LA s
ZH & (mm) 0.44 0.20 0.17 0.43 0.25 0.29
i = D2 (%) — 0.53 0.79 — 0.54 1.18

B E DL, T X5 ICHE LRI TH 5.
PIETIAT : MR 1 B =R | (R MR (BRI B, ERE4 , HB=40E3 (EX1 AR SRMES (954 5 A%)
SRR - MIEY | R =202 CHERA) M4 (MEX 1 BER) , M4, ARR=2%MF4 GEE 1B &fE6 (HE4 )
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£, HHERAN, HEER 1 B1R, MR 4 ARONME S AR EOMEE KU SkN KO L &IC
DNWTC, FEMEFIOR & LAY LI DAEFRD 19 I5RT. HEDOZEIZONTIE, HEK
1 AR & bl U, Mk 4 4 ARITIER | Ak L b3 5. MY | A ofix g, #
RRAT L L UC, dimi IS BIfRZR <, 6 BIFREAK LE 2o /ER & e o7, 2,
MR L LOREDICBIT A X NORBIZL DR THDL B2 6N, KRIC, Hik4 » At
BT DML, HEk 1 Atk &bk UC, W CF 2 IR LEE< 720, b
TN EREEE LT WIER L2 o7-. BEELEE RO TH 0, Himf 5
[f] CHA OZALEIT R K 0.04mm /NS RBIE TH 7=, LovL, #imimnitie 2860
EREOZZTHE R & M 1 HRIZH AT, #f% 4 » ARIIHRK0.12mm OENAE L. &
B, HEOBITAEL e WGETICHER L7223, BERFICL VIR L L okiE DS H#EIT L-7
W, 7V a—AONHEN LT HWNEEA CIEIER LEE 20, 71 2—2A0NANCE] &
AT A EHT T, MREL LR LZRIEE 2D, BRLSTL Aol

KR BER TS & 2 O C, SIS £ 0 SRBRIRIC OO 2 34 S8 2. OUEIRZ2 %
ST Y 2a— KB 5 E & SKN BEOERE 2R L-F R 42K 5. 20 lorT. OO
T EZROB XL, OOEINERAESE L1 & R LT, N ik R fITK 1.3 14,
L AICHI 2 £i%, Shmsas Tidk R MITTHR 1.1 £%, LAICKR Le~2 (FDENEC LR L -
7.

PLEDD, HERBRE FICB W Thar s U— FRKEONE D SR T & 22 W BIAKE S+
HICOVEINBIEAEL TWDEE, KEBEERATIEIC LV BKBORFEEZREST 22 EMNT
x5%.

&5.20 HFRATAREVVENZRESETY) 2—LORELEBEDHEE

#1511 PN T S Anf PANTAE 1)
E3s 5 7 6 8
RER KD IREE fidt 4> OUEIR fit 4 OUEIR
. fHx y=26.36x y=18.79x y=17.23x y=16.26x
ZALEF 1R
A& (mm) 0.19 0.24 0.29 0.32
fHE OEL* (%) 1.40 1.06
. fHx y=23.14x y=10.86x y=18.30x y=9.19x
EALET 1L
ZHEE (mm) 0.24 0.38 0.35 0.55
fHZ DOELH (%) 2.13 1.99
3} fHx y=20.30x y=15.59x y=14.16x y=13.55x
ALEF 2R
A& (mm) 0.29 0.29 0.41 0.38
& OBL* (%) 1.30 1.05
. fHx y=19.41x y=9.75x y=15.02x y=8.39x
EALET 21
ZHEE (mm) 0.29 0.44 0.41 0.60
fHZ DOEEH () 1.99 1.79
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#6520 EFRATAREVVENERESELT) 12— LORMELEREDOREFE (E)

AT 77 1) P I A A PANTIE L)
e 5 7 6 8
RER RO IRAE f 4 OUEIR fi 4 OUEINn
JEREF 3R fiH = y=16.64x y=13.27x y=12.23x y=11.47x
& (mm) 0.2 0.35 0.35 0.44
fHE D (1) 1.25 1.07
3 L B = y=16.17x y=9.00x y=12.61x y=7.63x
& (mm) 0.17 0.48 0.29 0.67
& DA (%) 1.80 1.65
S5 3F 4R fe = y=16.78x y=13.39x y=12.24x y=11.50x
& (mm) 0.34 0.34 0.44 0.44
fHE D (1) 1.25 1.06
Jefira 4L B = y=16.48 y=9.00x y=12.58 y=7.63x
A& (mm) 0.48 0.48 0.67 0.67
& DA (%) 1.83 1.65
J5[3F SR fi = y=20.78x y=15.86x y=14.41x y=13.27x
& (mm) 0.28 0.28 0.39 0.39
fHE D () 1.31 1.09
fira L fi & y=20.79x y=10.00x y=14.87 y=8.35x
A& (mm) 0.42 0.42 0.61 0.61
& DZEAH (%) 2.08 1.78
J5A3F 6R fo = y=26.41x y=19.20x y=17.59x y=15.81x
& (mm) 0.23 0.23 0.32 0.32
fHE DO () 1.38 1.11
JErat 6L B = y=26.97 y=11.23x y=17.91 y=9.28x
& (mm) 0.37 0.37 0.55 0.55
& DA (%) 2.40 1.93

KHEOEMIT, UTOXIICRHE LB THS.
iR =40F 5 (4) A&7 (OO , ShE#ar =20k 6 (f4) /&8 (VGUEIN)
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5.5 % 5 EDHEH

AETE, HERBREFICBU 27Xy A Miar 7 ) — 7 2 —AIZOWTKIEEE
FAHEIC L 2R AER L, 7Y 2 — 2OMBERIZH AT DE & AR R ORRE R L
2. F, RRWETIZBWTOUEINZRBAE ST RO E L AR ROMGRE MR L
ZORER, UTOZERHALMNE ST,

)

@

HRBETICBITS2a30 27— 70 22— ADMEEEREOM X 1%, WA
IZBWTIEHECH 5.

HEL RSB —ICHED bR TW NIy 7 U — k7Y 2 — ADHEEEHEDMHE
X, HAAICERR, —ETHD.

MEL Y —IZHEO N TWRrna 7 ) — 7 2 —2HNIZKR B DIGE &
BROWEEICB T HE A REOMEE KOER &I, ZRETR0.

MEL Y —IZHEO T Rnary 7 U — 7Y 2 —AIZO0WT, [FA—XfH
BT 2EEENTOME L AR EOME ROER &L MR LIZER, RETHLZ
EEMER L. Lo C, EHPITB O THARKBERITEC LV EEME2HER T2 &
MNTED.

R LAY —ICfED bhza 7 V— b7 U 2 — A2, HEE 1| BEOM
HELEWEOMB XX, HERAT & Ml U Clu A NI BfR 722 <, £ 6 BIFREATE L <
5. Ik, HELLTOMEDICEAKINERH LI THS.

HEL N —ICHEO bnzar 7 V— 70 a— A0, #i 4 » A%ICBT 5
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Abstract

The total length of agricultural canals in Japan is estimated to be approximately 49,000 km if only
main canals are considered and approximately 400,000 km if branch canals are included. The
interruption of any part of this network due to reduced canal function must be avoided at all costs.
Canal function is now beginning to be negatively affected by the deterioration of materials (mainly
concrete material) used in canal construction. A scheme to adequately maintain canal performance is
therefore urgently needed. In addition to traditional approaches, which include total replacement and
risk management conducted by monitoring and evaluating canal function, it will be necessary to
implement strategic maintenance schemes to increase the lifespan and reduce the lifecycle costs of
existing facilities by performing systematic repairs and reinforcement procedures based on the degree
of deterioration.

Presently, technologies such as surface coating and other repair methods are being developed to
preserve the function of open canals. To be able to choose and implement the most suitable method
for preserving canal function from among available methods, it is necessary to accurately assess
current canal conditions by evaluating the structural strength of open canals. However, no method for
evaluating the structural strength of canals under various states of burial has been established.
Furthermore, if reinforcement is deemed necessary for a deteriorated canal, the structural safety of the
canal itself must be evaluated. However, no research has been conducted in this area.

Therefore, to develop a method for evaluating the structural safety of concrete open canals with the
ultimate goal of implementing timely and suitable measures to preserve canal function, the types of
canals to be targeted, the main causes of deterioration, and parameters to be measured are examined
and determined. Next, the load-deflection relationship (within the elastic region) of structurally intact
open canals is investigated using factory-made reinforced concrete flumes of consistent quality. In the
laboratory, flumes that were designed to simulate cracked concrete open canals in the field are
prepared. In addition, the load-deflection relationship of structurally intact and cracked flumes under
buried conditions are investigated and its load-deflection relationship is also measured. Based on the
results of these trials, verification method for evaluating the structural safety of concrete open canals
is developed. Finally, for reference, a case in which a panel method was chosen for the repair of an
open canal is examined based on the developed verification method and, precautions regarding the
grouting back-filling material are proposed

The main findings of this study are as follows:

® [t was demonstrated that the canal wall load method using a loading device is a non-destructive

diagnostic method that can be used to evaluate the structural safety of concrete open canals.

® In the case of structurally intact flumes, the deflection induced by the canal wall load method
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exhibited a linear relationship to load within the elastic region regardless of load direction and
speed. It was also demonstrated that this deflection can be, estimated based on the theory of
elasticity.

It was demonstrated that when cracking in concreate, which is difficult to be checked visually,
exist on the back (buried) surface, the location of these abnormalities can be identified based
on the load-deflection relationship using the canal wall load method.

The investigation of flumes to simulate the vertical cracking , that frequently occur in cast-in-
place concrete due to temperature-related contraction, revealed that the presence of this kind
of cracks has little effect on the load-deflection relationship. It suggests that the entire concrete
body is deflected and, therefore, that the horizontal reinforcing bar remains intact. It is
supposed that the canal wall load method could be used to evaluate the condition of the
reinforcing bar.

It was found that the presence of water in a concrete open canal does not substantially affect
the load-deflection relationship.

Since a system of concrete open canals is supposed to consist of canals whose material, quality
and aging status do not differ greatly, relative assessment can be performed to detect
abnormalities.

In designing of the panel method to repair concrete open canals, the appropriate number and
specifications of anchors used with back-filling material should be calculated by using
different mathematical formulae for the bottom and side wall, because of the different load on

anchors caused by the pressure of back-filling material.
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