[E%:Eﬁﬁiii& 207 ]
161~182, 2008

161

e LOHEZE

GRERS BT - EEEAY - EIUBET A 99
H &
I 7%‘% ...................................................... 161 \Y4 %ﬁ%ﬂfﬁ:/lé@%%ﬁ%% ................................. 174
I A OBEEERROBUFAL oo 161 1 FRAEOBEFREYE oo 174
1 iﬁ%i&@@iﬁ%% .................................... 161 2 ;’%%@i is B e 176
2 %‘-[—()H[J%,fq: ............................................. 162 VI (ﬁ%%ﬁ@%&% ....................................... 176
3 ﬂ(ﬁ%(ﬁ\/\@(ﬁﬂ(%ﬁ\%ﬁ,]k(ﬁl‘ ..................... 162 1 5%7_‘[: ................................................... 176
4 FHAETHIZBT D PRI L i & OBfR 2 RM DM ANE L MERFEEL oo 177
......................................................... 164 3 74Jv_tm_7°@§ﬁﬁj—5l0\%§ﬁﬁ 178
il ﬂ(fﬁﬁfﬁﬂ%%ﬁ@ 7'7*(25 ................................. 166 VI Iﬂﬂ"lﬁ,ﬂ]:(f ............................................. 178
1 (ﬁ%%ﬁ@f{é% .................................... 166 1 %ﬁﬁﬁ;% ............................................. 178
2 j(}if%ﬂ L %gﬁ%ﬁ: .............................. 167 2 }E‘j%ﬁ;% ............................................. 180
A RA) %%ﬁ;’flﬂj% ....................................... 168 VI {fﬁé ...................................................... 180
1 (HEEEAE L L DFTIL corrrrrrrrrreeeeens 168 Z/%%j@ﬁk ...................................................... 180
(ﬁ%%%% b @(ﬁi(ﬁ .............................. 169 Summary ...................................................... 181
3 f%%@ F L) e 174 Appendix ...................................................... 182
I # 8 I XNRXOBREREDRHAET

R R E X o TRIUE 2 KR S A 7 4
HIREN S, EERKE BIAZE L CHIHRT 5 2 LA
WReE Ry, B¥oLEEIIREmMELE, —FT,
AT HIE TR T AL IR A LA L, BEF KO
BIZHTEET D LD 2oz Aa 2L o TREEDH
K, FRICEETEICBIT A% T REDES & L Cilik
ENDLIENELDL LR 5T,

ALK S & BIRE B ASIEAT T 5 X IZB W b,
COXI)BETKEVREE 2 oTWwh, KIBIZEET
L5 A4 TOETRRESNLE, MRIHELLNTWY
Lh, INFEFTOLIAMBEEHH SN TRV, 22
TARWIZETIE, ZOMXOEEEHEEICOWTHMIHAE
1o ed e, KREBEAERIZL > TEETIZEITS
ETAREZRIESED 7200 B L EBEZBSET 5.

* SRR AR K 5
LI

P20 41 H 7 HAZE

RoU— VST, L L B, MR, M

1 WHRBXOHPE

ALK K & BREE IS IEAT$ 4 i (Fig.l) T
X, EEHIOBWVIZIEREPILIEATEY), Kk (RS
1.479~2.223m, Mg : 2.6m) i3 Bifi & W X5%ET (3%
#200.75m), Yk a L (%2 1 0.442m), 2oL (%
#:0051m) O3DDFEETLEHY), TNHLOFEETICE
B TREDPEEE LTHEER>TWwh, B, X
BEETIEEL2T L5414 7ONELBREINL TV
B, TNETOEAZOHTIZBIT B EES FEILRY
STV,
BEPOHEROEFREZREET 2720, AR
(Appendixz ) #FL12 L€, BEHEEIED 5N T
Vo ZOFGIMEE, HTTETE L OX 5 LA E R IR
IZEoTRLY, Figlo# X2 iAr$ 5 CIE-TldTable 1
DML A Table 20 X FFEIZED HNTWVW DL, ZOH
[XIZTable 212 B1F 2 HIEX IR IZfgE s TR Y, Hifl
fifildTable 1X % & 7% [H]1340dB, EMIZ500BTH 5, 7
B, GHE (AppendixZR) (2o CIZHIR CTIIHHIS
A, LG - R (1982) 12X AR HE LA
U DSHRHI | BT 522812 D C D S BRE 5 % GHFR 2 L2 e
B4 HE, 100dBZEHABZ 5 & MEARIZ0H L THENEHND
Rl Tl 38



162 A AW ZERT G 552075 (2008)
XEBET
Bifitiss |
pEL K
NN g
E //7////’///////////,‘
“ \\‘ B-30E0).£)
X B-6
YF@?EI D3 D-4
N
E
% D5¢®L)
7I5%RET
AN
Fig.l FAAH# A

Investigation points chart

Table 1 CIL.oBfEHLiIME
Noise restriction valiue in C Prefecture

Table2 CIRIZBIT 5 X55
Division in C Prefecture

- X X 53 i | I 7E el OB TR 1 o0 F 3R s oo [ 47
[ | wem | mem | e B R AR T R4 T 5720, 5\ HEO RS
R 50 55 65 70 w1 | ERRLT S

e
o ° = © ® Eiﬁiviii, B, BAROERFE LT
YR N i Tw 20, =D 2 A
4 45 50 65 70 5ot ¥+ 2 sk
e 40 45 55 60 PR,
RO IZhbECHE LEEOMIBEAT
et | 2K
AR, T H
2 E‘I‘)ﬁﬂ?‘é# S5l FELTLESOHIZMHIN TV S [X
X5, Y, ZE030o0HEE LA RO E LT LRI

Hr Bl

FERIZOWTHHIREZ1To 720 FHINE, BRSRe &
BUKEHIZ BT b it FHE OB 2m¥sB L U0Bm’s
B, XSICHRKFTETH 535mYskiz % e L Tiro
7o FHIZRIZIE, R EI00HZ A 126k L IR E s L
N»%(Uﬁyﬁ%nwuwxlmmuimﬁtf%
BEEal (V4 oAHEL D NA-27) 2 Fva7z. HllHL S
FlglgTTﬂKEﬁ RVOFR05 &L, %’ipﬁflﬂ%t
1) 25,000 @ 7 — % % 60F5 I 734 L 726

3 KEAVDORKSZIAHIRR

IREENZAS o 7o AFEVE(E, GHEVEAE @ BHEAS 3 o 5 A
%Fig.2, Fig3ll/Rd, 2N H LY, GHMEMEIZDWT
X, XS E L7ziE T, & ToOMET85dBLL T THh
h, KBS (AppendixZB) 120 W TR EAT LB &
HAHLNVIZESTWRWEEZ BND, — FAFFEE
IZ2oWTIE, WTFNOFHIHSE TH LMK IZBIT 5

B OBERHMETH H50dBE LMl ->TH Y, WEE
(AppendixZB) 12OV TIZRSENTDLETH b HFiIC
%%I@%ﬁéﬂfw%ﬂﬁfééE%$4(X%%%
TopiE T ETFimiE), B-8 (Y5%ETIE),
(2572 TATE) CTIEATSABRIZICE L TV b, it
INHOMERLY, XFHEETICHRESNTWLHHEL
OEREIEHFEIEE L W P HL N TH S,

FiE E AFEEOMRE A D L XFHEELMNETIE
3m?Isi 3 & ON3.5m /sl 2 i2m3/sﬂj~ £ H#3~5dBE <
AHDIZK L, YEEEL T, #ic#3dBik o> T
Wb, ZHHEAETTIE, 3mYskEizidomisi X v & #3~
5dBE; < 72 B DIZHF L, 3.5mYsER Iz 1Z3m s X ) b £y
SdBEN L T\ b, 2O X 9 12 & 02 i E
DOWRIZIER DL DT TE RV ERHL 1 E R o7,



FELAIL(dB)

EFELAIL(dB)

EELAR)IL(DB)

EELARIL(DB)

85
80
75
70
65
60
55
50

85
80
75
70
65
60
55
50

85
80
75
70
65
60
55
50

85
80
75
70
65
60
55
50

SR B REEA - ERBE - BE B T oHERE

——2m3/s ——3m3/s l
Vs —/AW/A
AR\ YR VAR
7SS
-
G O A B e A O A A A
~ [=> BN | AW N = =W A0 N —_ = N W A~ O
FHiRh R
(a) 2.0 m'/s HF35 J TR 3.0 m'/s B
/\ ——35m3/s
/[ \ /~" >/ \
/ \ / N
7 ~N—" ~
TXTXT:{T1?1?1?l?l?l?l?l?kg?l?l?l?1?
AN—*—‘—‘N(&O‘IC»\IOOQD——:—:NQJLU\
FHiRlh e
(b) 3.5 m'/s I
Fig.2 JKE&IFCREI L 7 ARREA
A characteristic value measured along the channel
l ——2m3/s —~—3m3/s l

JAVZaN

/)

ATt
A

A

4
\—/

NASN V-
Bl

TTTTTTnTR OO0 eQ Q99909
~N o g A W N = =W AN 0 == N WAoo
EHiflh A
(a) 2.0 m’/s M35 LU0 3.0 m'/s %

*-3.5m3/s
— k\\\\‘ /_//gﬂ\/ \\V/
\/
ToTTTYPFrOoOEOOQQQ990Q
EHAlth =
(b) 3.5 m’/s I
Fig.3 JKERINVCEHAI L 72 G

G characteristic value measured along the channel

163



164

4 FEETHSRICH T3 EIREISME E RN & DBk
— MM T T BT B & K E O BARIC
OWTIE, OFE T E 2 AHE I EBOKER IS X 5 3 &
I CENSEET D, @FRIE 7 556 13K AV
F—OWE, bbb, HAKZANF—DFILAILF—
ANOBERDHE U Wiz F 3B Lewv, EE2 515,
ZZ T, Rl (XFEETTTRmVE), B-8 (YagEL),
D-2 (ZH#%#ET) o3zt e L, Bl
ERMILE A AT o 720 Fig.4~Fig.612 & Hb 15 o J& I 25
ME, Y5, Z5%ETHNICE T 5 KHERORT %
Fig.7, Fig8ll/RT o B, XEHETLIZOWTIZRHEL
ELTENEINTWE D, FiEHETE Rdh o7
¥ FFig4~Fig6 & V), XFHEET THMMETIX, ¥t
BOHEIN L, TR (AppendixZR) 1229V Tk
HIE LAV 5 —4C, #@REN SIS (Appendix
B IIOVTIEHELRIVOKE 2Bz A SN2
Vo Y AETME T, Mmoo, s
ZOWTIEHELE LNV DORELRZBIEAS T, B
PIRIZ OV TUIZHTE L ~VIER & 2 LT 2 05— EDHE
FHE A SNy, Z5EETAE T, fEORInE
W, WTEEF A D W TR L OV S HIME I B 5 A8,
BRI OV TIEEFE LV k& < B1bT 55—
EDMEIT A ST\,

WICFig7, Fig8k ), Y5 % T Clx, 2m¥/skE 2
AT CTRERE 20, HELOTHRTIEBIK

JER AW e 55207 %

(2008)

RBEAK) A5 L, KELKMEFIE L Tz, Th
WZxF L C3mfsds X ON3.5mY s L2 id, TS T T TRk
MIEEAEFAELTBLT, 2mYski 2 b TKMIZ )
WBINEL o lze ZBEET TR, 2mYyYskElIZIEE T AL
B CREHIE 7Y, TOTHTHAIIEL TWizn
WxF L, 3mYsEEIZIZRBEK A0 ) R e 2 Y, %
ZTOTRTIIKE KT ZEEALE LT 7ze 3.5mY sk
WATVARBE RIS X 2 KITEZ S HIZKE B o7,

ARG KN BT B EZE T OFR & Fiks ORIz
WCHHI 2 & REIIR T, R oIS S
LAV DOEALIS—EDMEMII A SN\ —TJ7, T
HWTIE, MEOHEMIEY, FETOBET THKASEE
TDEMHAIC BN TIEE L SVIZEmL, %2=1Lo
N CHORDIFEE L 2 W FRIARIREE & 720 5 S R#iFR I B
WTIEHE L NIVORE LA LN,

T/, BHEETLOMBMERICERT L, YoksET
T TRICZFEELDY D 272012 EFE ko EES
ZUFRT L, RO > TR IZHOKR 2 b 2 v
REHE YR T L, WMAFTOIRELEMLL V. —
W, Z5EET T TR 52T 5B ETFEKROZEILY
L ERTIEFITNS WD, HEIEINL T
Bk % fEb 2 WERIERIIE 2 53, FkE Ewdinemn &
% ho Yok L CHOKDEA L 2o 72720103 &
N h oz T 4V F — 1325 =TS THE L7z Bkokic
Lo THE SN, WKFIZERINTwLEEZ BN,

% 100
; 80 Ui a1
g 60 LU T FH
H 40
HI 59
1 10 100 1000 10000 100000
AR # (H2)

| ——F-1(20m3/s) —F

-1(30m3/s) ——F~1(35m3/s)

Fig.d X5 %&ETLOBEILTIRICBT 5 EHE IR
Frequency response in Xth ground sill's soundproofing works downstream

% 100
; 80 | LU
<% PR
lH 40
" 99
1 10 100 1000 10000 100000
[EiR ¥k (H2)
[——B-8(20m3/s) B-8(30m3/s) B-8(35m3/s)

Figbs Y5%ETICB 2 EMHE
Frequency response in Yth ground sill



TRBREZ - WT B - WA - B - BT U R T o EEE

% 100
Y 8 sy s Sk
¢ 60 SR Sl Sne g
IH 40
HI 5o
1 10 100 1000 10000 100000
&K (H2)

[ ——D-2(20m3/s) D-2(30m3/s) ——D-2(35m3/s) |

Fig.6 Z5 %= TI28B1T 5 W8
Frequency response in Zth ground sill

(c) ¥i=3.5m%sh

Fig.7 Y5 %ETLAEOHD  Flow at Yth ground sill

" '[I-"fl'l_ﬁ -‘ ._ '.
(c) ¥i=3.5m%sh

Fig.8 Z75 %= LAEOFH  Flow at Zth ground sill

165



166 SR TR e Hh

I KEBAREUSSER DA

1 HERBEORE

—MICERERICIE, FELOLDEMRET LG
CAREZEME MG E T DY EOXE N H L. HiE T,
BEEOFREAN ZALZHW L, FELNVEERT &
BLEMPIEEND . BEITIE, BEICBITEENKO
L) ICHRO BB R TR RE SN Do AN
FETHRET HHIXUI BT HETRIZE 2EEFIZBEL T
(&, HHTEHA L7200 & BE OGRS, il e 2L
SEHIETHREZ KK TELWRRENHL EERZ LN
bo $bb, ERFREZEZONLHAKIZERL, Bk

(a) EKEESTH

5520775 (2008)

KROFEHEZIHIT A K EZH/ LA L & LT

BEK DI Z IR & 57200 FEICIEVW L O9E 2
LNLA, AT, O%FETLHOKEE > — MRD
LOTES>TRAPSHEML, EXKBIRETRT S5
b (KN, @QFETOBRELSO Tz s —
MROLDEHERL, o bEHEiRETHRT S5
b (FHEAR) D20 BRI R E Lz, ¥ — MR
bOE LT, FEOEZME, KA T 5%5%E L
7oBAVE, KEAEINT R BT B EIME, T ATESE &
L, BRMZERICBEWZTI R 272, 20k %
= MEFA L2 E0EKE B L O o
HHEOM X% Fig.9ll =T,

MEAIc k53— b

(b) REEITA

Fig.9 HE%EE DM
Outline of hush device

Fig.10 7% 7% T /KRR O L

Outline of hydraulic model of ground sill

<
ZnlznlZnlalalZyalaalaaValas A
WYYV ELYH ]
0.96m
H oA A A A4 A4 A A A4 A A A i}
LAl AL AL AL AL Al Al _Al A L4 v

AL - TIRE Z R

[-IF < < -] < < R=v < v~ 40mm
N ([ s A N *
-] ~ ~ ~ ~ N [V 4NN, 5

_20mm|. | 45mm .|
(b) HEWTIZIR

Fig.1l JH&EHEEOFM
Details of hush device



WEERS - T B - WA - EIRBESE - S W ST oGS 167

(a) fHHEEEMZ L

s (Tl 7 ) —)

(e) #HEEHR (&l )
Fig.12 KRR & BT RO &R 2 /Rl L 728 OO T H & &M
Photograph and concept chart of flow in setting hush device of tube type and chute type

2 KIBARE & RERSEME WK L72e 2B, BHHTIEIEMYsH K= TH 5D,
ITRELCHEREORR LWL T 5729, 1&LO, FEERIZ V727K BR S B 1T % e Kl K 1] BE & 254001/ C d
= E2.0m, R S40MO2KITTEMKEEIZ, B LT HIENS, ZOL) nHifllEMRE L, ELT, %
JV— R oM T N 120 7% 7% T ok BEEERL (Fig.10) L0 LT ROKRMZEDSHHOFI0 2 R AL T 5

ki L, B E0.5~2.5m s A 2 4 % 68~340l/s% 03m& b LI, BETOTROMKMEZHEL 72, 4



168 R TR R 452075 (2008)

TEAE 2OV TIE, HE4.5em, #E4.0cm, TE96cm T A
ZFigALIZR T & ) ICEIRICE X, Figon X 9 12%ET
(Fig.10) |ZF%E L 720

FPFMERE LT, HEm2001/s% A RI12, HETIS
HEEEZRE LGGORE R L 2M0ENT
H#L72o ZOREZFiQI2IIRT, SNED, %EET
K % > TRED S Rt 2 B Cldie
L7z ony, 2oEHDPHETH 2 LA
T otz. B, FigllOBIROEERE LR ) KA
WM TELVT I — T — M x FWRFROEHE S A
7273, Fig.12 (b) LI[Akk, FETLOBETTET V-2 —
FAKAFIZHEIE T A EN, ABICZOEBITRET
Hote —J, FHEFHRTIE, ZoEROERED L& F
MMIRETLEE L TR F S5 EDNHETH -7,

PLEDOFEBRORE RS, T CTlashs 73 Fig9 (b)
DHIZEH L, #@Y2ESB IO Timofky & BEE
BROMEALZ1T) & & Lize 22T, FiFEEICE

WTRESML T T ZE L7 b e o722 &,
BLY, YEBIUOZFREZTOTFTREIOERTORE S 1Z
IMEETH L L (Figl) 226, HEEEORSLLT
1F8mE 1M ZE RO R & Lz, B, XF5EELTIENE
THCCKEEDSRI L TB Y, £ TR SN LTI
WM E D EZZOND T EHND, KR TONE
FEEROMFTDPSBEIN LT ZOXHICEETOETHRT
KEEDIEH L TOWAHEIZOWTIE, SHBOMEET 5,

NV R DRERER

1 EEEELLORR

HEEEYZE L 2 WS, Figl3llmd L9 o3l
TEE0.5MYSHEEETld, A2 Lo FiE2 5H5ea I HEE L
VTR S, Bk T CBERKIROIESR) 12
Lo TLEEFEHIA Lzs 1.5mYs, 2.5m sy, Bl
FAs g (L) EFEEE, BORDEBEEOERERE -7,

(b) MR 20415 (FHLFE1.5m%s)

(c) BRI 340l/s (B Hhif &2.5m’s)

Fig.13 (H&EEEE 2 L O
Flow with no device



BEERS - RT B EEEA - ERESE - @S W ST oNGEnR 169

2 HBEEEHY DR
a HEEBORI%#80mEL, »OTHRIEE 7
Jy—& L=BE
HHEEBEBORESZ8.0mE L, 2OWEGTEE FREZ 7
) — & L7ZIREECRIAE 24T - 72468, Figl4lIR"
£ 912, BIHHEE0.5m /s~ 1.5m sk 12 137 E o i

o TR ASTER S g, ETimE %), BokIEERE
FiDSHFIRE 7 b 2 EDSbhole 15mYsEilE 2 5 E1C
X, HEEEO LIES CRITTTICE WA S 1L
78, HEEEO TR ARE L, 02 &2k
FEE DL,

-

(e) BRI 340l/s (Bt &2.5m’s)

Figl4 JHEZEEOREIZ8MME L, 22Nt 7 — & L728a 0
Flow in setting hush device (length : 8.0m, downstream edge : not fixed)



170 BT R 452075 (2008)

b BMEEBORI#100mE L, PO THiEE 7
)—&LiGE
HEEBEORE S E100mE L, HO0E8EE T i %
7)) — & L7ZREE T % 17 o 7245 5%, 8.0mHEE: & [H]
B Fig 512" & 912, B E0.5m /s~ 1.0m%skF 12
I EEEO LRSS THETIRERD, 2.0mYsbl Eiz7

=iy

(e) BAZLE

ey

340l/s (FH i &2.5ms)

% EFETNE VTR OSTER S LA DS, HEEBEO Tt
W AIRENS 5 2 & SRR S 7z o LEmYSEEEE T H UL,
HEEBEO LSS CRIIEATER S, o, HEE
EO TS bIREE S, HEEEE Loz IR
TE2EEZHN5,

Figls {HEHEBORS£100mE L, »O Tz 7 — & L7BE O
Flow in setting hush device (length : 10.0m, downstream edge : not fixed)



TRBREZ - W - WA - B - R U R T o ERE

c HEEBOEX#%#80mE L, »DOENE#DIIT j:ﬁ(l(]kg)
TRigEEE L 5E
HEHEEOESZ80mE L, »OWEEHE T2 E

D& LTHEEZOTT, B HH S 7284 (Fig.16),
Fig. 171277 § X 912, B #0.5mY sk, #5250
LB THETHRE 2o 7225, 1.0mYsERZ I3 BHE T 25T |
s, L, LEmisBl b7 2 & INEEEO T WRTRENY
EAVIRBIL, SO LD HIRE %D T EDHERE
YA

Fig.16 Titiilc BT 5 E ) OfFEFL
Method for hanging the weight at downstream edge

(e) BRI 340l/s (Bt &2.5m’s)

ke Ll

Fig.17 HEHEBEBOREZ£80mE L, »OmEY) %O T Nt & [EE L7236 Ol
Flow in setting hush device (length : 8.0m, downstream edge : fixed by hanging the weight)

171



172 R TR R 452075 (2008)

d HEEBEOEZ#100me L, »DOEN EDIF Fig.18127°9 X 912, 0.5m*/s~2.5m*/sh £ T &2 iE D

Tt 2EE L -HE RURERS TR L 2SR S 7z LA L, 2.0m s

HHEBEORE S 2100mE L, 2000 5 E T i it PLEIC 7 2 LS HEO TR 527883 5 2 & 3R
WZEY & LTHEEXDT T, REZIH S04, Sz,

(a) FERIGEE68Is (BHLFTE0.5m%s)

(]

o AR

(c) BERLFEE204l/s (Bt &1.5m’s)

(d) #fsE272ls (R =2.0m%s)

(e) PR 340l/s (B it &2.5m’s)

Fig.18 (HEHEOREE%100me L, »2®E ) & DU T itk & EE L 72856 Ol
Flow in setting hush device (length : 10.0m, downstream edge : fixed by hanging the weight)



HEERT - RT OB - WA - IERBET - B W AL oME 173

e HEEEORIZ100mEL, PO2F>Ia>
EPITTRIGEREE L 2356
HHEEBEORESE100mME L, OTF a3 ryzhl)
THBEHEBEO ML % EE L CRB » #f] S 72546
(Fig.19), Fig.20l27"d & 9 (2, Bt #0.5m*/s~2.5ms
W F C%E LR AR S, o EEEO ik
W OWRE = HHITE 5 2 LR SN2,

(e) BRI E340l/s (B it &2.5m’s)

=TIy P N
(7> a v 2kg)

Figl9 TimlcBIILT Y aroridh
Method for fixing downstream edge by tension

(c) BERLFEE204l/s (Bt &1.5ms)

Fig.20 HEEBEOEZ%2100mE L, 227 v ¥ a v 22 TR EE L72a 0t
Flow in setting hush device (length : 10.0m, downstream edge : fixed by tension)



174

FA LA R B 452077 (2008)

3 HEROFED V BEERMORRER
2CHIHI L 22 s R (Table3) L1, EBEMO
HPTIX, HEBEBOEIZ100mEL, OF Y3 1 REBOBRIHME
2RO R & B L 7oA iR D B L 7R MO FEEEE (V) 206, EBRGFMEOHBPTIE, H
I NZ s, T84 ThREEEZ LIS, FHEOEIZI00mE L, o7y arehl TTTUIL
:@&47fi,@¥1%ﬂxémh%ﬁi&ﬁk WAEE LA TR EEZ 5N, 2T, 20
BoTFy 7RIRTHRT &8, BE2BBT 22 EHT A4 TERNFGE LT, HEEBEOFMIZ L 2EER D
%\Z)o F 72, HEFEE LT EE T 5 TR AR FEWEFHI L 720 SREEIZVTRERE L7257 — A0 )
OBEHIZEY L2 &I2X ), HEEE LB LR %, 05ms, 1.5m¥s, 25m’fs (WL d BihHE) 034 —

EL DO TFHMI

BIFAHAKOFEAEEZH L E DI
KIZELEFEDOFEEXHNTWD, S5
vvavaEMTALIEIZLD,

ERES It%@J:T@(IILL?S

EE A2k L7ze BEEHINZ, Fig2liZ7Rd 44t 5 T o 726
%, M 2THRZZLHIS, RBGETIEBIHIZG LT

7NV—F 0)7FH1HE1J“C%FER1/20) A T OIRBEEI 2 v

Z Tmuﬂﬁ

WX o THEL 2T 2 HEEEOIRD) 2 B 2 Twh, —F, HIZOWTIE, ZOMUMEAHH ST
MWTEbL, BE3%x10m& L2HEIZOW T, @ﬁi&b% W\, D720, RETHFHIT 2 BEREEICOWTE,
NTWV L HERE, QB MoK R, @KBIZIKO3IMIZH WMz BU B ER 2T 72O IEFHTE 55, Bito
H L, Table4|Z## 7>, KUOFHEMEE L THIBHTE v,
Table 3 & %€ B O URILELTIIAS
Observation result of flow in setting hush device
FHERS 8m 10m 8m 10m 10m
O T RO = ) &0V T Tk
gROMOMR | L | TR | bR L TR | Rk T | b | T | b | T
05 x 1 0O x 1 O x 10 O : O O + O
1.0 X N X ) A U0 O ! O O ! O
iﬁlﬂ % I I I I I
(ms) 1.5 X i X AN i VAN O i X O i O O i O
2.0 o X% o 1 x O ' x O o ox o + O
25 O | x O | x O | x O | x O ! O
L 0 O (F4 fﬁﬁmu) A (FETFRICE), < (&)
s O (ZE), A (RSB, x o (RE))
Table 4 HEEEOESIOKEHH
Reason to set length of hush device
H H LSRG H e E TR
' B, MMM A3 R &, MM O L - FHo T e
R 6T 2 HERE N WM AKERNZRE L, RE) % &34 2
7J<[ﬁ1 SEHOW | TS X D IREIA oﬁcﬁ J CRSELT2IRIB L 7 B IHE S8 K S IR
e e T 0.5m%fs ~2.5m*/sC MM ASKI & D E I | THIomPL E LB L & b s, KO E
SRR HOPRERE ) e by s, DESHWNAEGE L s, RADLOME
AKETAR KB WEERE R 5 KBORRKNEe. | L7
@ @ @ @
[ ::n@ ------ :m@l::@
4. Om 1.0m_ 1.0m_
= £ i :
= i : i
~
/ T “’I-:
Fig.21 AHAIGZE R

Measurement points chart



TRBEEE - WP & -

a 0.5m°/skf

HEHEOFHIC L DS OER VT I 5 &, Tables
RS & 912, BT H S TIZFLAT (AppendixZfd) 12
100BREFEIL T35 2 &EAbh b, T Filmii o
BRI Z I L7 b ODFig2 THh b, Tk, K
BRI A2 0 B540HZIT 3 C Rk L T 72 R i s AR
BEERE S THH ST W B 2 ebh b, T2,
WHERI00HZLL - TIRZ—FRISEHIE LNV T LT b,

Table5 0.5m?sis 51l R —E
Measurement result list (0.5m%s)
68l/s G A |FLAT (%) [FLAT (3%)
(BUBOSM'Ss) | T | AT | RHET | MRT
FHNAZE (m) [No. [ L 0 |%HL &H0|%L HY|%L D
St/ -1| D |72.9 68.5(72,7 70.0|80.4 72.6|81.8 74.1

5| @ |68.8 66.0[72.2 70.0|75.8 67.4|78.2 72.3
MFLAT () & ;MRH&ET L ~OVEHC X A FLAT,
FLAT () I3RS BEERHC X AFLAT R 7R3
FiE681/s(BHh0.5m>/s)
100 =7
~ 90 lﬁ E % étz
m e}
T 80 HE HY
i ég } ol " -
’( big /’" Nl o]
3 50 I b
H 40 #
fim 30
20
1 10 109 1000 10000 100000
B K% (Hz)

Fig.22  0.5m™/syoD il i $e il DA IS & 5 R WA
Frequency response by presence of hush device (0.5m%s)

b 1.5m°/skk
HEEBEOHEZ L LT OECE LT 5 &, Table 6
RS & 912, EZETH N CIEFLATIZ7~8dBAR R T
TN bbb HET T Imi S R B
%4725 DAFig23Th b, LY, HEEE
PR & i U C R P E40HZ L T Lf—ﬁk%f
LARUAMRT LT b,

Table 6 1.5msis 5 A5 H—E
Measurement result list (1.5m%/s)
2041/s G A |FLAT (fi) |FLAT (3F)
(BUBLSMTS) | T | BT | AT | MRT
AHIAZE (m) [No. | L 0| %L 0 |aL &Y |(%L D
ki -1| @ |67.6 66.1({76.9 70.5|72.4 67.1|79.7 73.0

5| @ |66.1 66.2|75.1 71.1|70.5 66.1|77.8 72.8

MFLAT () &IHERIEFE L ~NOVENC X HFLAT,
FLAT (%) &I3REEEEEHI L BFLATZ RS

WEEAN - ERBE - G W s TolEERE 175

FRE2041/s(BH1.5m’/s)
90 /ﬁ E E@L
80 —— HEEEHY
70 1 a il

HI. Py T

60 4

“ul Nl‘l.
50 7&! i

40 7

100

Fll

EFELARJL(dB)

20
1 10 100 1000

[EiK %k (Hz)
Fig.23 1.5mYsi e B A M X 2 FE Es
Frequency response by presence of hush device (1.5m%s)

10000 100000

c 2.5m°/skf
HEEEOFHEIC L LS ORVE I 5 &, Table7
WRT & 912, #EFZE TN CIIFLATIZ4~5dBAE AL T
T5T Dbk EAET T iMoo B M B

Wi #7572 b DNFig2dThH b, TNL Y, HHEEE
FRIEHT & Hele L C R W E30HZLL L TIR I — BRI

LAV LT 5,

Table 7 2.5mski D5 H—E
Measurement result list (2.5m*/s)
3401/s G A |FLAT(fi%) |FLAT (3%)
(Bth25m'ss) | T | MW | ML | AR
FHEIAZE (m) [No. %=L &0 |%=L &0 |%HL Y| %L &Y
it -1| @ |66.2 66.5|75.6 69.6|69.7 67.5|77.8 72.7

5| @ |66.5 64.6|72.7 74.3|68.6 68.9|753 755

MFLAT () &AM E L ~NOVEHT & BFLAT,

FLAT () I3 EEFHI X AFLATZ /RS

FnE3401/s (IR #h2 5m /S)

% —— AEEEAL
m e STt L
g HEEE 5
:_\\ ;g H Lol ot
< 50 e asllig
H 40 [P S
Ho 30

20

1 10 100 1000 10000 100000
B (Hz)

Fig.24 2.5m¥si D& 2B O M X 2 8 S0
Frequency response by presence of hush device (2.5m%s)



176

2 BROEEDH
DLl o BEE ik o EBHE R S, MO FERIZB W
TiEEZEZHN:, HEEBEORES%#100me L, »
OFyvarEPFCTRmEEE LY A T, BE
DEIENHT L THEBTH S EVWR D, EELOTHRED
SIEEIZREE L 2% TIRATER S, BRKZ TR Ol
TAKIROIRENC & > THEEFHIEET L2121, FI
JE W FA0HZ I 3 TR T 2 INA M E 2 I S € 5, ¥
ETOTHRECHEENGE L Z2WETHIER SR, £

OF M 1 90mm*90mma 444
OF & : 10m
@M E I : 2cm

@Dl1==v ~ :2m

== FHM : 2cm

© Nt s R[S E

FA LA R B 452077 (2008)

WCHEKIZ & - TBREDIAET 2121, JRIRE#30~
A0HZLL ECIRIZ—FEICHE L NV AT SE 5,
VI HEREDEE
1 3% x
TIROFEREE (V) B L OBESEHEOFELE (V)
NS, EBREMOHMPETIIREEEZ SN, HEEE
DEE®100mE L, »OoTFryaryeaPyCTiims

?ﬁmﬁﬁau—ff@ﬁ;j

[zm@;:yb5gf%m ;j

d=w kx1 #92m

RV b TR &R

< s BEE ©
R @ NN

Fig.25

Table8 {HEZEDIF & Z DFE

HF R EDFETT

Specifications of hush device

Material and its characteristic of hush device

M H BooH | WAkOZEHE %
e | g AN R | Bh HRO 70—
e wo .
A D =T ) e o) e
i e - 1L
L Em o £ 1 T 0 BT




TRBEEE - WP & -

FE L7z A TERE LT, BMIIERET LRI
HEETCARFIQ25IMEH 7o, OO E B RS T A
KBl & ZORHEICOWTIE, Table 8ICEH L 72,

2 RMOMAEEHEFEE
Table 8O ¥ th T, HRIZTFAVEAH DI 5 A RHE
MM TH Do KFICDOWTIE, BEERESMEEZF0O

R, ARSI O AAE & BB 0% 2 77, 1

SO ANEDSZ L2 B (2003) 12 & - T Table 9,
Table 10, Table 110 X 9 IZ#F XN T\ 5, KRFZEIC
BIFBHEEEIZOWTIE, Table 9TIIKH - KEIZ
MM L, REAKBECOMMATEET L LU EF

BN - IERBEE - B B EE T o

177

E

LwZ &, TiFAEHIITable 10X Y 1~54E127%2: 5 &
EZOND, REBBOMEHIMEEENTHL L0 5, it
FERIGEL TR CH HENICHRS L EET 5 2
EDEIEND, BB, MEEZRIRT LB, REES
fha —BER) AV BN B Do RE TN D W TIIHER
T4 (W), ZOWMHILIE, KEEeHEETEOMA
DREROUME L) IR IZHEDIATHI 2D TE S,
F 72, RO T AREZ OB OE 2 FIZOWTH,
[ U < BRI (2003) 12 & o TFig.26, Table 120 & 9
WFEDOENTVE, INHDEZFL, REBEZFEM
T5ETBEIILLEEZOND,

Table 9 FREIRBESM & ARM A~ - FIH T (BRI, 2003)
Influence on wood by Installation condition and use of wood in installation conditions (Gifu Prefecture, 2003)
i Gt HE MBI DR~ O TR T
) W | A RE S, BRICREE & 7 ) ARH R LIS v ot
b) sk TEANKPNIRE S N6, HEWRETH ), BRIREE 225 2 L2 ARMITEH LIZ v, SR
- ETH PR T
c) HiBE VERRIE 2 4R ) RSB TH D, RIS ORI S EL TH 5720 X 2 HLDHETA N, - BRI T
- i, BHOH
d) KB | WA T EITH D, T £ DS 0 DRAEATER LS 0. T
o) Hil R, R, %, BEORREMOZEL ZTRTWEITEE - CUFNESETLLT <, 2| - BT
NOHEMHIZ L 2H b2 ETSELERED 25, - Xt
Table 10 B OF AL & BhELEL D 2 5 (BRI, 2003)
Endurance year according and idea of antiseptic processing to use place (Gifu Prefecture, 2003)
BT LR B Lz o HEHK PEBMEL D% 2 )7 (R - Baddiim)
S, KHIZH DG AIER LIZ WO BB LRI T b v, 7272 L, Al
A ) IS ,
ftvier | R Hol - KB B £ BT %
AL 1~5FEAEEE - WA DRI X B TR ORISTEA T HE 26, HHIMICILE 2 R L 925,
- F v Tk, NEM R geemllT) & L CHW AL A IIMHERSEIRE LI W
" - . _— 72 OB EALEIEAT D % s
ARLE | RELE ) S-TRER CHb LB B e, I H O MG R S X IOV T, B
W AR T 50 SOWEITMETEALBIZ LS 2 EHEFE LS, fiTH - #%
IEEALE | 104E D) 1 B OWTHEBERE T 2 LE R H 5.
Em LSRR BRI L BN OB TABEA SN A0, KEHICHET 2%, KFL
T S 72w,
NN " i e - L g |
ARSI A E R L LIS X B35 A L o LY - BRFEEICO W
MFEREAJLEE | 1047 D1 BT 2B B A

Table 11 H A%EE & ONRIVERERS O EFAMC RIS L 72 WL OB FG 88 & i AR %L (IR, 2003)

Decay passage and the life of paling from Japan and the South Seas set up in the outdoors (lliz 5 I5. 2003)
X o Tt il

WK (%EDLE) hY, ATYIF

K (7.0~8.54) E/% HU5, 7TAFH, N 2, rrYE

i (5.0~6.54F) XX, ATV, TARY, rvuavxy, IRXFI, TINY, VIHY,

/N (3.0~4.54)

T, THHY, T,

a5 7

&N (2B54EDT)

MRy, T Th N,

vy, JAJF

¥ koK & 3x3%x60cm



178

BN AT TR R 492075

(2008)

Fig.26 AR AN OMEFRE

BoZ 2T (F) (ERE, 2003)
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Hush Device at Ground Sill

GOTO Masahiro, NAMIHIRA Atsushi, TSUNESUMI Naoto,
SHOUZAWA Katsuyuki and SEKIYA Akira

Summary

Large-scale irrigation and drainage system was established and agricultural water has been supplied stably to the
paddy or upland field, by the project of agricultural infrastructure improvement and rural development. As a result, the
productivity of agriculture has improved greatly. On the other hand, urbanization or mixing of suburbs and agricultural
areas has progressed in the rural area, the stream sound in the waterway, especially the fall water sound at the ground
sill, has been recognized as a noise for people who had come to reside newly around the agricultural channel.

Such a fall water noise becomes a problem also in the district where A mail canal goes side by side with B line road.
In this research, a simple hush device to decrease the noise at the ground sill in the agricultural channel is developed,
by the field investigation and the hydraulic model experiment, for this district. This device is the one that the thinning
wood that tied like the raft is set up by the ground sill, the length is assumed to be 10.0m, and the downstream edge is
fixed by the tension. It is confirmed that hydraulic jump at ground sill's downstream can be prevented generating and
the sound pressure level of the audible sound range and the low frequency sound range decreases by setting up this de-
vice.

However, the hydraulic model experiment is executed on the scale of 1/2, and it is uncertain whether it is possible to
decrease the sound pressure level in the locale. Therefore, as future tasks, it is necessary to conduct the experiment on
the full scale and to confirm the effect in the locale. In addition, it is necessary to expand the range of the experimental
condition so that this device may be applicable even if the hydraulic condition and the geographical features condition
are different from the conditions of the targeted district.

Keywords : ground sill, urbanization, mixing of suburbs and agricultural areas, noise, thinning wood, hush device
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