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I ¥ 2 b =&

ABRCFEL Nz & OROERAN TR, RO THAEKE &SRR @Rsh, fiho/KEENEYE
L FURBEOTI L & ORI E S ANABRR b 2L IN T, VbW S PERESEEIRD. FKKe X - THEK
TR BERBE G TR SRR S & 5 AREE, T/b b static equilibrium bed slope 1%, EEEOHEIlics
W CHBAPKTE X 0 AL R WA BB EEL S 5% Fl&dr Bk BRRH ToREe x5t &
BEEENCAREELRD. Lkdtos Thivbhid dynamic equilibrium bed slope DR HB5HE R b » TH
EFE L LARTER bigt.

Lo Liesih, A&, BRNRESROEMEED LOSAEGRE S 3 e HlakomErr sz, ERAOY
BETERMK - FIK D2 ORTES 4 OBH, & REFANGRESCHRERR: EXTHREBHPRACE/LE 5L,
WATFRESEIG » T 5. SHIREKDA R D TSGR & % BEKT Ec b KERESELBIETHOT,
& AR X B REE OHEER % OISEM I O e D AR DR AR ORENBEL IR 2T B

3 Tk s 35 &, ANIRBROEP ¥4 LR OMBEREIC L 0, & A F AT R 2S8R &
naide, —REFAKMMETT 50T, EFEAEROMKBEEL X 2HKETOHRENLEECHEL 2D, C
DERREOSKEIBRFHINTE 2D, C OEFEKSFERCET U eoRRERHIoBNEHIE t5d DL
#z b, % OWBENT X 5 HKET BT 3 53 RN 2 EAROELE T3¢ 3D,

C o#ER, BIERREY BT 58 KR 5 FENIRD 0RO BERE, S0 oREAMFOE
SIS AR ORI A RESRELOREE 2TV, HE, AHLMK L 5B NTHERC & DI
Y AEEROFKETREZHEEL, TONELDOWTERELLLDTHD.

I SBIKRBEICHPY LOHE

W A B B FET o LIS (EE400~800m) R, #EH 2~ CRETH W CGHE B ESEE
35.3km, WIREH170km2oBERATIO—2TH D, FHERRDHRYy CEKBRBINEMLc0.9~1.4m8/sec) 23,
KRR D 5 5 B REEHNAE WO CHKOEE (B7KE0.09~0.30m3/sec) dig: AL ERL, LT
WIWe W THICETKS 5 ARFNEROEmN A CREBRAREELIRTND

FESRAR HA T nrs B A 38\ TRl BL /K BL980mS /sec D iE/K BB T L 427k < ,Hjﬂ<)<%§ki¥#ﬁﬁ1,545ha,%2£§5,220F5%:33
ISRATH oz, TORDYUKT (1.94X108m3) & iAEHH1,600ha D h 43 FIK (3X108m3/sec) REFRED
7S BRIGEL DERS A (BI0moEREIRN2 Y27 ) - 4, HEEH32.06m2, #irKiE3,900,000ms)
KHFL, WMABFCBRT, BRIBO~3EORBEIC, LHhENK3,0005HOEKE L OCRKDEY HiFic s
INTEY, FOMILEM (F—R A, HRBHE21.1Km2, Hihi5KIE1,32,000m3) % 4 &1 5 duNEEOf:
KHBEEHS2, BI2IEEDH L T, ZhERBEARPABVAKERE - T3S

FERER O R, BHREEERoHE (BRDE) Ok 5, I CRBRISERT » = TR om)I%kE (&
QI FEHHTRFE AAEL 0O 07 3Km3 8 AL AR % By e e »FH0.5~0.7mOEFT AL L) &, B
FBEI SR U e LREW 7 ABER X 5 C, & FTRAKRMET UL, dbfibdinb (775.4ha) o 104/ F#
D(BUKEERY) DIE2S, FKE L 020~50cm EF L CHUKERfEZRL THwo. ZOMBFIRRE L 5 TZOET
B MEEI R, Fig. 100 & & { BM28~38F I i1z » iz 10ERIC i 05 5 IKmEGHH ¢#0.5~1.8mDET 2R L T
w3,

*: s, &L, HMWBE—RE LB OSRBIIKBETIHE @
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Lizdis T, HRERBIEFCEELEL CTRKeEDTW5 2, TOBBREREO D, 5 4080 I HKR
S A~IIERACHEEIRSBEL LD, BROFNEZBELTWAERTES. 2EDX > RARETRIEKED B
BIEFE LVWERTH B, BERAKKSERERS COHETRARORERMET, L FRyrani@likand
&, EW2 b oW E L 3R L O T HIKRIC I 7 2 )IFE OETRLRTH D T OAKIET OHERKE RS
HRFrLBEHINRTWS,

WhFan, REOREZEMD, e LTITEMAK (ER%E U 10ton/day) > HHMKK $ad 5 DL
DHRIKmpHE (RHTRPE) CEBeALE L T HREZ.noERE IRy 7 )~ 24 TH D, WRER
122.7Km2, W/KEHT.210Km?2, §@ieKiEs,500,000ms, EFHEHHSE2500,000ms & I T\ 525, HEH ORHER
BROEBRNTOPBEL THB L, OFDL S KHrs=0.5~0.6% (FFKOHFMY=170~2006 ) LHEETES.

15 =0.14 (%)—042_—_014 (8’500’00%22’700’00[])—042=U5% woe{1)

rs=0.214 (%) " =0.214 (3300000 on) T =0.6% 2]

T Tierg @ MR (%), C/F=0.0693: (C: EFi/KAERE®S, F: HiEEHEme), C/F=0.1285: (I : £H4E
FARmST, HER L DML cBRB~36E bk s 9 H EHOFERR OFHHES.6X100m32RA) €¢H5. Th
b OE#FEROT/NEE A3 B KB ORRAEC S LU TH 5% &, C/FHRAKorder 231 IRIgEE
Wk, rgiikfkorder 231 RIGEHE <, BHENK BT 3/ 2 RIS L LSEKE TR, ERERER -7 AR
BE 25555,

W HINKRICHIT DT ORI CBIT 5 BT

(1) FB&EMIT ik

W A% 4 Y FEK 9 Kmicdfe o 235RIFR0W T, F & UCHJIFOBAE 0T IAR 2RI L 7= (Figs.
1~ 1~4), KBS Cili 2 R SRERESE cNICoFRR 21Ty, MEOR, HERNERK X v 102MREL
i TR R L .

HERFRNFOKRS I mm scale THRETIHNDEK, 2%ELT5HEELITRLLEY B FETVWHYS
¢socle X\ T size parameter 2 3B 7. 373> B phi median diameter Md¢$, phi mean diameter M¢, phi
standard deviation o¢, phi quartile deviation Qd¢, phi percentile deviation Pd¢$, phi skewness measure a¢,
phi kurtosis measure 8¢ 7 & (Dsize parameter (3 7 FNEQs. 4~ 100 53K D 7.

d($) = ~loga d (B wwrovsross s e i ()
Mg == bisgrsoer - veveos o
Mp =4 (Poat1e) - oo ot B
Gh=F (Poa—B16): wrrmerrorerer oot e b

3

Qdp =% (15— das)
Pdp =% (¢d90—d10)
ap = (M —Mdp) [op o v i o §

b DD bW ERER L TR ERE) indexik, NFOKRE I BRET S hihiFEMde (mmBifltdso) L
B EMe (mBfTdn), ¥ 2508, ShkEFELTIEERZS, 45REQIS, I0FRFEPIS hETHB. Fh
¢scale T DEHEFE s (FIKEE) 1D\ TIZROMINGERO M3 & L Cvery well sorted (0<<op<<1), well sorted

(1<o$<<2), normally sorted (2<o¢p<C3), pootly sorted (3<Co¢p<C4), very poorly sorted (4<<od) @ =& {4y
FLTROARFCOLABRERFCCOEEZ AW, FieFEe L TR & FL sorting koW TREL, KRR
RO LW LR ARENE L, WERKOBWC LA REIMBENbDE R L.

IR R, & QRIBBOMRITIC & o Tk, FIIN G S 2 NESHEkoEle, +5b

BERoMHE & ADOBERCOWTER L,
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)
)
)
)
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2) HEBITREBLUEER
1. U T o B 2t

SEB O ki Mde (dso ), i
KEM¢ (dm), BANEMmO(dmax),
1053 RZEPdD, 453F£EQde, HiFE

(KB o, O THEFE ad, BIO
BRI & O fsize parameter
A2 DM & OBHREARL D
#3Figs. 2, 3, 4 TH 5.

Thbled s iRaiRd+Mdy, M
¢, Mme7n Xk, HBHERRALRE O
BERTRENRCTERDOTEDIED
DUV TNB 3, KT L1 & DEEHERS
B, ERflcw il s, Tnd®
RNHOEIVNS { ,mmBif Ddso,dmm,
dmax TR AERKE L M ERL
TWw5 . WER O S O & Fig
& (dwm), thfZ dso), BX
OB AR (dmax) DOERfZ % semi-log
graph IR L 7= Fig. 2 25 2Bl A5k
WBHE, ThZnEg. 11, 12, 130

RN REN 3,
di  =1.7€0.181X/ ......qq))
dso =1,3€0.214X/ ... ()
dmax =22.9€0.124x/ ... (3

Zzdm, dso, dmax BWWFhD
mm B, x @i Oss oEkk
(Km), e BEANBOETH S,

op VL, FO50EMEY 34500
THBE, THAWAEE Cllod =
1~2 Cwell sorted, rhyilefdit cix
op=1.3~2.46Twell sorted # & nor-
mally sorted~, X5 EFiMHIYeANE
Tl op==2~3 T normally sorted
Rk 7L TR, @EEL o
DEEEH D EEMEHL T, TR
R RO L WEHARA SRS,

ad i WEEHGYL L 0 THRAT®
negative skewness -0.28 7225 po-
sitive skewness 0.250#iFIc & 0,
K {knegative skewnessfilic & b,
# O{Alig & symmetrical distribution
OEMAERL TS, EHEOKYLE
4 Trnegative skewness -0.54 2 &
positive skewness 0.67 O #ifHic k&
KEHL T—EDOMAIES S i\,
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2. HEMoSREL
RAR G OB % £do7 size parameter K3 EHHER (Mo, dm) &R Magp, dso) /REHDH D%,
ARxIN and CoLTON® It X B &, Mopi Map OO B0 i<, LrbHMEREMNNIL, & bic graph

FTeESOREAMOS XS ERBS THEH T LAREREHL T, coTtiMe 2V TRELE. Thbb,
R odhMER % T T ERE & LT FkE Me e, of, ap, B¢ Jd o size parameter Rl & o
T, ZOBBERLcDNRFigs. 5, 6, 7TH 5.

WEMO & opDBFHER S B &, MIERKE { (mmBA TRt hE ) RBILAR 5 Todpflidt linear K/ E
¢, normally sorted 5 well sorted N & ¥k « SMEAEBREIC X K A3 EAXRLTEYD, TO op - MOBEFRE
SR TRT L Eq. 4o o SERERNTRENS.

p=0,919—0.609 Mep --rvwtmsnmimmmammsminson s ()
(1=-0.806)

LSRR, —BOBEREREORARR &
BEAE—FHL THYD, FiAEsti2ElT 58
Bresn T, B, 8o, vvbo, Miaog
FERE M S MR LD T, ThERES 4 S
EEHRSRMAOD BT &, T OIS \\\\ %,
Has— i macEihicftE L Tz 3 fTbhik 3 RCEIR
CERBRLESDEEZLNS. & RAHEOR NN
T OB, ThE THEEDS BT - HEN 2 o —o! ~g
FIERCEE CRGIEED 0O R R P
FIRZF RS EDCD 0B 4 & RSk M 1 :,,?\
ERL, b B HRARBCET 5o 0E 1 ~
x5 0

WERFOEREREEE LTEFTs Y, &
Bk E SRR E IR T WD, Ok
3 T REBIC I W Tk, FRERTH e (%
RRIBTINE Vo) HEBEABREERT L0 & % i ()
2BRB. $ ik LRAFRS (¥ RMTHHH - ‘2
) ke kBB Crk, HiuLsTROm % MENARD
DR F kRN ORABEREE U, (Fk 0.6 \\ °
WRBRH T ve) B RTEEIRD ML L \
DB OGS NBETED, g S

D ¥ Fig, 6 »5M¢ Lap DBFHERL B L, 2 oo
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T ap DR AR ~KE < 7 % WUlE .
RELRTEARA SRS, Thbb, HRO O °s
T & < B TR Y OB Ak nega- ) o b A1 °
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OHHEDR KRS { kb0, FHEcr, &
BdmpIKE < 7o BIREHAMCOTS, O0FH 0 S =57 0 7
BEOHBERAS S RIbDE 0L, ap=0&%k FERE Mo

B BRI Me==—0.6~—1.0 (dm=1.5~2,0mm) Fig. 6 THREBRLOTFZ2EOHERZ
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dm () M3, BIRRR T RS HEIN ] <, B
- y p 0.5 _ 0.2 TROLVHBE L W25,
M¢ & BPOBFZETIR, Fig. 7D 5 & { , RIAM
10— o BARE < (dmdVNE L) 1% I Ureds, T 5ghEE
B¢ pilinear K K& B AR T4 0BG
08 = oo [ EERE CRUEHEL15THS.
6 _ ol BP=0.706+0.137Me - veveve wervreoviie ()
P 0. 6, o / 5 N é\@ (r=0.370)
oy ° P Cima o VY ARSI SR
0% S LEICBIY BEH
0.2 T G . e e e
/// o AT BERANICE, WhoKmRnEk:, fnksks
X ¥ OB & ORI R AR L T,
. . FEAUSRHRIN D, HRMW, ABHIRESE
B s AT S A i, #Hd LWEERRE D 5 e IFREE &

DFERE M2 T L,

WNKRE, T TrKANG 2,800 4 D5 A58
FARKIEBREE IR THY, TELERSA8E
BRERY - T, WBESr I SHETWoBRIEE 2rpKe X 2ENHKOE{Ed b L, T oM FiE)IgEe X
DK ORLERNE RRBRFN AL LY, FHBOMBPRRCENLE72b L, ARETHRIE - T3,
CTOTEREKEND BB LIFHRARBARE W25, KASHRE 25 FTRARKE? S %25 & R icHERS
5. ThbbFDISAREEINRSE, SATHR Kbk 3K TR, ILEHBINERINS LDETT
BORMBRTED, FTHAK S BEHUAFTON ARG EHFDR LKA L 5 UKcBEErBLET o sk
%,

WE, FRLSAEECLYD, TOTHOMENRZELSIET L 2R OoFMIRELEL B L, Wi 51 O
B b bOLHEEINR, TOBSATROFMEKETCET %5 EELRERIL S 25 O RETRY 7 b BEEE 23K
FBTH L EVL D, 2k xr¥Hoover damD FHIIE TR, &7 AZERTO ik Fdso (mm) 23 3” AR ICIZ
LEF O RS B} Bdgo~dgo (mm) ONERRD, HMTEL WS HWIMEINTHOD, k>l
BN DI S A LSS S TR W I Lic S o TIBIRIBRS L T & L EINRD.

C oW ERFEELOFRRR, SARE XD bfies LU AERI R v id, KD &4 KK X 0k
BOLTH»S FHACHBLTLEY, £LLERBEOLRRICLLRYD, T0X S RBERMER FHMeE
boTn T EBHELLNS.

PED XS n#B L Hht, FhysBEiohEassm (FERE, SRR 5 7 sfsholENHLie
L, BRHEEG O Hv CEONK S AL EROETROMERT - k.

(1) 1RO OEEREIRE 4

B TEOREOMERE S AL R INTEY, bHAETHTER—FR 5 5A T 5 PR, FHEL Ofgk
BH 0, WENETDESK OV TREE, WM X 20THs 5. BH, Wi X 58N EaREpEsER
I, REEMOEEHRER 2K BR L BAREIOLELHAT TR T LRI DHEUINTHY, oML
T HBEAE OV THNEHAREORAIN T3, WE DB X 5IHER & EHEAROHERERT &,

1. FWEREOHAR

PR NI 3 U L ORI O RS OZEH» LR 2 RKD B HETHY, Vi n KfenE Lefa, o
DU e Axy REIC 3T BITERE D% AZy B EQ 16D ZERAN, Tl g S8BT 2AKRE Z2 1 Eq. 170 &
CHRINTND

A A

co /! m\ By /m\dp,/ m

EEBE Mo g

Fig, 7 ¥ NELEHREOBEHK
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((52), (o) (B ) () (32 (253,

(B () (o(3),, (2)+ 60 ()., (52) ().

7n=0

(7=0,1,2,3,n,8Z,=0)

Coie Lo : et B AKE SR, HE0 BB YR, b, dm : WURTE OFHE, bt KB
X RNHIC & o B Z RS, w7 L @ NOERIEMIIKE p=1%, v=9%4, 1=%, ¢=3%4, A=34T5
5. hem®=Q2/gB%2m TH2Z BN, Q:WEHTHB. ¥ & a fERRFIHI BT 5 BEAR® 225 Eq. 18 TRIN
B A fEE Und/y O X 5 CHEL 3 M T, —RCEE D Use?/{(o/p) — 1} 8dm & Usedm/v & OEFHLE
bLEBRREFERL THREST S,

ae=U,062/{(o/p)— 1} @dm -t errmmmmmemmm et eo([§)

T dm: FENE, o DEBEE, o KOBE, g BHIoN#HETHS. :

¥ EQ 16BN T, Gm, dmo ZBRWRIEE M T 4%y 3803 % AR L, dac, 4dm, 4B dxy~\I2Tie
f5E ODWFEIC 3513 B2, dm, BOFNFROETH S,

2. FHIYEOHER

5%q@?@ﬁmnEq%fk»bh#dnaﬁ%ttaﬁdmmﬁkﬁmbf,Eqwzakbbh

3, ga@éamamymfjmlmmﬁ '

BrE R & BIBFTE, EEEAT OHERGE—RETH Y, ARE»CEFRBR R EFE L 5. SRICGT VL
NTUE 1o REQ.200:BHEAL 5 3

f= (B ) (a0 5.75egna () 1™

T T hey3=Q2/gB2, TH 5.

(2) MR DRD OHEMEOIIE

IRBTIC &7z 5 T3, BIREq 165 ARE UCHBE R D b, BAOEENEEL T 50T, TMikE Lol
BEEPLDOFDL S CREL 2.

1. W IiE o ge e

EEROWEHR LR W, KEBSIOFANNES»bY, RRRIEFCL > To i, 35K UKE LB
ko THRIE, RS0 3 3birTth B, COHETRBED D, —IEWHE Y E SRR 02T 2IXT
WEeHric. $Tivbb, BRI YD, FhyaORHERKEQuax=1,250m3/seck il F & L @ B Wik & KN
EERBEILTEARNC L DANEYREL 2. & OBIT#HARE L Tk GANGUILLI-KUTTER DAR LR Wiz,

2. HMEERICEESCRT SKEIE L

JFth & & S8 FHERLK R Q= 1.250m3 /sec %15 H fMERIC & AR7KIE L DI U e, THEAIOWRBED
ﬁﬁﬁﬁﬁﬁmmﬂwxgtﬁm?éﬁ,%@w@éﬁﬁﬁ<YAﬁﬁwon%U%mﬁEﬁﬁav&bumm,
I dm’/dm=1 LR BHEEHEEL T, L OHSME T, WIE—8E CHRESE,» T, SFREC X5 X 5 Rl
BEAEESE Uiz,

WE S AREROVIER R AYHEET 5 ERA®W Eq.212 v Tdn /dn=1 L 5MEE2HEHT3. cordn’:

dpn Uty
=’ ~0.90+6.9x10” (Bt 21

& AT TR 390 B TR, dm t ¥ ASGERI DTSR, ¢ 2 AERICHAT R S h A (<
21561,250m o 1S BIAHA £ 5). iﬁT\}ir’]VCaof*EE&? U, : BHEECHS. Ram={(c/0)— 1)
Yo 4% 71 DB A I B R R S AR Use2=0.05 {(o/p)— 1} gdm 5 b K 35 B & Up=
0.286m,/sscz’13%_1‘92’b7‘5” C DBEs/p=2.55TH 5.
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CThEHEXEQ.2IIRA L Tdm /dm=1 L R BB Y - TR &, x=5,329.6m=5.330Km% 5 5. Lk
> THREOHKRERXBZ L TN 18 (FAHAL 0x=5,980m) »—INEEHEIEL k.
U 7285 o THIFENo. 15ORE IC B 5 Bl SERFER X, Bo=71.6m, h,=5.41m, Z,=2.458m, dp,=dm,’
=3.0mm& &2 H5Rh5.
B R B 5 KESE Iieow ik, Wi
v O T No. 150 EFHisEic 2wt Eq.20 2R L T

’ @,/P il RDCHEHED TRE L RBD T, BAED
v °?fo TR No.15 i (EHeE) REAT TCBHTEES
. i . BRBICH Bb DL B L, HiESAEOET
, y | B PR A 10=0.0021 BT BLGIE L, & B 78 U T EF
7’ Zf A : / . L.
[ 3. FAaFBrBY D REEMd W) OHfE
é L i : @& LA ER O ERRE Fig. 2 Kﬂﬂ.ﬂ’tﬂlﬂi):g @EE%X/ & YA%
(:: 5 - - s A e 50 wx[ il ERioNE (FERNEEERNE) oFf%,
] ° | @7 dmsiosn )l}zf):(‘f oSS OREM X & OBfK % T semi-
7 Is . ek dmax=69 %e™ I log graph KR L 7= D3 Fig.8 TH b, Th
et : @xﬁfThiﬁﬂn AR O PR dn (mm) LHEKK
oo/ . / .d[n =8 5€ (0 90+|g 498X10°X ) dmax (mm) » FHESEx (Km) B+ 55
3 - . / | l u B piEgs.22, 230 k5 eRE 5.
ity i F o*fwfiods:;o:n‘e:?o:; - (zr;om) ERCE ] dpm =8.5e ~0 181x ...
Fig. 8 Fiths st onEE hotks e

Lkedio T, &A8EHOMTHREKS D
BTk, Eq. 2k X BB CHBELE.
DOFR S AEEROTHR R dn’ X, Eq.21EHRO Q =1,250m3/sec % 15H BEBKI L 72334 @ Uyk=0.286m
/sec, t=1,294,000 B%RAL T

%&—o 90+8.498 % 10° x—1.21

BrbN, Lied, TEQL2Z2%EAWTEL 24 Rxbhbd. FABEERONNTHRKS OFIFLEq .24 X 5 dw’
dp’ =8.5e—0 181x (0 90+8.498

28 XA0P =12 v ()
2% N 3 5ifh
. , mTﬂBrwa}n 4 5% WTHEL .
2 PIEOHHEC L o TRDHND dm,  dm’ D
0 &/ Errn3nd dp, dn'>3mm &755%0T,
18 ) \ =1 dac \ .
. 7 Tlsmumy Gaibemnt ()= osy, (L)
:: . . 0 &inB a8, &—@Eg{zf:ﬁﬁﬂﬂﬁ\rﬁﬁnm HE#RA®)
z ] ,// d 7 ) N ?
12 K [0 +}M?Ea’:nzssfﬂ ADRHEL KD,
10 i 0N D N (3) WIREB ORI X OO#EE
s Z7] S BRI S 9 Km ORI i 27 4 038
= B8 R B AR B FHETRE FROH
s S ol el 100 ¥, ¥ AGIERID dm, dmax L HFEEREX 2 O
at 8 i B
ST T QW B, 7 SRR TR b I T R T
e 4\;\‘ i - Voo J/ \ / :z 5T FONEEMEHEEL TR k.
" 5 D 1. AR M T RS
AR LoEE X Ga) - Pl EE e KB R, Q=1,250m3/sec,

Fig, 9 # i % ® hy=5.41m, B,=71.6m, Z=2.458m, (o/p)
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=2.55, dmo=dn,’ =0.003m, I,=0.00121,(ac/aco)=1, dac/aco=0TH%. % v=9%,

e=3 TH 0, ZhdOHEYEe. 16, 177eRAL T Eqs.25, 26755 HR B b5,

-3
4Zn=1.21%10 (

B,

B,

m

do

do

B )% (L)% xyr +0.7729(-2

m

()23, (2] ool

B, >m

B,

peeh

-y

e,

i) (5. ()

87

1=94, x=5%4, p=194,

o ( de F R
2(). (4] e
Table 1 # & % 3% 3 © % 10 F % B K 5
- FIER L1 0 I
it} J=t i) e BRFERE |0 (R (1) (2) (8 [U+(@2)~@) # K &
X B dm dZy Zy
No 15 | oo | saee| e | so | 020 0207| 0ol 0w |
No‘. 16 5,780 2‘8515 76‘9 3'0 0.250 | ~0.319 ) 0.011 ) -0.080 z"551
N°" wri0 | oo : e s S| ozs| oss |00z 1ws | U
o o+t ’ ’ ' 0.032 | -0.210 | 0.005 | -0.183 ‘
No. 17410 5570 | 3.248 92.2 39| oo | oo | ooan| oz | 35
No. 18+117 | 5,263 | 3.248 78.3 33 1 ol o oo | o | 317
No. 19 5,180 | 3.36 84.1 55 | oo | 0s1e | 0052 | 0t | 5P
No. 19+167 | 5,013 | 3.1995| 8.2 35 | ool o oo o | 270
. ‘, 3. ‘ ' : 2.785
No. 2? i'::g 28 ;? Z 2 i 0.319 | 0.097 | 0.007| 0409 | 77
Ne- ’ 2% ' | 0,141 | -0.600 | 0.034| -0.493 |
No. 21+90 4,690 | 4.468 66.9 37 | vl 0o von| ogsr | 270
. : . . . : ' ' ) 452
N o | s | sows| eve | so | 03] 0| 00| row | o
o ’ ‘ : y 0.628 | 0.022| 0.025| 0.627 :
No. 25+109 | 3,871 | 6.4905| 80.7 425 | ol el oo | oq7e | 5106
o ’ ‘ : : 0.578 | 1.02 | -0.0%8 | 1.642 '
No. 28427 3,353 | 7.4585| 102.5 47 ) Som | oo | oo | oesa | 7204
No. 29+147 | 3.0%8 | 7.7105| 8.8 49 | 3 oet | s | oo | oses | 8096
No sits | 24t oo | a5 | 07| 06| oo 081 | )
N:' 33 2.380 | 9.207 72.8 56 | 0229|0068 0.005) 0.287
No. 34 2180 | 95045 | 696 5g | 0990 |-0.1501 0,025 ) 0.395 |0
No‘, 35 1’980 9.'546 88“1 600 0.627) 0.879 | -0.036 | 1.542 11‘648
o . ' : : : 1.395 | 0.128 | 0.023| 1.510 :
No. 34+173 | 1.607 | 10.6145 | 90.2 64 | ol om0 | o | 13158
No. 38 1,380 | 10.7035 |  88.1 87 | 0ol -0 eon | ool o1z | 14073
No. 38+144 | 1,23 | 10.7765 | 71.6 7 | 0o | 0o | oo a7 | 138
No. 39413 1,167 | 10.7175 |  58.9 70 | em | 1am | 00w s | 14001
No. 41+89 91 84.8 7.6 ' o " : 17.300
*EEREXIE A A b B DI
(2 \i (B \Y (dm |1
W Lo (2e) (o) (32) 0 dr
3 ac \-P B \~7/ dm -2 Aco dac B, 4B in}i _z!_dg
12 h°<‘5;)m (Bo N (dm,,)m X["’(TC)m(aw)*"(T)m( Bo)“( dm> (dmo)]
hcm.s e 2(p B 27 dm 27\ aco Aac —_ Bo AB .@_‘ﬂ Adm
(®) hy2 <aco >m ( Bo )m (dmo)m [‘p(ba;—)m ( Aco )+(')’ D (—B—)m B, )+x(dm )m (?;)J
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T THAEER O, dn (Fig, 8 # 21X Eq.22) o<

28
Zo=2. 458+ X dZnoecoon
7=

HfEvx Table 1 KRLTH 5,

2.

BRI Fig. 9 ofhi(3)

FAEER O
& ABEHR OFRER, Eqgs.25, 263\ T, Fig. 8 % 2BEQ.240dm’ ¥ etddmy #AWTHE L2225 & 03t
RL, BE{EYE Table 2k RTL & 5.

HISEA IR

BRSNS

0

L iRt Fig. 9 QMRS N, & 2E

3. FIRIET RO
Table 2 # 2 B X H OB W EHEA KRG
. W T B
| J=t 5] HE | BURERE | WO dm (1) (2) (3 1+@2)—(3) " K &
X B AZ’? Z’?
m m) m, mm D m
" No. , ) . ‘ _ .
No 14 6,180 2.1815 78.2 2.8 0.240 | 0,498 | -0.007 | -0.251 2.207
Ne. 15 5,980 2.4575 71.6 3.0 2,458
0.249 | -0.321 | 0.011 | -0.061
No. 16 5,780 2.8315 76.9 3.0 2.397
0.268 | 0.887 | -0.021 1.176
No. 164190 5,590 95.% 3.0 3.573
0.032 | -0.082 | 0.014 | -0.064
No. 17+10 5,570 3.248 92.2 3.2 3.509
0.477 | -0.402 | 0.034 | -0.159
No. 184117 5,263 3,248 78.3 3.3 3,350
: 0.126 | 0.361 | -0.002 | 0.489
No, 19 5,180 3.366 84.1 3.4 3,839
0.253 | -0.855 | 0.043 | -0.645
No. 19+167 5,013 3.1995 68.2 2.5 3.194
0.042 | 0.470 | -0.018 | 0.530
No. 20 4,980 75.9 3.5 3.724
0.323 | 0.13%3| 0.016 | 0.440
No. 21 4,780 3.285 77.3 3.7 4.164
0.145 | -0 588 | -0.034 | -0.409
No. 21490 4,690 4.468 66.9 3.8 3.755
0.503 | 0.265{ 0.010| 0.758
No, 23 4,380 4.929 69.8 4.0 4,513
0.378 | 0.709 | -0.011 1.098
No. 24 4,180 5.0515 81.8 4.2 0.69 | 0.051 | 0027 | 063 5.611
No. 254109 3,871 6.4905 80.7 4.5 0'200 _0"511 0”025 _0“155 6.284
No. 26 3,780 73.9 4.6 0"449 0‘215 0‘009 0"655 6.148
No. 27 3,580 6.845 77.0 4.8 02& 1h% @h“ {w1 6.803
No. 28+27 3,353 | 7.4585| 102.5 5.1 1074 | 0057 | 0.035 Lorn | 844
No. 29+147 3,033 7.7105 98.8 5.5 ’ s ) ' 9.566
0.917 | 1.353 | 0.114| 2.156
No. 31+36 2,744 é8.5 6.0 11.722
0.851 | 0.288| 0024 ! 1.115
No. 324115 2,465 72.0 6.5 0.282 | 0.0% | 0.004| 033 12.837
No. 33 2,380 9,207 72.8 6.6 ' ' ' ) 13.174
0.694 | -0.080 | 0.045 | 0.569
No. 34 2,180 9,3045 69.6 7.1 13,743
0.829 | 0.840 | 0.026! 1.463
No. 25 1,980 9.346 88.1 7.6 2.021 | 0.195| 0.064 1 2152 15.406
No. 36-+173 1,607 10.6145 90.2 8.8 1'425 0'065 0"081 1‘408 17.558
No. 38 1,380 | 10.7035 88.1 10.2 0"968 0‘659 0"090 1"517 18.966
No. 38+144 1,236 | 10.7765 71.6 10.6 0“401 0'017 0'056 0"382 20.48%
No. 39+13 1,167 | 10.7175 58.9 11.1 4“134 1'424 0‘109 5'449 20.845
No. 41489 691 84.8 16.7 ’ ’ ‘ ’ 26.314
¥ BEHEXT AT P AL OERE, dn 3y ARG t IR 1T 5 SERi%
1 {23 \u { B \Y [dm’\]
s lo(aco)m(Bo) (dmu) 4%
3 dc \-® B B() 4B dm() Adm
i) nu( 2 P () T () <o), (22) e (5, 5 ) (e ) ()]
hem3( ac \2¢ 29( dm’ \2A aco dae o Ay dmo
3 }:r; < aco )m ) <dm0)m [7)( >m ( ) (=1 B )m ( ) ( )m (dm')]
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& AT O I A I PR 10 583 % PR AR B i SZbnl3Eq.27 TH 2 b 5@,
8Zby= Zby+Zay - . 0
Tl Zay : &AﬁL&®§%WJ¥&HJﬁE@, Zby : yA%&*‘I@ﬁ%B’JIL&ﬁEwE@ TH5,
¥ e P AREB DRSS Z7 12 Eq.28 THLHRB.
Zy= Zby+ 5Zby - e - 08)
Lo TZy D xE OBEFEEEHEL TRT L, Fig. 9ofifd)o e <720, BIEfidiTable 3 wRIN5.
F O 2 A BB R O KRAIRRE vaﬂdd?'%xﬁmzpnmEquz‘?fa@hé .
8Zpn=2Zby — (Zan+Zpy) . . : eanf99) .

Pl W S ABEEROBERKE L5 L, S LD THYLEKn T E CRETERASFL, SalkIe
W L DS ROMEBETREAREXINS SO EHFEEIN, ThI O THEAEKERKLCT 5T, 74T 6Kn
T E CRAERThR CHKMET 250, ELONS, CORKFCIRFAHA LD THKN 6 KOs T
BIKE (19634F3) X 0 KEK0.5~3.5mP FET 35 & & MRS nieds, MBITICS 70 & W INE o R3S
HARETRICKESEBT LT Lhtbh ok,

Table 3 % A i # % o ® K &

3 5 b omt maEE | W 2 | VR ok ommmksng :
= D i A PR : R R #
x Zy

m, m m)| m| my m m,
No. 14 6,180 2.1815 4.838 2.207 2.631 0.4495
No. 15 5,980 2.4575 4.916 2.458 2.458 0.0005
No. 16 5,780 2.8315 4.678 2.397 2.281 ~0.,5505
No. 16+190 5,590 7.634 3.573 3.461
No, 17+10 5,570 3.248 6,668 3.509 3.159 3.004 --0.089 iR A ]
No. 18+117 5,263 3.248 6.394 3.350 3.044 3.56%5 | —0,204 bk dm|
No. 19 5,180 3.366 6,670 3.839 2.83%1 -0.535
No., 19+167 5,013 3,195 5.438 3.194 2.244 3,9265 1 -0.951 A G
No., 20 4,980 5.570 3,724 1.846
No. 21 4,780 3.285 6.388 4,164 2.224 ~-1.061
No. 21+90 4,690 4,468 5.402 | 3.755 1.647 3.931 -2.821 LR
No. 23 4,380 4.939 6.904 4.513 2.391 ~-2.548
No. 24 4,180 5.0515 8.958 5.611 3.347 -1.7045
No. 254109 3,871 6.4905 10.212 6.284 3.928 -2.5625 o
No. 26 3,780 9.868 6.148 3.720 )
No. 27 3,580 6.845 11.124 6.803 4.321 -2.524
No. 28+27 3,353 7.4585 | 14.408 8.494 5.914 ~1.,5445
No. 29-+147 3,033 7.7105 | 16.112 9.566 6.546 7.0595 | -1.1645 | A& B H O
No. 31+34 2,744 17.222 11.722 5.500 7.374 E® A O
No. 32+115 2,465 18.848 12.837 6.011 9.023 ZrEHD
No. 33 2,380 9.207 19.422 13.174 6.248 ~2.959
No. 24 2,180 9.3045 | 20.212 13.743 6.469 -2.8355
No. 35 1,980 9,346 23.296 15.406 7.890 ~1.454
No. 364173 1,607 10.6145 | 26.316 17.558 8.758 —~1.8565 | % I KB
No. 38 1,380 10.7035 | 28.026 18.966 9.060 ~1.6435
No., 38+144 1,236 10.7765 | 27.662 20.483 7.179 12.1765 | -3.5975 | 5 #
No. 39+13 1,167 10.7175 | 28.002 20.865 7.137 -3.5805 | #; 1L &
No, 41+89 691 34,400 26.314 8.286 HOH OB

& D 2Zby,  (2) @ Zay
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4. ENITERA O BRAKOEE & 27485 H oM ERNES OEG
RS A558 (1H28) 10456k (BH38) OFFKET OXRIME, 35 FhSAREBRORKETHRER L HEL 20
#Fig.10C5 5.
WERR S ASER, THAUOHARNEBKI O OB LT X 2HERNRSY L TH5 &, Table
SRRTTEL, TREREHAFHOLD, (VBHD (4.9975mET), Q=ZrEHD (3.02mETF), (3)EFHD
(1.874m{EF), (4)AREFD (0.5135m

1 ETF), BRRHFO (2.284miET), (6)

S ——— 4 SO (1.625mET), (7o

B 0 ERIZEE RS ; /f' W O (0.5215m), (8FERF (BUKIIHE

o] @ mREEmRE et Y BEIRERAL) 0Ze/HA DK R »

- (4) = mem 57 LB OHETE FIR S ﬁ/;/‘ T, BUKDBE X 0 EEH0.5~5.0mF5

B g SN BE(EF U CHUKEEE & 7o B & & 235 2o

# ‘ 2B, E 788 2 IR MO K FI Sk

w6 RHE CREEE X 0 3.5m BEET L C,
BOKBREE L 7 BT LR TE B,

¢ Z X E LT THAKS L O LKE

N FIKGISR & 4 X OEEBOKL, BA

s KETHRBDED L 2 AN AFE D 28

of A7 s & L CRFR 7 A T BUK & 4 % Bl

@ T RERF TR B, EHEE S

WA s OWH K (o) LADBDBKTEFERERELLZD. T O

Fig. 10 #IKGRRFF 27 4 dE T DR BEBUE DS CIHE b BAE UK &7 4%

HEL, £ O LIRERe HOKEE By RE
LTEKTZ20b—HEEELLNRS.

vV & & B =

BIKRE B W TR, BV s 0%, FISETE R 5 AKRD OEEFIA & 2B FERIU & O A SIERE
Elhe X0, FAEREHIAHUBL L, BE10ER (1953~1963) ©#90.5~1.8m (L0 9 Km frh &7 A His &
T) FERMETL TR0, FhyafEtz, BUKEEe X 5ENRROZILe s EHROBWRE LD, 4 TF
R TR AET SN D0, SLRFARETRE M ERT 0L TEINS.

T OWMBTBN KR 31T 5 D QR ERHMELY BEL, CORABR»S T & A 8EEROoNESIHEHEL, &
SR OB RWAREFTRE2EEL ¢, 20oHEConWTRIELEZDDTHS. +OBEYRT L,

(1) INAKREERR ORGSR RIRL TA % &, THRARE I MRS THEN L <, & %S st
B0, WOsb oM’ Ko (% 2] o805 o FIExKm) L Ekd (mm) ORI, FhFPRoFD
e FFEBMANTRING.

LR dm=1.7e 181X/ ¥ =13 dm=8,5e~018ix

ik dso=1.3e0 2l4x/

BRBE dmax=22.9€" 12457 % Joid dmax=69.9e—0.124x

¥ e A EEROTEERAn B oFO L 55D EHEINS.

FABEHBOLIRE

dm’=8.5e-0181x/ (0,90+8,498 X 105 x—1 21)
20 WERHEE O FHRNE Md, dm) FISRE (o¢) OBERR, 2F0 & FEFEBN TREIN, —HBORT
o$=0.919—0.609M¢
AR X BMERBC ST 5 X 5, NENMULT B EEMERI V. FERE M) & OTEE (ap) OBFKT
, kO L vMe==—0.6~1.0 (dm==1.5~2.0mm) i Cad=0&7D, Th X ORENEIMTDcoNE (7
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JLEFAD, & (FRAD) WHCLTNFRRAOTEERT. Mol £8iE (8¢) OEFR ¥ & FERE
A TRINS,
B¢p=0.706+0.137M¢

(3) DIk EEEEEE A U AR OER » b IFh S A BEROFKRENREHET 5 &, SR X
O TR 6 Kmo i 8\ THRAES (19634E3H) X v AEKD.6~3.5mP k. % 2 TFTHAO»ALZ-ALZFOO
BUKEE & D Fofh0.5~5.0m FEAMET L, X582 KEM o biGE B ST CRIBARE L 3.5m BER
FLTC, FRERFUKSEMEE b L HETE 5. ,

4) FHHZASERORMEILE X AMEETE, BKE»L55 EHE LWBRTH 505, FIKED D Rk
B hS, FTORMEL L TIHAKS L O EKERKRKES A X 0 EEIUKL, BERKEITHRUOE? AL
HRBEHEEL T, FHSATREBK S 4 2 HRCBT C—IERUKT B4, EEIFP S L0 0J0KT 55 ER%E
2BRB. F I FAEAKEEL T 2 KO SKREER 2 0 % ¥ BT 554 KR, RECHH ORI
KEABEEL, TOLHERCERERALRBL TRKTIHEIELOND.

Bthic, = oWFFER, FINELARBOBE 23 SGRENERAAR (BERE) oMbiclsdoTtchy, BFRY
BarlUw, BiFEeHico T RS E BB ISR EL #8YET 5.
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of size distribution of the sands and gravels and the

variation of river bed downstream from the dams (1) *

Hachird Kira, Hiroshi Naxanisdl and Kunio ABE

Summary The authors are systematically analyzing the mechanism of sorting of sediments in the

process of erosion, transportation and sedimentation in catchment areas, reservoirs, rivers and the sea.

The dam which is constructed in the river having much sediments produces many difficult problems
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due to deposited sediment. For example, these are the rise of river bed upstream of dam, the down of

river bed dounstream of dam and decrease of effective storage capacity etc. »

In this paper, authors considered theoretically and experimentally on the characteristics of size
distribution of the sands and gravels and the variation of river bed downstream from the Huchi dam
site., Mechanical analysis was made on the basis of JIS~1204, and degree of sorting was examined by the
phi scale of KRUMBEIN, INMAN etc, Size parameters such as Md¢, M¢, op, Qdop, Pdo, ad and B¢
were obtained from the results, The grades of o¢ showing the degree of sorting were analyzed by
ROMINGERS classification,

By analytical investigations of the variation of river bed in- the Aya river, a theory of static
equilibrium bed slope by MasupA and KoMURA, was employed by use of the river bed of downstream
from the Huchi dam site as the site of investigation, Main interesting results are as follows.

(1) In the bed materials of the Aya river, saltational and tractional sorting groups, the degree of sorting
of downstream side sands and gravels becomes better than that of the upper stream side one, and the
grain sizes (the mean diameter d, in millimeters) smaller.

As for the relation between x’ (or X), dm, ds0o, dmax and dn’ is shown by the following empirical

formulas : (Figs. 2, 8)

dm=1.7€ 0881x/ . =8 Be —~0 181x
dso=1.3e 0.214x"
dmax=2209e 0‘124x/’ daxm=é9'9e —0 124x
dm’=8.5e —0.181x (, 904-8,498 < 105x ~1 32 )
where x/ : distance from the river mouth (Km),
x :distance from the dam site (Km).
dm : mean diameter in mm, dso : medin
diameter in mm, dmex : maximum diameter (mm).
dm : mean diameter after from the date of dam construction (mm).

{2) In the sands and gravels, the relationship of sorting factor (o¢) against mean diameter (M¢ and
d,) indicates that degree of sorting in bed mateirals of the smaller mean diameter (ds) becomes
better than that of the larger mean diameter (dm) cne. ‘

As for the relation between phi mean diameter (M¢) and phi deviation measure (o¢) is shown by
the following regression line : (Fig.5)
a$=0.919—0.409M¢

{3} In this study the authors tried to estimate the variation of river bed downstream of the Hucht dam
site, using a theory of static equilibrium bed slope by Masupa and Komura, (Figs. 9, 10 and Tables
1, 2, 3)

(Received June 10, 1944)
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