
diclrunisdnu?$ q:vi~n~sanw i i s ~ m s o ~ ~ u m ~ Z i ~ ~ r n ~ d ~ ~ d u u i ~ i  ( rectangular 

flume ) ~ r n ? i ~ e ~ i ?  18 U. n4740.60 u. iln:#n 0.75 N. ~G4&1~$14 $4 2 ~ 1 4 ~ 1 G i ? ~ ~ ~ : ~ ~ ~ f i ~ ~ l  

1.20 mu. ~ U S I ~ ~ I ~ ~ I & ? ~ U C ~ U L ~ ~ ~ ~ ~ ~  6 UU. QYIUR:L&W~ nlRElU?n fl, d 4 ( i l f l l ~ W ~ ~ ~ i l  W fitlil 
d j5niriiuuiino~an~ifimf~Vi::a1uh~~:Vi nim?aiim?nssuntuddi ~flisqn~6uu73nui6u 

Tmul+ins?u 3 ~ u i m f i ~ n r j ~ ? d ~ ~ ~ m f i u ~ f i ~ m i n ~ d  3-1 ~ilu~dqfio461~125 ¶~.qin~ioilsidi 

mnziod~qvii~invio P.V.C. uuin 4 4.8 au, w~ou~irnr9mn ~ u r r u ~ ~ ~ ~ d o ~ : n ~ n ~ ~ n i s ' i m p I ~ i u ~ n  

clqufin~ai: f in iwnis lc ln~a~~ i2us i~~1~:~nm~~~u&~u11s:~~~~un"1ut1~~1  ( tail gate ) ido 

~ f i ~ o u ~ u n i s ~ v s ~ ~ ~ ~ ~ ~ m i u d b i o ~ n i s  ~ m u 1 ~ ~ 1 1 u ~ u i d m u ~ ~ i u ~ ~ d u u  90' 'imgmnrns~cmuodi 

diclfu#nqnn?iudnnisIcls ( depth of flow ) s:~uiuij?& iLs::s:6~~i(l4!%il iju~nbi?u ~fi~f14do~im 
i A 

s:Ku ( sandy suiface meter ) 2uno&fini~:d~nio~nsounuo~Taq~io~~i hn.~I4ipI$o4Iounsiu 

dm~u5 ( sand feeder ) $~~t~n~ru:~flu~~~iiunsiu ( hopper ) ~ p l ~ 4 U f l i m f l f ~ ~ : i ~ 8 l d  

( vibration motor ) d1s~n~i f l~6I7w~lf l~f l f l6q  ( roller ) m?uqu6rn'ms?ni~yw~4~~~moi~w"o 

i i ic lun~rnsinis~un'ms?un"?u~~~o~d~n~r:~~~~~d ( AC inverter drive ) 

U u i u L ~ ~  a, = The geometric standard deviation. = ( d,,l d,, )IR 

** U, = ~1?iud?r~ouinqfidiiuamqin Shield ' s diagram 

*** 0 = yuLflf ut~1~%o4~6~~i0~!%ilUWdum'? ( angle of repose of 

sediment ) 

**** n = & ~ d o : i p n ~ m ; ~ 1 ? ~ ~ u ~ u 0 = u ~ ~ ~ ~ ~ u ~ ~  ( Manning 's Coefficient) 



3.2.1 T ~ . I ~ ~ A ~ ~ ~ L C I ~ U U G U W " ~  ~ 7 M k n i s a n w d  I ~ ~ ~ ~ ~ I L ~ ~ ~ L M ~ U U ~ ~ ~ ~ ~ U I W ~ ~ I ~  
3 

0.60 u.u-11 78.0 u. n~n:An 0.75 u. a~flu6~A7u$~~~~fio~$7.1jii6~uns:~nlus~ui 1.20 mu. wu 

sqq(i-,qin~uju~~Bntlu~ 6 NU. ~ ~ n z n ~ i u n ~ r n ~ Z ~ ~ j i o i l ~ ~ . ~ k i  fi~ui~ndkl~djfrn~1a'~d~~s.~un 

~yuAquuorrnofid37 qs7un:~Zum $ n.1-n.3 nwwuqn n. 

3.2.2 ds:qs:~7u4?idn7uqm~oqm~6i L m z n ? ? u f l ~ r n ~ ~ u ~ n ~ ~ ? ~ 7 d i ~ n ~ u ~ u n ~ 7 u ~ n  

n7s1unqoqC~1us7447 ~doiii~urn~~fin~~n~s~~n~~un~s~tlni~nii~n~bi ( subcritical flow ) 

38 Froude Number < 1 

3.2.3 rn:uns~rtnzrn:un~nmniu~mi.1u't1~m~o~~uL~io41 ( head box ) ~donmvuirn~o~ 

n ~ u ~ ~ n : n ~ ~ u ~ u ~ ~ ~ ~ ~ y u ~ u ~ ~ ~ n ~ : ~ ~ r ~ ~ i  nj$ n.5 mnwuqn n. 
3.2.4 nirn3rn6o~iou ( carriage ) I#d~~r~ufirn~~~ndo~i jo~m:~dns~'d2i i~i iuio~nh~~ 7 

~ d u  Ln$oqijo~rn~~ln?7uLdiuu~~11najioqdi 6qpl 17.6 nvwuqn n. 

3.2.5 c11ufi7uL~iuu~rnXgunu ~rn&imiujiiuuoqs?q& ~do1~~m~rnsin7s1M~vo~47 

1 m ~ n i s ~ ~ u ~ i i ~ : ~ u 4 i ~ ~ o ~ l d ~ j i u  ( H ~~n:fiiW67u~m6rns7n7~I~n'~7nngrns Q = 0 . 0 1 6 ~ ~ ~ ~  dq 

41n1sfiau~~uuTmuqmwsu~nn arnmou q;rd n.8 ninwuan n. 

3.2.6 ~n4oqijo~rnnq7u~diuu~~dn11jioq4~ f i ~ u i s n ~ ~ ~ r n s : ~ u n ~ ~ u ~ n ~ i n ~ : ~ u i i ~ ~ ~ ~ " ~ ~  

s:&uija47 s : f iu& i~~~~~. r=~un"~~~& u?os:~iuijq67~qs:n'ufioq$7 ~m:fiiu7sn3rn~~~n~o~~tlTrn 

6 dtl.~&f!Jf!Jl~ Llfl:Llf?P14WAMlJ10 LCD V O J L L ~ ~ : ~ Q . ~ ~ ~ ~ ~ U  u ~ ~ ~ u ~ b o n b 1 7 6 ~ u ~ n $ f ~ 4  

~ u g  df in iq~r i lu tmio~ i~nzfiiu7sn~iriioyn~~~noufi~~rnof~~~~~n~~n~uplunisji7~7u~~u 

mauG?rrnoflbi u o n ~ ~ n ~ ~ ~ f i i u ~ s n ~ ~ ~ n ~ o ~ i j o i i i ~ i ~ 6 r n f ~ ~ % ~ n ~ ~ u  ~m~miro~nnmu~diuu 

~ ~ ~ n ~ r n ~ 7 u ~ n f i o ~ d i f i 7 u 7 s n ~ m n ~ ~ u ~ n 1 ~ ~ ~ ~ r n  0.40 u. pi~nqiunnirnmdou 2 0.50 uu. qd 

n.10-n.11 ninwuqn n. 

3.2.7 m ~ o ~ T ~ u n s i ~ ~ r n T w  fl6nwnr=rfluK~rhnsiu birn~~uo~rno~kmz~~ou~~n:n~u 

qun?s6rn~in?sbuns?uk~u~rnn~uqu6m~~ qpln.12- "13 nv~wwn n. 

" 
d i ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ s n r n n o ~ ~ ~ ~ ~ d ~ ~ o u ~ ~ f i n i ~ : n ~ ~ f i m ~ % i z o o n ~ ~ u  2 d?;mn;o rnn~m~md 

A '1sjinitr~lbouduo~li)znouv~~~~7 ( clear water scour ) ~~n:n7sfib,~ai:di11ni~rnnodumrn::nou 

?!fad$? ( live bed scour) d~fislun:~~un6q6 



t i o  U' iiPild~:aJ1~d 0.8-0.9 U., ~ n U d  U, ~ i l h i n  Shield 's diagram Lln:Anlw 

~in~~i i7r i~unirnmno~~6n~wsiu~~iu  ~oiutw8um ninwuqn u.4 

- ~ i u ~ r u ~ m ~ i n i ~ ~ ~ n r i : u ~ u d ~ ~ u n i ~ n m m n o n i s  

- dou 7 ~ i l l m ~ i ~ ~ d ~ o ~ ~ i ~ d i ~ ~ 6 i n d i ~ 4 i  1 m:d%dblnnirlu~9fi~::Co~ ~ d o l i i  
~h~ i i 6m~ in i s~~nmi~~b iaan7~  ~rnulrit~;~~mwnnsmufium:nousim~~ nim~u~unis'1Mn~rnu~~ 

tail gate r~n~~n 'nmaniwni '~~un1f ln&~~~l iun is '1~n~~i~uo ( uniform flow ) 

- i i~c inn~~u~~~o.r$ i~~i iod iu ' imCi  'imqru~l;l~~u~$i n~7u4nnisIu~ 4::Kutj7 

61 ~~~zzn'u~im6-1 Vn 1 XU:: I .20 LUmf di?odi~rni~iaiTun'nwnnammno.~ K~minq3-2 

- Ijidinn~iu~nclqufin~ai::snu 1 mnrin ~cn::~tnrnn~iuc~R;uu~~tl~~~o~~~ufin 

cai:: doriiuii~~ufimra~::r~l~dduuud~ ~~m~iiuqufim~~1i::~u"i'1n&auqn fiu~n~q~11d1.1~ufim 

~m::~;iln&auqn 
A "  - ~uo~uqrnnisnmn~~~::u1~61'~11n~inn~6i unzfiucinPiin~iu4nuqufim~ai:: Kq 

xd3-2 



I 1 1  I i 
I 

I MIJL?IU ( ide walk 1 I 

u.~l]&am?uo?? [ Profile I 

-I- " d 3 - 1 ~ ~ ~ . ~ ~ I L L U ~ W ~ ~ ~ J R D ~ D  



D 1 ,D, 1 -,D 
4 : =. 1- 

0 0 a 
1 /\/-A 

0 
1 

flow 
-Y v 

f low 6 
L @ 

0.60 U. 
$--------.F- SI$I (flume) 



ni~~nwnisiiul~aizsa~~1t)rio1p:wi~d~u~~il~u6 ~di~~unnisdnwoonlilu 2 d m m ~  Ao 
L A nis~m~a~:d~riBinis~ndouduo~rn~nou~o~~~ ~mnm7t~Lai:ddn7trnnounvo~m:nou~io~~i 

T m u d ~ i ~ m ~ ~ ~ ~ ~ d ~ d ~ ~  7 ~i i~ndona7u~n~~uf ip l~ni t  Muri I S n ~ m : ~ n ~ r ~ i ~ ~ & v o . ~ n ~ z i o  

rau n ~ ~ u n h ~ r n n r i ~  n?iuuiqrnndn p!+i.~mnrin YAY Cjnym:n7~1un L$U n~iui9qnislun 

rn~iu8nniolun yunis1undznzmolio w: I S n w m z ~ a q ~ f i ~ ~ i o q i ~  L$U ~ u ~ m ~ o ~ ~ a q f i a ~ i  

A ~ ~ H W & ~ ~ ~ U L L ~ : ~ ~ ~ I . ~ Y ~ ~ ~ I P ~ ~ " ~ J ~ ~  ~ilum'u ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ 7 6  r i ~ ~ ~ m ~ ~ ~ n " ~ q $ ~ ~ i l ~ < ~ ~ d  

~dusq1anubrIiu ( cohesionless bed material ) ~ m 0 ~ ~ n s i u ~ i n ~ l ~ 7 ~ w u n i ~ d ~ ~ u i m n ~ ~ r a ~ o  



4 
m i s i a  3-2 d i . l o l i ~ ~ w i s i ~ ~ u ~ n w a n i ~ n n ~ f ~ a ~ n i a : : ~ ~ ~ u ~ ~ i  clear-water 

Date : 14 6 .R .  2541 

Run no. : A4-1 , A4-2, A4-3 q, - kgls H = 16.8 cm. 

Temp.= 29.5 c0 motor speed - rpm. time= 160 min. 

1 
0-w i io tzKu61a34'i~t:tiuE~ui (-IN,) 

0-s iio t r K u ~ ~ ~ ~ . r i i . r t : ~ u ~ o ~ ~ ~  (m.) 

1140 

..- t .  r 
w-s Zo t:nuwacd7n~t:6udow (au.) 

32.20 32.30 

4 A ", Y Y uuiuruy station no iiuuu~n.iPlt:nuw~u1 t::6ufiosu~ttnm~iu~n6i 

32.05 32.05 1240 

32.25 

32.00 40.55 

38.95 

40.35 

38.95 

40.25 

39.00 

7.10 

7.10 

7.95 7.65 

6.75 
- 

6.50 



m??14 3-3 live-bed 

Date : 8 n.u. 2541 

Run no. : AS3-1 , AS3-2, AS3-3 q, = 0.027 kgls H = 21.5 cm. 

Temp.= 29.2 C' motor speed 140 rpm. time= 113 min. 

water surface slope and bed slope 

. I 
0-w no t:6uiudls~~'l~t:6u'i9~1 ( .nu.) 

r 
0-5 i;o tzpiuiudlpij4iiwzKuflo~u1 (.nu,) 

r -  %. 1 
w-s i;o t:muw~uin.rt:piuvio.ru? (.nu.) 



3 ~1~im~onsi8~1uiu d, = 2.20 UU. nsiudiunni~ d,, = 1.20 UN. ~in::nsiun::~~u~ d,, = 0.36 

UN, mnrio~uim 4.8 au. 1iqi9w 3 biufmui~::u::Cji4 I D  , 2D i~n:: 3D do D ~&uCjl'Ld~u~ 

nnwvn~morio ~ d o t r i m ~ i ~ ~ ~ ~ ~ u e ' ~ o ~ s z u : : ~ i ~ ~ o ~ m o r i o d G ~ n o i ( i ~ ~ ~ K m ~ a ~ : :  1muYiini~mno~ 

&vlun l o  nscii aJinttn::Lo'um6d 

4 4 
3.4.2 ns~ni?::dflnis~mnou~~o~mznoun'o~~i 

~mslnlsr~n ( Q ) 12 - 55 E W S ~ ~ U I ~  

maiu4nnisIvn ( y ) 5 -15  au. 

~1aiufiqni~Itrn ( v ) 42 - 77 au.fiuii 

q n d ~ q ~ ~ ~ q &  ( T, ) 26 -29 ~ 4 f l i  C" 

nw~nirnguijadi ( S, ) 0.001 - 0.006 U./U. 

dinsinisfinwim::nou ( qs ) 0.020 - 0.086 nn./iui?~ 



CSl-1 CS2-1 CS3-1 CS4-1 CS5-1 CS6-1 CS7-1 

live bed CS1-2 CS2-2 CS3-2 CS4-2 CS5-2 CS6-2 CS7-2 

CS1-3 CS2-3 CS3-3 CS4-3 CS5-3 CS6-3 CS7-3 

DS1-1 DS2-1 DS3-1 DS4-1 DS5-1 DS6-1 DS7-1 

live bad I DS1-2 I DS2-2 1 DS3-2 I DS4-2 I DS5-2 I DS6-2 I DS7-2 1 

livebed EST-2 ES2-2 ES3-2 ES4-2 ES5-2 ES6-2 ES7-2 

ES1-3 ES2-3 ES3-3 ES4-3 ES5-3 ES6-3 ES7-3 
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