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DELFT HYDRAULICS LA60RATORY l
I
I

T,O,W, SEDIMENT TRANSPORT IN RIVERS TEST I 100, TA!3l!::. 1

NUHBf.R fILE NU"'BER MEAN wATEH I1EASURED WATER BOTTOMSl.OPE (,10E-3) FROUDE TEMPE - CHEZY
U"'E DE'PTH ENERGY SURF ACE NUMBER RATURE COEFF,

NUHtlER DATE (H) SLOPE SLOPE PROFILE 1 PROFILE 2 PROFILE :3 AVERAGE (GR,C) (M,SIS)
(,10E"3) (,lOE .. 3)

/
,

1 '2 120678 9,51.1,00 .183 1,250 -2,lb7 -1,87'5 .2,781.1 -1,61.19 _2,769 ,1.108 21,6 lil,"
2 ti 120678 12,39,00 ,187 1,250 .2,8,50 .2,1.191.1 _2,621 -2,525 ..2,51.11 ,393 21,9 "0,0
3 6 12067R 15,09,00 ,18b 1,250 -2,183 -2,335 .2,b1.l8 -Z,308 ..2,1.130 ,399 21,9 1.12,2
1.1 2 130b78 9,09,00 ,183" 1,250 ..3,050 .Z,021 .1,9b4 -2.038 ..2,007 ,1.107 21,9 lj 1,2
5 1.1 130b78 11,29,00 .18S 1,250 .2.358 ·2,1.105 .2,111.1" ..2,218 .2,332 ."01 21,6 lj 1,q
b 2 11J0678 10.31J,00 ,182 1,250 -2,925 ..2,1.127 .2,821.1 -2,363 -2,536 ,410 21,9 1I1.7
7 4 1~Ob7B 13,01.1,00 ,181.1 1,250 .2,875 .2,201 -2,455 ..2,235 ..2,2cH ."03 21,9 41,0
8 b 140671\ 15,311,00 .185 1,250 ..2,542 -2,387 .2,1.195 -2,:575 ..2,1.119 ,1.10\ 21.9 1.11.S
9 2 20067A 12.19,00 ,185 1,250 -2,5b7 -2,531 -2,659 ·2,712 -2,6311 ,1.100 22,0 ljl,3

10 " 20067Fl ILI,I.IIJ,DO,18 " 1,250 -2,875 -2,062 .2,320 -2,191 -2,191 ,"O~ 22.0 ~1,2
11 6 200678 17.04,00 .18~ 1,250 -2,7"2 ·2,271 -2,510 -2,231.1 ..2,338 ,387 22.1 39,1.1
12 2 210bHI 12,311,OO .187 1,250 -2,767 _2.1192 ..2.b93 .2.561.1 _2.583 ,HS 22.1 1.10.3
13 4 21067A 11.1,59,00 ,186 1,250 -2,71.12 -2,593 -2,bOl -2,397 .Z,531 ,H8 22.1 40,7
11.1 2 220b78 11,31J,OO ,18ó 1.250 ..2.3M3 .2,6114 .2,856 ..a,588 .2,696 .39,b 22.1 1.11.3
15 4 220678 13.59,00 ,lAB 1,250 .2,975 .2,351 ..2,1170 I'IZ,500 -2,1.141 .391 22,2 39,LI
t6 6 220678 16.09,00 ,lC)O t,250 _2,lIó7 -2,221.1 -2,5bO ..2,126 ..2.303 ,3tl4 22.l 39,6
17 2 23067~ 12,"9,00 ,184 1,250 _2,400 -2,5A3 -2,A37 -2,561 -2,6bO ,406 22,4 42,1.1
tA 2 260678 11,311,00 ,191 1.250 .2,617 "1,854 -2,291 -1,944 -2,030 ,383 22,S 39,1
19 1.1 260676 13,59,00 ,189 1,250 ..2.417 -2,031 -2,120 ·2,051.1 -2,069 ,388 22,<;' 1.10,1
20 Ó 2b0678 16,19,00 •'188 1,250 .2.317 -2.41b .2.31.18 -2,641.1 -2,1.189 ,392 22,7 1.11,0

AV[RAGE .180 1,250 .2,611 -2,313 .2.522 -2,'111 -2.415 ,397 22.1 40,9
STANDARD DEVIATION .OOZ .000 ,269 ,238 ,238 ,3ó3 ,220 ,008 ,J 1,1

._._-~
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DELFT HYDRAULICS LABORATORY

T,O,loj, SEDIMENT TRANSPORT IN RIVERS TEST C 100
, T.ABLE, 2

NUMeE.R FtLf. NU"'BER STANDARD DEVIATION (M,10E-2) VARIANCE (H2,10E-4)

NUMBE~ DATE PROFILE 1 PROfILE 2 PROFILE 3 AVERAGE PROFII.E 1 PROFILE 2 PROFILE 3 AVERAGE

1 2 120b78 2, n9 1,838 2,202 2,060 4,575 3.378 4,851 4,268
2 (I 120678 1,807 1,b4 3 1,84b l,7b5 3,26& 2.b99 3,409 3.125
:5 6 120678 1,794 1.831 1,772 1,H9 3,217 3.:$51 3,138 ~.23b
4 2 130b7A 2.115 l,8bO 1.788 I,nl 4,475 3,458 3,198 3,711
5 4 130b78 l,q~8 1,774 1,746 1.819 3,756 3,148 3.048 1.317
b 2, 11.10678 2.12& 2.092 1.90& 2.041 4,519 4.375 3,b33 4.17b
7 4 11.10678 2,0'1& 1.799 1,715 1.853 (1,187 3,23b 2,91.10 3.45'1
R b 140618 1,936 1,734 1,785 1.818 3,747 3,001 3,185 3,313
9 2 200618 1,756 1.5A8 1,682 l.ó7b 3,085 2,522 2,831 2,8U

10 4 200678 2,105 1.763 1,794 1,887 4,1.132 3,109 3,218 3.58b
11 6 200678 2,022 1,782 1,8b5 1,890 4,088 3,l7fJ 3,1.177 3,5BO

12 2 210b78 2,OB l,bA8 1,8'15 1,85& 4,135 2,851 3,Ll04 \ J,463

13 4 210b78 1,8b3 l,51b 1,643 1,b74 3,1.170 2,299 2.&Q9 Z,823
14 2 220678 l,8HI 1, e ce l,bSq 1.704 3,307 2,~7Ç 2.851 2,913
15 ij 220678 1.QbO 1.b!?3 1,7Sq J 1,814 3,841 2,86b 3,lQ9 3,302
16 6 220b78 ~~,1,nó . 1.57b 1,725 1,7'13 3,711 2.4S'i 2,975 3,057

17 2 230b78 1,895 l.b35 I,&H 1,734 3,590 2,&1'4 2,Hl 3,018
18 2 2&Ob78 1,913 1.b50 l,B7u 1.812 3.bbl 2,722 3,511 3,2Q8

lQ (l 2&0&78 l,Q22 1.óQS l,B14 1,810 3,692 2,812 3,290 3,285

~O 6 260b18 1.829 1,708 1,150 1,7&, 3,345 2,919 3,063 3,109

AVERAGE I,Q41 1,724 1,795 1,822 3,805 2,QB6 3.23b 3.342
STANDARD DEVyATION ,119 .128 ,120 ,104 ,4b5 .458 ,45Q ,389

r•• ~
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DELFT HYDRAULICS LABORATORY

T.O, .... SEDIMENT TRANSPORT IN RIVERS TEST , 100
TABLEt 3

NUHBER FYLE NUIo1UER DUN(HE.IGHT (1'1) DUNEHEIGHT (1'1) DUNE::HEIGH T (M)
PROFILE t PROFILE 2 PHOFIL.E 3

NUMt3E~ DATE I

MINIMUM AVERAGt: MAXIMUM MINIMUM AVERAGE MAXIMUM MINIMUH AVERAGE. MAXIMUM

1 2 120678 ,034 ,0';7 ,098 .02b .045 ,075 .015 ,044 .075
2 4 120b7~ .01b .01.11) ,072 ,020 ,043 ,070 ,025 .048 .085
3 6 120678 ,018 ,048 ,073 ,024 ,048 ,073 .035 .051 ,Ob3
4 2 130b78 ,033 ,059 ,101 ,015 ,046 ,071 ,021 .047 ,074
5 " 130678 r.-n.o OJ ,ou8 ,077 ,022 ,044 ,067 ,022 .047 ,070
b a ' 140678 .,020 ,055 ,092 ,012 ,OU7 ,081 ,020 ,04(1 ,073
7 1.1140678 ,025 ,053 ,101.1 ,014 ,Ol.lb .07b ,021 ,047 ,085
8 6 140678 ,016 ,053 ,082 ,025 ,045 ,067 ,OIO ,01.16 ,077
Q 2 200678 ,021 ,045 ,084 ,017 , ,0-38 ,060 .019 ,045 ,079

t 0 11 20067F! .040 ,058 ,114 .014 .043 ,074 ,016 ,045 .077
11 ó 2001'178 ,017 ,055 ,104 ,027 ,Oll4 ,Ob7 ,022 ,051 .065
12 2 2t067B ,035 ,05b .090 ,032 ,045 ,Ob5 ,019 .050 .082
13 " 21067A ,Ol/' ,053 ,078 ,018 ,043 ,062 ,014 ,047 .061
14 2 220678 ,032 ,050 .071 .020 .040 ,060 ,027 ,046 .074
15 " 220678 .02S ,052 , oen ,022 ,042 ,063 ,017 ,047 ,084
1b 6 220678 ,016 ,048 ,088 ,016 ,037 ,065 ,015 ,044 ,077
17 2 230678 ,015 ,0(1& ,on ,021 ,039 ,0&0 ,017 ,048 .075
18 2 260678 ,031 ,052 .083 ,017 ,041 ,063 ,021 ,047 .077
19 4 260678 ,022 ,051 ,074 ,026 ,042 ,05Q ,022 .050 .071
20 b 260678 ,022 ,045 .072 ,024 ,044 .061 ,020 ,045 .071

AYERAGE ,023 ,051 ,08b ,021 .043 ,Ob7 ,020 .047 .07b
STANDARD DEVIATION ,010 ,004 ,013 .005 ,003 ,OOb ,005 ,002 ,007

w
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DELFT HYDRAULICS ~ABORATORY

T,O,w, SEOIMENT TRANSPORT IN RIVERS TEST I lOO
TABLE. 4

J

NUHAER fILE NUt-1fjER DUNELENGTH (101) DUNELENGTH (101) OUNELENGTH (lol) NUMB, Of ZERO-CROSSINGS
PROFILE 1 PROF'ILE 2 PROFILE 3

NUJoIBER DATE PROfILE PROfILE PROFII.E
MINIMUM AVERAGE MAXIMUM MINIMUM AVfRAGE MAXIMUM MINIMUM AVERAGE MAXIMUM 1 2 3

1 2 120678 ,553 1.023 1.8b9 ,~50 ,878 1.b4S ,34b .819 1.527 39 45 47
2 4 1;Ob78 ,324 .801 1,889 .419 ,QSl 2,071 .465 ,912 2,316 49 1.11 43

3 ti 120ó78 .341 l,llHI 1.957 ,467 1,272 2.H3 ,644 1.374 2,130 33 E9 25

~ 2 130b7R 598 1.120 2.249 .1.137 1,032 2.31:5 ,330 1.115 2,1 :B 33 19 33

5 4 130678 G_O ~ il .922 2.331 .4Z} 1,040 2,104 .I.I4Z 1,059 2,099 UI 35 35

e 2 ' 140678 ,393 ,94ó 1,864 ,264 ,972 1,816 ,39~ ,975 t ,818 38 38 38
7 U 140678 .'96 .856 2, t 29 ,422 ,854 2,879 .519 .'129 2,888 44 44 41
8 ti lU0678 ,52t ,Ç90 2,682 ,507 ,988 1,9"7 .138 .935 1,829 37 38 1.10

9 2 200678 ,399 ,808 1,658 .U38 ,782 1,505 .49b .8H 1,769 48 "8 U6

10 " 200678 ,b53 1.031 1.7511 ,495 ,91b 1.747 ,334 .918 1,645 38 : 40 42
11 b 200678 ,386 ,813 1,670 .387 ,829 1,578 .511 ,894 1,54b 43 1.13 41

12 ~ 210bl.B.. ,632 ,82~ 1.337 ,636 .907 2.2H .'388 ,898 1.537 4& 43 43
13 4 . 210678 ,367 ,823 1,392 .S67 ,Asa 1•.333 .512 ,909 1,403 1.16 U 1.1 1.12
14 2 220678 ,3C? ,937 1,916 .389 ,940 1,9111 ,590 ,q40 1.591 u2 U2 U2

15 " 220678 .(121 ,B54 1,542 .529 ,8b5 1,521 ,528 ,950 1,575 1.15 45 U 1
lh ti 220678 .3~3 ,807 2,190 ,1.1 73 ,745 1,274 .253 ,788 1.373 47 49 1.1,3

17 2 230b78 ,3Qb ,79b I.H,3 ,H2 ,845 1.405 .584 1.080 1,731 50 45 ;Sb

16 2 2b0678 ,SSt 1,048 1•IS31 ,552 ,915 1,40b .470 .937 1.574 37 42 U2
IQ 4 260678 ,579 ,9U4 1,570 .S19 ,918 1,557 .471 .971 1,798 40 41 39

20 EI 260678 .431.1 ,923 2,178 .435 • <n t 2.187 ,blO 1,023 2,21b UI 41 37

A'v'ERAGE .433 •qz 1 1,8511 ,459 ,922 1.842 .4bl ,963 1.825 41 41 39
STANOARD OEVIATION .1I.i0 . ,t 10 ,358 ,081 ,111 .421 ,129 .127 ,373 5 li 4
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DELFT HYDRAULICS LABORATORY ," ; -Ó'Ó: "

T,O,W, SEDIMENT TRANSPORT IN RIVERS TEST I 101
.. - lABL.EI 1

·.

NUMAER FILE NUM6ER ~EAN i"ATER MEASURED WATER BOTTOMSLOPE (,10E ..3) FROUDE TEMPE CHE'ZY

TIME, DEPTH ENERGY SURFACf. NUMBER HATURE COEH,

NUM6ER OATE (11) SLOPE SLOPE PROFILE 1 PROFILE 2 PROFILE l AVERAGE (GR,C) (M,5/S)

(,10E·3) (,10E.~3) · ..

.. ...----._- - - __ ,- . ....... _ .. _ .. -,. --- - _ .. ..... --

I 2 150R713 12,lU,00 ,178 1,250 ..2,10& -1,925 ..2,001 -1.852 "1,92& ,tl24 19,9 tl5,8

2 " 150878 1",Otl,OO ,181 1,250 -1,875 "1,Qó3 ..2,114 .1,QtlS ..2,007 ,1.114 20.1 45,1.1

3 ., 1S087~ lb,~tI,OO .189 1,250 _1,tl8t -2,~25 -2,Q12 -2,1.116 ..2,b18 ,31)8 20,2 tI",l

1.1 2 ló0878 8,39,00 •1134
.,_, .

1.250 -1,519 -2,95b -2,551 ·a,055 .-2,521 .404 20,2 4b,2

S . -- " 160878 11,29,00 ,183 .__..1,250 _1,894 .2,l.IbO .2, :Ub ....-1,761 --.-.2,193 ..,UO 7 20,2 ..U1.1,3

n 6 lb0878 14,011,00 ,17Ç 1,250 .2,OtllS -2,2.n -2,')20 .2,088 .Z,280 . ,U21 20,2 4S,b

T 8 160878 16,39,00 ,18~ 1,250 _01,91Q ..2,009 .2,25b .2.023 .Z,OYb ,409 20,2 4U,S

8 a 210878 9,09,00 ,182 1,2S0 _1,80b -2, <nu .2,qbO .2, }Sb .~,7bO ,U12 20,2 45,b

q U 210878 11,3U,00 ,118 1,250 .2,038 .2.163 -2.Q21 -2,020 -2,202 ,tl2U 20.2 40,0

10 b 210878 14,04,00 ,lAS ---.1,250 -1,656
.. -2,'124 •2,585 ..... ·a,21l -2,401 ---•Q\)2 20,3 uS,O'

11 8 210878 10,29.00 ,179 --. 1,25° -1,b25
.... -2,b2:5 .3,00U .-·2,872 -- ..2,833 --- ,U23 20,3 48,Q

12 2 220878 9,IQ,00 ,186 1,250 .1.501 -3,042 -2,740 -ii!.158 ' -2.713 .397 20,3 45,3

1l U 220878 11,39,00 ,185 1,2S0 .1,375 -2.QISS .3,037 -a,Q8b .z,çijq .UOI 20,~ U 7.1

14 ft 220878 11.l,Ou,00 ,Pil 1,250 -1,b~8 .2.150 .2,948 -2,776 ..2,625 ."14 20,S 4b,8

15 8 220878 1ó,4U.OO ,181 1,250 .1,813 -2,530 .2,177 .2,289 . "2,332 ,U15 20,5 U5,9

lb 2 23087R 9,39,00 ,181 .. - -. t ,250 .2,050 .- -2,SI9 -Z,321
... .2,602 -...2,4131 ....•U14· 20,b 4U,b

17
.. U 230878 12,04,00 ,183 --_.1,250 ..• 1,bbZ . -1,703 ....• Z,lhS ·--.1,811 .-..•1,893 ·-·-,409 20,b U5, q .

18 b 230878 lU,2L1.00 .18b 1,250 ,,1,786 -2,1.I1f> -2,211.1 ·l,bbU -2.098 ,H7 20,ft 41,5

Iq 2 240878 10,01.1,00 .189 1.250 _1.55b -1,88b -1,7bO -1.152 -1,599 ,389 20,7 43,7

...

AVE RAGE
..- ,183 1,250 -1.755 .Z,HO .2,U75 .....-2.113 · .• 2, JUb ·.409 ZO,J 45,5'

STA~DARD DEVIATION ,003 .000 ,220 .399 ,37b ,U51 ,36U • 0 11 ,2 1.2
.__

"'0'

IJ
11

. ~',

;~

, 'I 0,,",;.

,.
;,'

:' ,,:".

W·.
7" __w_

,.

' ..

' .. , . . "#',' 1"':
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DE~FT HYDRAU~ICS LABORATORY

... . '_ .. - •••• _'o ____ •__ • _ •___ ••••• - _'-- -_- ----- --

T,O,W, SEDIHENT T~ANSPORT IN RIVERS .. ,-_ ... - _. TEST I . .- 101
... TA8~EI 2

NUMBER FILE NUM6ER STANDARD DEVIATION (M,10Ew2) VARIANCE (M2,10E.4)

NUM8ER DATE PROFILE 1 PROFILE 2 PROFILE 3 AVERAGE PROFILE 1 PROFI~E ! PROHLE l AVERAGE
.. .- -- . . -_. -_ . --- -

--_- _--- _- -'. . . -,_---_ . ._- -- _. -- ..-. -_----_ .. ..

1 2 150878 2,232 1.71',7 2.180 2,06ó 4,982 3.195 4,153 4,310
2 ' 4 150,,78 1,9bO 1.862 2,128 1,983 3,841 3,4bó 4,526 3,944
3 b 150878 2,178 1.965 2. t 00 2.081 4.745 3.81,2 4,408 4.338
4 _. 2 160878 __. 2,144 1.822 2.059 2,008 4.S<H 3,320 4,239 4,052
5 4 lb087B 2.183

.._-- -.
1.9IJ4 =.~.2,070 -- 2.Ob6 ._ .....

4.766 ... 3.781 4.287 ..- -'·",278- - .. .-.._-- .--.
1.855 --'--2,064 .....5,960 .-..3,443 -- ....-_..U,330 -b b 160878 2."39 1.896 3,59ó·

7 8 160878 _.2,417 2.122 2,272 2.270 5.8lJO 4.503 5.160 _ ..,' 5,168
8 2 2\01\78 2.91& 2. 1\7 2,080 2.371 8.C;05 lJ,480 lJ.327 5.771q 4 210f\78 ?,277 2.201 2.413 2,2'17 5.181l 4.BIJ4 5.1123 5,284

10 6 210878 2,475 2.0'1'1 2,085 2,220 b.126 4.40ó 4.3lJ9 ",1.160
11

- 8 210878
.._-_.-

2,298
_- ~.

1,810 --- 1.912 --. 2.001 ~...
S.~81 -.- .. 3,216 -.-- 3, b56 "---",071

12 2 220878 ........2.320 -_.-
1.919 .-.-2,383 -·---2.207 5,383 ..-. 3,ó83 ...- S,b79 .---;4,91 S

13 ti 220878 2.291
..

1,875 2,394 2,187 5.2111 3.517 5,732 ": . U. 632
11.1 ~ 220878 2,621 2,18b 2,192 2,333 6,869 4.779 4,803 5,483
IS 8 220878 2,377 1.903 2,3411 2.208 5.b48 3.621 5.494 ,. '1,921

!
1b 2 230878 2,558 2.208 2,'135 2.400 6.542 ",874 5,929 5,762

I 17 " 230878
-_ ....

2.3S0 --··2.142 ._.-_
2,3b5 .- -- 2.28b .._. 5,523 ...- 4.SBo .'.S,595 .--S,235

18
..

b 230878 ---- 2.779 '·-·-2.151 --·_-2,307 _ .. 2.41l -.-. 7.724 -.-- 4,b28 ---.5.324 . .----5,892 -
19 2 240e78 2,296 2.108 2.409 2,271 5,272 4,44i 5,80" .." S.17l

AVERAGE - ····Z.374 2,004 - .2.212 ..... 2.197 5.685 lI,on 4,920 '-·'--4,881 ..
STANDARD DEVIATION ..

,226 ,149 ------ . ,172 . -,-_.,-
.139 ···-1.111 -.- .• 597 -_... - ,753 . -_.--. ,b22 .. _

..

",', ' . ,~. /. ;..',
...

':' ....' .. ,"',' ;.... '"

:...:.... . ..,~-~." ..'

",I' .... ,~::.:.'I" ~:''~"~:..'...;," ..,,~ ,.".....: :.....,...... ..;. -,_ ... ',; ,~,,',... , ': : ,,,."

-'; ;.: :
_•• "", "'., ''', 'N ,,,~.,, ,~-,, •• ",

", .•., '.. o. / •. ''''''', ~ -: ..

'0' .... ,

'.'

... " '.;.
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, ....:.,.~~/" :"W'· .~~.'~""":.~,.,.~':...:.?:~':,:::.':~..
_" .... ~ ..

,,' ,'", .".,'~.... .

._.-.------------_. ~-
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- . DELFT HYDRAULICa LABORATORY
... • M._'

T.O,"', SEDIMENT TRANSPORT IN RIVERS TE.ST I 101
.._ ..... TABLEt ::5
..

_ .

NUHBER FILE NU~BER OUNEHEIGHT (~) DUNEHEIGHT (H) DUNEHt::IGHT (1'1)

PROFILE 1 PROFILE 2 PROF H.E ::5

NUMBER DATE
MINIMUM AVf;.RAGE:, MAXI~IUM MINIMUM AVERAGE MAXIMUM MINIMUM AVERAGE MAXIMUM -

_. --- . _ ..

1 2 150878 ,030 .Ob2 ,092 ,03b ,051 ,075 •° 17 ,063 ,11 b

2 " 150878 ,01Q .0'11 ,095 ,02'1 ,0'19 ,083 ,020 ,056 ,083

3 b 150~78 .032 .Ob2 ,109 ,022 ,052 .cva ,021 ,057 ,101

I.j 2 1b0878
.._.

•023 ,056 ,104
.- ,010

.. ,045 .069 ·.021 ,O~O --,lOS

5 " 160878
.. .

,012
.. ,oss .,.- ,oen ,026

_.
,050 ,071 ,01Q - - '.048 - ,095

b b 160878 ,033 .ObO ,104 .01S .047 ,080 ,024 .O/.l~ ,078

7 8 1tl0878 ,020 .Ob1 ,124 ,018 ,oso .102 ,030 ,062 ,.118

8 2 210818 ,027 .064 ,167 ,028 ,053 .100 ,02b ,053 ,090

Q 4 210878 .01'5 .059 ,104 ,020 ,aso ,126 ,01U ,054 ,115

10
... e 210878 ..-•017 .-- ,056

-.-. ,100 --. ,028 _. -
,OIH -.• 094 .,020 ... ,054 --- ,lOb

11 8 210878 ,019 -- .• OSS ,129 .- ,020
.__ .

,046 ,073 .-,020 ..-·.0ti 7 -.---,095

12 2 220878 ,020 , .05S •on .028 ,050 ,088 ,026 ,0~S ,098'

13 " 220878 ,019 ,051 ,113 ,020 ,047 ,08b ,021 ,05~ : ,136

1/.I ., 220878 ,032 ,063 ,128 ,018 ,048 .124 . ,OZ7 ,053 ,138

15 8 220~78 ,022 ,060 , lt 0 ~023 ,04b ,083 ,037 ,058 ,127

lb 2 2308'18
...

,035
.. .

•068
....-. ,t33

.__ ...
,004 -- ,Ob3 ,220

--. -- ,alS ... ,Ob 7 ._- ,115

17 41 230878
. ~.--,031 --- ,Obl ,11 a -.---,022 ,OSq ,086

_"_ . ,030 - ,067 ---·,130

18 b 230878 ,017 ,053 ,130 ,026 ,056 ,090 ,016 ,Ob2 ,102

tQ 2 240878 ,025 ,05(, ,1n .016 ,OSO ,088 ,018 ,059 .,lOb
,.

.. . - -_ . - .. _.

AVERAGE ..',024 ,058 ~114 -,021 ,051 ,09b ,023
...

,05b --"-,108

STA~DARD DEvtATION ,007 ,005 ,018 ,007 ,005 .031.1 ,006 ,00b ' ,017

______•• .. _. ,, __ '.0'0 ••• .__ , •. __

----_. - - ------- ---_._----_ .._------- ,--
. _ ..~..:...." '.~;. ' ..;.'~,"" ',,-,
:./ /... -: -. . : ..:.:" .', "~;,,, :...._ ..,.

._-_._------_.-------------
..",~~',:~.~.": .'><~~;,::~....," ..'. ','~,'.;'"::,~':'.~::;.;'''::.;;-,..,~'.:..'
"::.".~:~=, :..:~':..t:..;..:~'~;~~":,:.....,':-:,......':.:.~;~::~~~...z:
'~";', ' ».: , .,~":.:".':",:''~~~;~.:~'>~':,::','

._----------,-----------
":':.'" / ~'.~.::: ~..< :: .:.' :',:: '.':':~~'<~'.';.:',"

.. //,., •• ':'. '.', •• ' f
• ,,,', .: •• ' •• ' I .. , "',~~ •• ,/ .•~:~:.:,:,~, ~'~',::.,

-------_ .._----.__ .._------
'" .... ~"/,..,

.: .,... . ", .".."" -v .: .•~:_~;.;:"'.:r.~.::"":'.,,~:·:./.;:.,.. :~/"J ....,
.~. .,.~. . '.. / ",,": ·,.W

.......•, ... ,..-,~ . ,...,'.. ,.:" :. / -. ,: . ~.,
,_______ LD---

-_._-----------------------
. ·,T.:: :'.:".: ;..I~,.~',,,,;;: . '0' :': :" ' ..._..I;~',,',,~~~/:.::,;.~ ",: .::, ,
,," ;..:;'
;... ,~' ' ••, ••••• ', "1

, " . '.I '.' ''''' .. ' ." '.' ,.. ,', .. ". ,,,.1.

•••••••••• I

": .: ,'

---_. __._-----------------
,. .' •." ~:~••,; ••• " ": ,:., • ',I, '. .: ••~: ~' ' .. 0,' 1,','" .~.~';~:'',," 'on,
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_. '._. . - "_-_'_-- .' .. - .. --- ......._ ...

DELFT"HYDRAULICS LA60RATORY
...... .-.. -_ .. -- -- - .. -- -- "_--_. -_ .._---- .. - _- . .. -_ ..... __ ., -

" , , ,

.. T,0,1'1, SEDIMENT .TRANSPORT IN RIVERS ... _.. _._,
' .

TEST I
, .. --_ ..- .. ._----_ ... _ ... -_, - . 101

TABLEI 'I.. ..... - .. , , .. , -

NUHBER FILE NUMBER DUNELENC;TH (lol) DUNELENGTH (1-') DUNELENGTH CM) NUMB, OF ZERO·CRUSSINGS
PROfILE 1 PROFILE 2 PROFILE 3

NUMBER DATE PROFILE PROfILE. PROFILI::
MINIMUM AVERAGE MAXIMUM MINIMUM AVERAGE ~1AXIMUM MINIMUM AVERAGE MAXIMUM 1 2 3..
. . . -_ ..... ._-- -.. - --- . ------ - ._--- . - _.- -_.. .- .

"

1 '2 150878 ,b5& 1.115 1.735 ,'5bq 1el OS 2.LlbS ,572 1,205 2,320
' , '

3S 33 31
2 LI 150El78 ,5SQ 1.2L1b 2.208 ,3Qe 1,0bO 2,230 ,38Q 1,0311 2,Ll81l ', 31 3b 38
3 b 1501178 .,_,El11 1,1:3Ó 2,311 ,4Q7 1,018 2,b32 ,LiaS 1,077 1,774 31 , ~1 35

,.' _. - ------LI 2 1&0878 .__,,ba 7 1.11" 1,620 ,1Jq ,<fOO Z,007 ,434 ,949 2,8'11 ,_ 30' ,--, ~'1 40
. - ... .. --_-,. _. ,_. .. '

__o. _ ....- ---- .-
S 'I lb067R ,077 1.018 2,4bl ,430 .'n8 1.bSI .324 ,91& J. 18'1. '-35 41 '11
b e 160678 , SB 1.1 OQ 2.b02 .381 .Q7b Z.b15 ,3ij3 1.t 41 2,71& " 33 ' " lil 31, .
7 8 lt:-C878 ,'34b .957 2,313 .525 1,032 2,017 ,513 1,223 2,019 37 35 33
A 2 210A7P ,Ll90 1,038 2,387 ,285. 1,040 2,3B7 ,537 .9ao 2,31.13 ' " 36 " 36 37
9 'I 210A78 .501 1,235 2,27b ,291.1 ,Q80 2,589 ,380 1,072 2,288 '.32 1,10 37~

210878
,,~

,IJ08 .qlJo - 2,101 --- .227
_..

,Q20 2,21)6
..,

,b14 1.217 1,848 ---. 31 ---_.. 39 ... _ 31
10 b
11 8 210878

..
,450 1,024 3,061

-~_. ,480 "'I,Obl 3,093 ...,347 .....,944 ---2,239 ' --'39' ,---36 ---41", '
12 a 220878 ,301 1,0(13 2,436 ,414 ,Q3b 1.620 ,453 ,908 1,647 38 ," 412 H
t 3 4 220fl7R ,248 .Ö9O 1.5Cf2 ,Ll3~ ,851 1.99" ,4'12 1,007 1,885 " 42 4b 38
11.1 Ó 220f'78 ,52Q ,8ge 2.1.100 ,332 , 8.s 1 2.581 .398 1,040 3,153 40 1.13 31.1
15 8 nOR7A ,!l87 ,976 1,B8b ,449 ,Ci72 2.29, ,529 1.OH 2,624 40 39 35.. -- -_ _-_.
tb 2 2301\78 ,289 1,lij0 2.<fb4 ,-.,570 1,067 2,343 ,605 ..1,2H . 2,867 -"';$'1 '----"36 .....-.. 30
17 'I 2.30878 ,bor; - 1.127 2,b07

_._-
, SQ2 1,310 3.655 - ,,S7'1 -1,541 '" .3,342 -'-,--33 -...29 -_.-2b -

18 6 230B78 ,304 ,949 2.143 ,bS7 1,'120 3,058 ,'170 1,1.120 3,Ob7 36 .., ,27 27
I 19 2 240878 ,5')Q 1,2b9 3,397 ,290 1,220 3,511 ,322 1,208 3.22b 30 32 32
!

.. ,-
AVERAGE ,1.167 1,062 2,353

' , .
,41Q --'1,o:n 2,471.1 .u59 "1.119 2,530 ----·lS ..-._".J7 . _.- 34

STANDARD DEVIATION ,1 b 1 ,11 b ,45'1 .135 t149 ,552 ,09& .171 ,522' :5 " 1.1 'I
----

.:, ... -.':'

IJ.) ,. :

-0"1-_

"

.. " .. ".
"

! "....•

__ 1

...,'..... ,.
, .~~,:',~

""::~>',,,,1
,',. '" '"
," .,_" '....

____________ • • A • .,

"... .'
.' :,'"',":'<:::~',~:'::,:~:,';~,;',/;:;:;::,;::',",.,'::;-:'i:~~:',,;';',: >~.'::;:;,~;~~~~,;:,',':;i

. -- ,---_ ..._.- .._---------_ •._ ..__ ._-~---- ..._-----_ .._-_ ..__ ._-----_.-
_.. - --_._ .... --- -"--'---' _ .. _.'----------,-_._-----_ ..._,-----_ ...__ ._--,_._._. __ ._._..---_.__ .._-_._--- --------_ .._-------_._-,-----_._-----------
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._-_.... -_._- _--- ._...- - - ....- -------------------_._--_.. . ._ ...DELFT HYDRAULICS LABORATORY

. -_ ...--_ .. -_._-
----~

• ". "J
I

_ T• 0, w. _ ._ SEDIMENT_TRANSPORT IN RIVERS
TEST t 100
TABLEt 1

'.. '1
---i..:l

NUMBER

..._. _ I~
5
b
7
8
q

10
1 1
12,3
14
15
lb
17
t6

1
2
3

HEASURED
ENERGV
SLOPE
C.l0E-3)

,002
.002

__ ,002
__ ,002

,002
,002
,002

.,,,.,002
__ ,002
__ ,002
......... ,OO?

.002
..' ,002

.002
__ .002
__ ,002
.......,()02

,002

WATER
SURF ACE
SLOPE
C.10E-3)

.1,637
-2,288

_ .1.769
_.__.2.194

-2.156
_1,90&
_1.925
-2.156__-2. 05b

_-2.075
-2,056
_1,788
.2,231
.1,850
.t,ROO
-1.962

--.1 .812
.1.731

PROFILE 1

-2.182
-2.048

___.2.009
__ -1.Q28
.• 2.180
.2.'1QO
-2.047
.1,237

___..1.450
__ -1.1311

..2.208

.1.955
-Z.183
_1.443

___-2.288
-2.126

----1.7QI.l
-1.582

.1,705
-2.002

___..2,132____2.163

.' -2.102
_2.536
-2.155
-l.:HS. 1.1533

__ .1.939
.2.31\5
.2.375
-2.150
-1,802
_2.501.1

-- _2.402
--.I.btl8

-1.885

.(.9"1

..1,738
___.1.91 U
__ ·1,709

-2,078
..2.357
-l.379
·1.370

__ ·1.195
..__ -1.353

.2.2014
-2.41)4
.2.210
101.2214
-2.255

-----1.95b
-.1.640

-1.905

.l,Q43
.'_1,929

_ .2.018
_._ - 1.933
......2.120

_2,401
·2.191.1
-1.327

_.-S,3H
_ -t,10S

-2.?6&
.... 2,261

.2.247
·1.490.__ 2.3149
.2.161

_- ..1.694
'.' ·1.190

.008
,018

_ ,010
___,017
..,017
.,012
,014
.011

__,02t
,01Q
,017
.012
,023
,016

._,010
,017
,013
,012

TEMPE ICHElv
RATURE COEFF,
(GR,e) (tol. SIS)

21,9
21, Q
21,8
21.9
21 • q
21.Q
22.0
22,0
22.1
22,1
22,1
22.1
22,2
22,3
22.~
22,5
22,b
22,7

'10.2
34.3
38.8
3/J.b
34,7
37.2
36.2
3".&
33,1.1
34.0
3/~. q
37,4
"!l2,7
35.3
38.5
34,6

_-3b. 7
:.)7.b

~ , I

FILE. NUfoIBFR MEAN
TIME

WATER
DEPTH
(M)NUMBERI DATE

6
2

___ 4
___ 2

1.1
b
2

"____ti
__ 2

U
2
IJ
b

._2
2---- IJ

b

12067A
130678
130b7A
1lJOó78
luOb7A

"lU067R
200678
200678
200678
210ó7R
2tC678
2?Ot>H
220678
2206H
230678
2b0678
260678
260678

lS'.OQ.OO
9.09.00

11.2Q.00
10.3u.00
13.0U,OO
IS,lu.OO
12.19.00
14.I.II!,OO
17.011.00
12.311.00
t4.5Q,OO
11.3u.00
13.5Q.OO
16.09.00
12.119,00
tl,31.1,00
13.5Q.00
10~lq,OO

..183

.175
,181
.177
.. 178
.PIO
.182
,179
.185
.• 1~3
.. 181
..18U
.182
.1f1.7

.... 180
_..184
,.185
.185

BOTTOMSLOPE C,10E.3) K.
~ __ ----~~ --~---- ~ -----iVALUE

PROFILE 2 PROFILE 3 AVERAGE (M)

.....v;,.....
___(;J;) _

,,, :,., .,

A VER A GE _. ___ _.
STANDARD DEV!ATION

_~1f1~
.003

__ .002
,000
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NUHBf.R FILE ~U~8F:R STANDARD OEVIATION (M.l0E-2) VARIANCE (M2.10E-4,

NU~BER DATE PROFILE 1 PROFILE 2 PROFILE 3 AVERAGE PROFILE 1 PROFILE 2 PROFILE 3 AVERAGE
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,':' t'. liSl . " l',8Qb 3,476 1,801
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1 b 120b71J 1.Ab4 t .81 t
2 .2 130b711 2,200 1'.951 1.Q57 2.0'58 S,tOq 3.828 ... l,A29 ..... 4. 2Sb
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13
!4
~S

__ 1b
t7
ia
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PROFILE' 1
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PROFILE 2

OUNEHEIGHT CM)
PROFILE 3
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130678
1'30678
1406H
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11J0b7f1
200678
200678
200b78
210t.78
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.025
,02Q
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NUMeER FILE NUI'1AER DUNELENGTH CM) DUNELfNGTH CM) OUNELENGTH CM)' NUMB. OF ZERO.CROSSINGS

PROfILE t PROfILE. ? PROFILE l
NUMBER DATE PROfILE PROFILE PROFIL,.E

_. MINIMUM AVERt,GE. MAXP1UH MINIMUM AVERAr.E MAXIMUM MINIMUM AVERAGE MAXIt-1UM 1 2 3
_ .

. . . , .

1 .. 120&18 .11Jt 1.351 1.93& " IJc_)O 1.2u7 1,8S" ,b8l 1.51Q 1.8q1 22 2" 18

2 2 130&78 ,598 1.020 1.859 ,560 1,02Q 1.835 ,368 1,045 1.1\48 :.. 25 .. 27 25

.--. 3 ____ .. IJ 130678 ,__.,73b _1.170 _.2,343 __ ,UIJS ..t.171 __2. lOl _ ,UUS __1.169 _ 2.097 -_. 2U --_. 21J ---- 24.

._. IJ __ .2 1UOb78 __ .&Q2 _1.1 Q2 .__ I,8bO ___ .2UQ __.t.nq5 _.1.833 _.__ ,1.160 __1,1Q7 ._1•B 15 - 23 -- 2S -_. -- 23

5 "
4 1UO&78 .. , C;qS ... .<nu 2,135 .3u5 .Q08 2.813 ,520 .977 2,88b 28 30 27

b b' lIJ0678 ,525 1,067 2,b8U .535 1.0b8 1.9118 ,,523 1,064 1.A31 L5; 2*>
.. '

2b 2~

7 2 200b7A .1501 .659 1. bllb ,488 ,825 1.501 .500 .894 1,76& .: s s .'. 3b 33
8 4 200678 ,653 1.055 1,750 .&94 t,053 1.737 ,5'56 1,051 1.bB .....:,:.., 28 " ...... 28 28

- ._. q _b 200678 __ .l8T ____.,862 _1.b70 .__ .•37b __ ,807 __1.'518 ,55Q ,Bbl __ 1•Stl3 31 33 3)_. ._.- ..-
. .10 _.2 210b78 _ .643_ ._.8L1Q __.1.339 .__ .~63S ___ I ASO __1.2U8 __ ,582 ~=--,852 _1,238 34 34 11

11 u 210678 ,513 .81J2 l,23b .. 5114 .542 1•148 ,585 ,894 1,tl02
-- 31J -- 34

~.. - ..
32

12 2 22067? ,bSO 1.033 1,91(1 ,bOO 1.033 1.938 ,590 1,034 1,7H
......

28 .:,. 29 29

13 (I 220678 ,'5b4 ,965 I,SLJ2 .584 ,942 1.520 ,521 ,902 1.539 -,30 ...31 32

1IJ b 220ó78 ,614 .. ,935 2,tElS .319 ,T8b 1.2b6 ' ,IJ9t ,835 1.291 ..' 30 '". 3b 34

15 __ .2 230678 .____.483 ___ ,820 __1.226 _.376 ..___,817 _t,216 .' .58b ____.1, Ob6 ___"bb8 -- 3U .- 32 .---_ . 21

lb ___ 2 260678 __ .150 _1.132 __ 1,533 __ ,551 __.__,959 ___t,UOb _ .4&9 •966 __'.574 . _. 2b -- ,9 -- 30

17 4 2hOb78 ..,57EI 1.029 1,570 .510 ,950 1.555 ,S17 ....,1187 ...1,591 27 30 29

1A b 260678 ,u57 .929 2.175 ,440 ,871 2,1Sb .055 ,926 2.213 .....3\ ...,.. 33 31

- .___.~488 .~, 754
-_.. ..--.30

AHRAGE _.571. __1.005 __..1,811 _..•959 .._1,710 .504 1,013 28 28
-

'1 1bIJ
--_. -- -~-

STANDARD DEvyATION ,112 .11J3 .392 ,120 .134 ,426 .132 .378 3 3 ti

--_
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w
N---_.
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, • •• ".' ~".. .. • ~. .' _ '" • ~'. • ... " .. • .1'; ..

T.I) .... SE()I~iENT TRANSP()~T IN RIVE~S TEST : 101
. .. ..._-_._--- .._---_._. __ .-

TAI3LF.: 1

~UMHER rILE NU"'fHP "'EAN .JATER MEASlIRED I~ATER 80TTO~SLOPE (.10E-3) K- TEMPE ClfFZY
T1~E DEPTH E:-IF.~C;Y StlRFACE VALIJE RATURE COEH.

"'U~AER OA TE ( ~1) SLI)Pf-. SLOPE PROFILE 1 PROFILE 2 PROFILE 3 AVERAGE CM) (GR.C> ( ~'. 51 S)
(.lIlE-:5> .(.1DE-oS)

- . __ .. .. . - . ._ ..- _. '._ . ... -_. -

r

1 2 l'WR78 12.14.00 .179 .002 -2.106 -1.761 -1.697 -'.100 "'.51Y .016 19.9 32..2
2 4 l')Ol}lö 14.04. U I) .1~2 .OOl -1.875 -2.395 -2.354 -1.462 -2.070 .012 2ll.1 33.6

:5 6 lSLl81tl1~.54.00 .191 • U()1 -1.4~1 -2.650 -3.126 -2.5?13 -2.7[,8 .(JOg 20.2 3!; .4
.__ ._. _ .. .- - - .008 20.2_- 4 2 1"'0878 8.39.u0 .188 •002 -1.519 -2.252 -1.537 ..1.102 -1.630 ..35·9.. -.- .5 .---4 lt.087~ 11.29.00 .18ó -"·-.002 -1.~94 - -1.544 "--1.020

_ ..
-.704

.- -1.0H9 --.017 20.2 32·0

" 6 160878 14.04.00 .181 . ,-, .002 -2.n44 ...985 -1.850 .'-1.322 'r" -1 •3~6 .01 6 20.2 32..0
7 H. 16l18/1l 16.39.1)1) .1 ti ó .OOl -1.919 -.642 -.6~9 -.404 -.578 .017 20.2 31·9
11 2 2101116 9.0~.OO .1~ó .11D2 -1.801> -1.t.>69 -'.480 -1.479 '.'-1.543 .014 2D.2 32·8
9 4 210.3711 11.34.(11) .178 .()O2 -2.113~ -1.869 -2.4811 -2.722 -2.3(,4 .014 20.2 .32·9

10 ó 2 Il) 8 I r\ 14.04.l)() • 11:l~ _.-.- '.002 -1.656 -1.691 -2.081 ---" -1.S71
_....

-1 •.,81 .011 211.3 .34#2
11 8 210iHil 16.29.00 .H2 ... '---.002 -1.625 -1.825

.-
-2.631 .-.--3•(lO7 . --_.

-2.487 .007 20.3 36.5
12 2 Z2()87~ 9.14.01' .190

..
.002 -1.501 -2.6;5 -2.280 -1.676

:
.-2.704 .008 2il.3 ..35'·6

1.s 4 2è(J3i'~ 11.39.i1t) .191) .UOl -1.375 -1.1>'36 -2.5.54 -3.1.56 -2.452 .006 ZO.4 31.6
14 6 72')~7H 14.U4.0U •1~5 .D02 -1.6.H ".979 -2.179 -2.07(1 -1.744 .009 .20.5 .35.3
15 8 Uc)tl18 16.'.4.i)0 .1He; .llO2 -1.8l2 -1.41)2 -.629 -.231 -.754 .013 20.5 33·2
16 2 '2.sil~7r. 9.H.On .183

--_ ._-
.1102 -2.050 -2.2.55 -2.594

. -
-1.892

..
-2.?4r'J

_.
•r'J19 20.6 31·4

17 .- 4 23087R 12.04.00 .1R2 - -_.--- .l)O2 -1.662 -2.86'3 -2.677 ·'--·-1.Q69 - -7.505 ..·.001! 20.6 35·9
1/ot 6 23iJI:S71S1/•• 24.()U .1öS .()(l2 -1.788 -.~.'33 -2.917 -2.98.; -3.011 .013 20.6 33.3
19 2 24UH1H llJ.:l4.ûO .18~ .002 -1.556 -2.065 -2.276 .1.654 -1.998 .009 20.7 .35·4 .

. . ..

AVE RAGE
. "'--"'-~"-' .185

-_. _ .._ .
•002 "-1.755 -1.912 -2.054 - -1.738' '··-1.901 ···.012 20.3 . 34.0

STANCA~O DEVI4TI0N .lJ04 .0uo .220 .óó3 .717 .856 .660 .004 .2 2.5
---~-

._~---------_.._----- -----_.
.,.... ."" ....... ',' ." .-:... ~.,"" ;~. ':.' :'-"'" .

,
.:... ." ". .. .... ~

::~. ',:.::; /; ,,', .~~ .~'_'&.. ; ~::; .' ., .~~~;:;;_..~~.·;;,~~·~~.~;'~~';.C';,~:...,"' .~... ,', :..' ..-:~~.

..... , .. , '"i'. • ,~_':'''.~_~" ...... •. ~.~:/:;'.:;; "}'~~~::~~' ; P.·
• " ' •. ' ';'::}' ·.t • , .. ',,. , ,.,

. .. :.., ,', ,." '- .. ,".,

:_. .... .; ....

".", ....... ,.,,~.",

.' '. W
_"" ",' .

N
-._.;-- -·N-- -

""',; .......
"~.

~...

.•••.• ,.;1••,.·: .••



. . ... -- - .. - ._--_.--- .. - - .- - - ---
0_'--- _____ . ____ ._ • _.-.- - .. " .. DELFT HYDRAULICS LAROR4TORY

-,_ . ... - ---- -------_.- ----- ._-..' . ._--- ..._---,_-
..

T.(l..... SEDIME~T TRANSPORT IN RtVERS TEST : 101._.
TAHLE:

_' ... 2

IJUMRE R FILE IW"IBEI? STA'I:l4RD OEVIATION. (.-1.10E-2) VARtA~CE (M2.10E-4)

I.u "'ij ~ f( nATt: t>~OFILE 1 PROFILE 2 PROFILE 3 AVER4GE PROFILE 1 PROFILE 2 PROFILE 3 AVE RAGE

--. --
- - .--- -~- - _- -----_ .. ._. ... -' _ .._,_ . .. .._ .. - - ----_. __ .. _._--

1 2 1SIj~,~ 2.25' 1.fl~9 '2.322 2.151) 5.093 3.570 '·5.391 ·4.6R5,,'
2 4 lr;(lK/~ 1.~H 1.970 2.252 2.060 3.~sn 3.881 5.073 4.261
.s (1 15c)~7~ 2.274 l.156 2.221 2.217 5.170 4.é-4S " 4.'Y54 .' 4.917• ''<;'

4 2 1f>O-'l7'\ 2.294 1.H76 2.168 2.113 5.261 3.52l) ". 4./02 4.494
5 4 16087H ----2.231 ··--·1.9d8 2.157 - . 2.125 4.977 ..- .. 3.951 .-. 4.653 - 4.527

-- 6 --- 6 16087H ---'2.529 --'.942 ·--1.H3 - _.' 2.0~5 --.- 6.396 .-- 3.771 --3.179 -. - 4.449
7 8 1601:ln>. 2.452 2.' 77 2.3';5 2.323 6.013 .' 4. n~ '''''' 5. t;4 5 .": .. 5•432
8 2 ~1:l1i(1'I 3.l12' 2. 1~1 1.975 2.JR4 9.150 4.6~9 -,>. 3.9 IJ2 5.3Q3

," .
9 4 (1()~/~ 2.4H 2. f. 'U 2.442 2.457 5.932 5.°20 ,'~" ,.966 "" 5.959

10 n 2" J ril ~ 2.10H 2.21.,14 2.2116 2.4(13 7.3B .. , 5.21'.1 ' '" . 4.81,6 5.820
11 8 2101378 -Z.435 ..- 1.Y55 - 1.Q2S -- .. 2.1()fI 5.931 --- ..3.822 ._ 3. 7H ._- 4.490

. , Z -_. Z 2208-/8 --2.54R ·--Z.07? '-2.528 ---. 2. 3R4 -- 6.492 --4.314 . '-, 6. 3~9 ._- 5.732 -
1.i 4 22()~7Î'\ 2.473 2.1J32 2.579 2.362 6.117 ,.." 4.129 '::.' 6.653 ";//'."5.6 3~
14 " ?2!)r:.'~ 2.H3J 2.421 ?.313 2.521 ~.Oa9 5.8f,1 ; ;- 5.351 n.407
1., ~ ~~()X7~ ~.432 1. >! 2j 2.HO 2.H8 5.916 ' 3.322 '., 5.41f.. .:.... 4.905

Ht 2 2.ilJölö 2.63J 2.2.~1 2.21:15 2.3x2 ó.91~ 4.976 5.219 5.7115
17

_.
4 23081~ --- 2.271 --- ...2.235 .-.- 2.529 -- 2.345 ..... 5.159 -_.... 4.994 -- 6. H7 --- 5.517

- 1R ---- 6 230878 ..- 2'.901 . ·--Z.278 ---Z.172 .._. Z.450 -_.- 8.41 5 .._ 5.188 '--4.717 --6.107 -
19 2 240878 2.437 2.123 2.433 2.331 5.939 4.506. '"'' . 5.920 .: 5.455

»-», ..... ".

AVERA.GE
.. .- Z.480 --2.108 ...-. 2.263 _ ... 2.283 6.213 -._--4.474 ---5.160 ._.- 5.283 -

STANDA~O OEVIATION ----.257 _._ . • 180 . --_ .. .208 - --- .143 ..·-1.30Z ----.765 . ·----.920 .--- .660 ..-
..

~"". .... " " '". ,. ..~'". .... ,.', ',.

•••• ".. " .. '0,'" ••' '_,"

,1 •...... , .. ."',,,

•• ~'.' .. -0,0'

.. ·,'tI" .,.'r",· "',"",' ""~ ,. ,... •..... 1'··..x..·~·',>y'~I" ..
.,,; ... ".

. i
.,u, " •...•.

·.,.W.
,..N

W

';:',:~~~/:~,~~'.,,~~~~.~.'~"/.NI''' ," "~"~;'.: ~/~:'~':'~<~:.~.:.'U
,. ;.....:': ':,:'",'I .•.

"', '...,.". ,,:

-------_. _._--- -----
::,:.,.:~..... ".

,' •.• 1•• ,......,, ,.,.~~~
.,. , " ... "., - .,',- ~','~
. ". ,.',..

., ".'" ..,....,..",.,... ,.., '.,J. ~-. . ...... . ..' .' .,/, ....;, ....,
..:.".

.....:.-.; ..
, .,." ']'0 ""." ,:,.y.,., ':"1' ....,/. "· •••0· ~'.H, ":'-:~""~I'I':"
.. ,"... . ,.... ·X·.•. ,••• " .,

, ".... ,1"" ,. ,.,." , "'''. , ,,,' , .. • ... ".,. • •••

. ." ...., ... '•.:...... ,·h.. .' ;.,,:'.:.,. .". .. .. . " , ~:./.. ~" :"".~ ."
':-"'.(".'/" -r.: ..,. .1.';' ;-",": :;: ~ ..... '0 ~;~.: i'o"".:"/" :;" :.;'N.~1-' ,., '/"':: ',1'.' •• ".' ,"~" •. "".'//'/ ". ':;'

.......•••. ,1•• '•••• · 1.,.,.'. ;" ... /.•.•, .... · .... ·h'· .

._- _._-- ------- ._-_._._..._---_.

"

"'1', ;.'_"_..~:.~~~'~•.'~~~'~.;·~~~~~;:.~,I'·.'o;..~~.::.":.,,..'.~~..~.:~.;', ~',~.:~'.'.' ' .., ..
'., .. ""',, "~.:'~ '.':::,,:~:~..T.:.~:'~",:~;...:.:':'.:. :·:~~o:.'S;;.~:';rr-::,.i?~;.·".'::"·.,:': : '~'":",,,/~ ;, ::: :~..,, .1. . .. "...,~:~;'.:.~'~':·:·~'.::;':/~:·'~'/r~;s:.~'~~~.,'.:':;~,~~};;::·;;.;:1::;:·~~:;.:ft;:...~':".::':~~.:T:·~··:';'~':.'O '<':~::;;.',~'.: r: ,,, "'1'0,'" 1· .... ·'

". -,,~;,',.,...... 1'.'......'" .,_, .

---------------_._-------_._----
-------_. __ .._-_.-----_._-----------------------_._---

.. ".' .; »Ó: "/.~ :~.~~: ..: O' :};'-~:~:~~:~' .",:.•~ .:;~:.~ ~ (O~..~~~:.~.::~.'~/;:>.:"'.~':':",.,...::.
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OëLFT HYDR4ULICS-L4RORATORY -

101- 3---

._------ ._----_.- ----- ------_ .._.~
._-_._._- --_ .. ---------_._---- _.__._---_ ..

OIJNEHEJGHT (1'1)
P~OFILE 2

.051

.1l54

.l)5 6

.IJ5l}
--.049

.053

.\)54

.0')7.l)' .i
---•05 1

.(150

.057

.llS4

.OS7

.048

.061

.058

.059

.05S

- .054
.004

" ....~..~'n..'~•.•.. ".",.~ •• , "

_, ''':'' •• ';" ;.I.,' ,-. ~

. ,''';' ..... ""'"

·::··:··::f~~Ç.~;"~.:.".;. .',;~~:'.
T.O.W. SEDIMENT TRANSPORT IN RIVERS TEST :

T48LE:

NU"'AEP.! FILE NIJ"'BE~

2
4
e
2
4
t>
fl
2
4

- 6
8
2
4
6
8
2
4
6
2

o ti .~EHEI G IH «..)
P R I) F 1L E 1

OIlNEHEIGHT (M)
PROFILE 3

··:~~~j:t(,If;:~;~;~;~:rr:~~~;',,·:~~'..·,;;·~:,"'r"::iii:~~;;:r··~~::1t;;:~~"i:.~'~;~~
"O'~ " ~~ , ••··::·(Z·i!;::·.":·..-: ~"'.":;"": ,- '/ ' .:

,···.·.1 .' •.. ". ( . /
....lIMHER! DATE I . I I ti" ''''''''''7-\ t I t I :.,.";,:,.,;,,..

1
2
3
4
S
6
7
8
CJ

10
11
12
13
14
15
16
17
1M
19

~l I o,j I'"U i~ IA V E ~ A G f; I:~A X I '1U M I~11 NIM LJ '1 I AVER A GE! M 4)(I1'1UM IMIN I,.,UM IA V E ~ AGE! r~A X IMUM

15!)87~
15()~7~
151)!S7ö
16031A
160H78
I tSi)~ 7 F<.

1 ()(HS7 ~
21lH17B
210X/8
?10~/B
21081i:)
220H7,;
?20d7x
allR7~
è2lJ~lH
251)(171<.
23'11)78
25()878
l40ti('ö

.050

.025

.032
--- ..022
--.031

.053

.iJ'2l

.[)28

.030
--.uH·
--.OB

.022

.U7.1

.031

.022

.035
'---.032

.017

.02'

.062

.049

.Ût.S
-.057
--- ..068

.(166

.067

.061

.iJ65

.Oófl
-- .061

.066

.05~

.06'"

.U6(1
--- .066
--- .062

.053

.059

.()8~
• 095
.1û9

-_.--.1 03
-·.()97

• 1 Il '+
.125
.16S
.104
.099

----.127
.096
.112
.128
.11f'1
.132

---.115
.131
.11 3

.037

.(H,

.1129

.023
- .026

.tl39

.022

.O~5
•()ll)

--- .027
.-- .019

.037

.U31

.031

.1)30
---- • f) 34

.022

.026

.OiO

.075

.054

.l)92

.069
--.010

.076

.101

.U97

.128

.093
.• 1>72
.088
.OH6
.123
.1l~2
.093

--.Od7
.092
.OH9

.017

.030

.034
--- .023
-.013

.023

.021

.0.34
•012
.031
.025
.029
.029
.034
.037

.-.- .015
--- .034

.04/i

.009

.067

.062

.1161
--.054
-.047
.:::'.049

.061
.• 05U
.057

--.054
-.04R
.., .., .Ol,?

.1l65

.05~

.059
-- .1l6~
--- .073

.062

.056

'~'2~:t~::'~;:j;}~:.:~~~~:~(:;}~.;~:~~~::'.....':' .,~~:':,:"':."~;:t.:~r.:~'.~~.::.:0' •
".: :. ,.•••••• ':.~' ,/,/" .., ... , " N" •• ~ •••• ' .. -, ....•115

.• O~3
.101

--.104
---.094 -
.':'::".078

.116

.073

.102
---.1(l5
--.095

•112
.136

. , .137
.125

'--.104
-.130
"', .089

• 107

",I.... , 'O,~ .. , " .,,"1'•..•..• ,.,1", •.... " ,"
.~,;;~:.;:.:::';;:" : ';·"r, . .'i' .. ,

---------
.... " :.~"/:., "",;-:....f:~1~.~?:.·...~:~:~·-:'~..'f·~~·'.'T~:/.::···'~.·"·;;·"d·

, ;:: ,:·g::·:~;;;~i::;;)/::~'.:>-7, .:~."':1;' ;,.....;.:......,.. IN.------_._--- -------~
.:'.~:;r~.:~~::~.,;~;:~.::.~~...~.,.'.,..'.'.'''''.''..",.., ",.,,;~~.:':,::',,:,.".
',,;...:,,~.~~'.'~':;..," ';.:'" .~,:

',.':' . " :~.~.;.'...., . ',.
.,...." ..•,.,; ~::;../,..;..•',/",.I';., , •..',".:-v, .... ,.,,;,: ..... ;, "I' .,";'. '"h .. ', ""

-----------------------------
I'"~ ... ,.',..... .,., ..... , ~.

'.1',':':~~·.·:~·.~::;~;:r..~;'.'".:.. '..~,. I- .: .,:~. ". , ...... ".... ~
"';J.~.,~:/1J~l>.~~-,,..f;;;,..~,,1::;S~,..: r,-,·~d.;•...

AIJERAGE .-
STANDARD DEVIATIO~

--- • u2 8
.006

--.- ~·)62
.• 005

----.113
•01~

·--.02Q
.006

.089

.016
---- .026

.010
---- ~'059 .1---.1 06
'.' .007 .018 "-:"""-" ...::,'.:... :......'......

.... ', ;... ,~..... ".. ,'. ,. "

--------------------

',/,:://'f.' ,'-;I'.;;~~:. ' . .',:" ~"".: ~~'.:, ,.
,...,....."./, .. ",....... .....,. -.~, . ,.'1.

---------_.------------_._._-----_.- -- ------ --_._--_. - -- ---------_. ------ ----------------------------_._-------_.

. ''''''_'''/.''';'' ..... ~.. , .,.. . .. -:..,.. "'/""" '," "',' ,..,.... .,,,, ...., "'''':,'''
.v..

.~..: ~: ~,,'.;"..~:'.:.:;~,,. ~:,'.:<:, ..~::~..~:..,,:,.:.:;:,;:.~~'::"::':..~~;"... ..
..:::~..~ ';" . ':";.-;:::~~~'~'.."~;;":~~:.;~..,~,~;;'~"~~~~'.~~~.:~;/'~"..",.'"'' I .'''.

",,""" "
.:;.,

------_._------------,--------------------_._--_._._-------- -
" "'" '...~,./., ..,.., ." '. '.' '." ....,... ".' .~.. ,. ;"".,.-." .

'l ..
• • "~~. '1' !-r= / ..~..~/(~/,:~'1'. '~(!~~;;';~-;j:~\~,'.~"~;'~~~':~.~:":'.:'~":':f>"~'_.~":~.~;~.:':':.. ,;" ..



--- _.. _" -- - - - -- -.- -_ ... _- -- - - . - ._. __ .- -

--- ... -----------. -- -- -
._- ... --- - - -_.- - -- ----- ._- --- _- -----_ ... -- . . - .---. -

DELFT HYDRAULICS LABORATORY,
"

.... -.

r.o.w. SEDIMENT TRANSPORT IN RIVERS
. "_' .. ,.' TEST : 101

- - - _'
- - --' - ._----_. .0. _~ __ ---------- .---._-- . TABLE: 4 -

- ,- - - . - - --
. _. - - - - ._-_.--

~HJMBEF1 F I U: ~wti, !.'I E W !)lJ~ELENGTH Ol) DUIIIELENGTH (lol) DUNELENGTH (ro1) NUMO. OF ZERO-CROSSINGS

PROFILE 1 PROFtLE 2 PROFILE .s
vu ,'1H E I< DATE

PWOFILE PROFILE PROFILE

MINI~LJ~~ AVERAGE ,"I A X I ,~u~I MINIMU"l 4VERAGE :.IAXIMlJ'I MINl~U'" AVERAGE ~'AX I MlI;'II 1 2 3

. - ---- - --- -
_. ._-_.- _- - -_- - -_ - - --- - -- . ._-- -- - -

1 2 1'j(J~/ö .6';' , • r179 1.73'+ .568 1.080 2.44~ .573 1.243 2.314 26 26 22

2 4 1 ~ I) "i 7Jol .1~4 1.1n 2.032 .l:otJ9 1.15~ 2.232 .623 1.074 2.478 -. 26 24 26

.s 6 l~UI)/I' .612 1.076 2.0QU .';29 .952 1.589 .739 1.112 1 .721 26 30 26

'4 - 2 1()O~7b - .67j 1.157 1.1116 --- .271\ 1.026 2 • o I) i) .593 .997 - 2.1U ._- 25 --- 28 ---29

--- 5 -- 4 160tl7R -- ~665 ---1.401 -2.464
._- .5~b 1.000 1.649 .---.325

-_._ .
.826 -- 1.578 -19 -- 29 ---- 35

6 6 , AI1'H~ • in.s 1 .211 2.,90 .553 1.112 2.601 •.B7 1.155 2.714 =: 23 ....26 . 25

7 8 lA()8/i-l .,~ 2 1.f)37 2 • .sn 4 • 5on 1•1A'• 2.494 ."-89 1.105 1.845 .. : 28 25 26

B 2 21\JR7h .4U6 ."'61 2.377 • 5'~1 1.143 2. HOl •545 1.047 2.331 . ', . 28 23 2fl

9 4 21ln!i'h .6311 1.14'l1 2.195 .2Ol4 .o_;o 2.590 .376 1.185 2.864
.N~.

22 29 23

10 6 21(l~78 . - .644 --'.140 2.7R3 -- .207 .939 2.235
_ ..

.477 - 1.160 1.R46 _.- 20 -- 24 . - 26

.-- 11 - 8 210117'"----.-.614-- --'1.114 --3.052 -.468 --'.192 - 3.1 [12 .- .451 --1. 000 '-2.239 --;-;-:27 - --- 25 -- 27

12 2 7201:1/8 .;93 1.241S 3.629 .607 •999 1.617 ...648 1.00R 1.842 ;'~"23 ,..' 29 29

1 , nOH7~ .311 .9.59 1.';1)5 .579 .91i5 1.991 .561 1.1~4 1.885
....-; .

30 30
4

" 24

14 6 nO!S(b .487 .959 2.595 .402 • 91iI) 2.575 .400 1.160 3.146 ".:'.28 26 23

1, b ,rt1ij/t- .476 .926 1.1')75 .556 .938 2.283 .515 .954 2.076 31 30 31

16 - - 7. 2~O~7R ----.2 tS 1 .- .993 --1.939 -- . .593 1.005 1.796
..__ .

.649 '-1.218 -'1.822 _ ..29 ._-- 27 ---20

'7 -- 4 23087R ---.609 . ·--1.,7R - 2.587 '-.593 1.0ó9 1.g58 --.574 ---'.459 --2.646 --- 25 -_. 21 --- 18

1~ 6 251)ts7~ .293 .997 2.148 .416 1.452 3.067 1.135 1.638 3.225 »<: 26 20 18

19 2 24U~11< •600 1.213 3.398 • .5112 1.405 3.515 .227 '.173 3.230 ..:,,, 24 21 25
. ,',

. ,

.- .

AVERAC,t '''-'.515 -1.100 - 2.357 .491 .. 1 .OSO 2.317 ---•549 1~142 -'2.315 =: 25 ---- 25 -- 25

STA~OA~D DEVIATION .162 .• 123 .560 .134 .148 .530 .196
. , .179 .528 3 3 4..

" '" ',/.' ,'0' •.~,I",'" .. • "./.,o;'~:"("', ;,'-, .... ••• I

,' •• u •...... '.. ,,"

C~LCULATIONS ARE MAOE·wITH REG4RD TO THE SINGLE PROFILESLOPE.

._----_.
I

"""1',;, ••:,';"';',0

.·'W.
... 1'-.)'

.. VJ.__

"1 ~., ",,'" .' •

, .

': '.~'. ,. ,.. ,,'.
V'•

_..•_--_._ .-_. ----------
.~..-'. -: "'.'

------- -------.. ' --_.- -------------
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T.O,~, SEDIMENT rRANSPORT IN RIVERS TEST I 100_- _._- _ ... -- .._._- ._. _.- - _. __ ... -
TAfolLEI 1--

NUMBER FILE NU~llER MEAN wATER I1EASURED WATER BOTTOHSLOPE C,10E-3) K. TE~IPE CHElY
TIME DEP TH ENERGY SURF ACE VALUE RATURf CDUF,

NUMBER DATE (M) SLOPE HOPE PROFILE t PROFILE 2 PROFILE l AVEIUGE (M) (GR,C) ("",5/S)
(.10E-3) (,10E..3)

'-" . . -
_.- _.. ..- - --- --_. - -
,-- "".

1 i 12061A 9.SIJ,OO ,181 .002 .l.b25 -1,185 .2,~Sl ·l,8S5 ' .2,'.!i&tI lOOf 21,8 tll,2

2 ti 12(1&7A 12,3Q,00 ,180 , .002 102,137 .3.t'fl .3,343 -3.102 .-,·3,205 ,019 21.9 3IJ.1

3 6 120"78 15.0<1.00 ,183 .0(')2 .l.b31 -2,182 -1,705 ·l,91Q -t.Q43 .008 21,9 40,2
IJ 2 13067A 9,09,00 ,115

._--- .002 .2,2H8 ·2,01J8 .2.002 --·I,7l8 --1,1:129' -- .Ot8 21 •q 34.5

5 - - IJ 130678 11.29,00 .1A1 -----, aol - ·1.769 -- - ·a.OO9 --- .2,132 - ·1.914 -- ·2,018 ----•010 21,8 3~,8
b 2 , llJObH 10,3/J.OO ,177 ; .002 .2.19/J .1.928 .2,1b3 - ·1,709 '--~'·l,q:n ,011 21,q 11.1,6

7 4 l~Ob?e 13.0 IJ. 00 ,178 ,002 "2,15& .2,lt\O .2,102 .2.0713 :.,.2, 120 --_.011 21, q 34,7
8 6 1tlOb78 15,3".00 ~1f10 ,002 ·l,qO& .2.4QO .2,~3b .2,l,7 : .2,11&1 ,012 21,q 37,2
Q a 200~78 12,lq,OO ,182 .00i! ·1.1)25 .2.0'11 .2.159 .2.31Q -2,1QQ .014 22,0 36,2

t 0 14 200b78 14.IJQ,OO .1,Q
. __ .-

.ooa -2,1I;b -- ·t.2'37
._..

•1.US
_--

·1,370 -- ·1.327 - .017 22,0 3U.b

11
._- -

6 200ó7S 11.0u,00 ,lAS
-_ ..

.002 .2,0~&
_._ ..

.l.4S0 -- .1,~31
_-

-l,lQS -- -1.393 --,021 22.1 33.4

t 2 E 210b78 12.3'1.00 .lA3 ,002 -2.075 .1,811 .1.Q:5q .1.3'53 --- -1,101 ,OlQ 22.1 '31.1.0

13 " 210bH llJ,SQ,OO ,la 1 ,002 .2,0'jb .2.208 .2.385 ..2.204 ,:..2.266 ,011 22,1 3/J,9

t" a 220&78 11,3u.OO .1~41 .002 -1.788 .1,QS'5 .Z.:H':i ::_,-• 2 , IjS4 .: -2,261 ,012 22,1 37,1.1

15 4 2~Ob78 13.SQ,OO .182 ,OO~ -2,231 .2,183 -2.3'50 .2.210 ·2.247 ,02l 22.2 32,7

tb t, 220678 Ib,Oq,OO .1S1 --- -.002 ·1,850 .1,4113 .l.a02 -- ·1,224 -.1.4QO- - .01& 22,3 35,3

17 -- a 230 b'l A 12,4Q,OO .180 ----,002 .1.800 --.2.288 --.2.5011 -·2,255 --·2,3IJQ --.010 22,11 -38.5

1F\ 2 2b0678 11.3t1.OO • 18 IJ ,002 "t,qua .2.126 .2.402 ·l.Q'Sb ~:'.2,lbl ,017 22,5 34.8
t Q 11 2bOb7B 13.S<1,OO ,18S ; .002 .1,812 .1,7ç~ .1.&118 .1.b1JO -1,&911 ,011 22,& 36,7

~o & 2óOb1A 16,1<1,00 ,las ,002 ..t.737 ·1.5~2 .t,Se5 ·l.qOS -~,·l,"~O ,012 22.' 37 .b

._- ..-. _._._. _. _ ... . , - - -_.-_.-..- --_-_ .. --
--- - -_._-

AVERAGE ,1~2 ,002 ·1.QS8 .l.Qr,b .2.1UQ -2,042 -, ·2.052 .015 22.1 Jó.l
STANDARD DEYtATION ,003 .000 ,201 ,U~b ,450 .633 ..-- ,~38 .004 ,3 2.S

-W '
__ 0 __ --

N
-0---

- .._---_._------_._-_._--- -- _- --- _ .._------- .._------ _._--_. ----._- -_. - ...-~ ... - _._. _._---
-----_ ..- - --------

....... r.:. ' ..... , .•.': __,__...,.",.;-~,••,., •.~,I...:.,•.~:...,••, .... ' "~"I'•.._.•., '~_;.....,..:.....~'.J,·O ..../,"'/.·., .' " ''',1''''
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T.O.w. SEDIMENT TRANSPb~T IN RIVERS TEST I 100
._. - .....- .--- - _. - - --_. - -- .. _.. .-

TA~LE I
.-

2..

NUMaER fILE ~lJMBE'R STANDARD DEvIATION (M,10E-Z) VARIANCE (M2.10E.4~

NU"l8ER DATE PROFILE 1 PROFIl.E 2 PROFILE 3 AVE~AGf PROFILE t PRufILE 2 PROFILE 1 AVERAGE

. - - .- .. - - _ . - ._- -- -_. -- - - .

- ---- . - -- ._.-- _ .. .- . ._----_. . ..- -._-_ .•.- .- - .. ._--- .

t 2 12CbH 2.156 L90b 2,181 2.149 U,baq 3,631 .. '. S.b97 .. 4,6'59
2 a 120&78 I.R03 1,63& I, Q23 1.1137 3.250 2.bH 3.óqq 3,20Q
3 6 120b7R 1.864 1.Q51 1.871 1.8Qb 3,an, 3.801 3,502 3,595
4 a 130/,78 2,.:?bO 1.951 1.'151 2,058 5,lOq

..
3,828 " 3,A2'1

'0',
U,2'jb

_.- -
5 4 130bB ----- 2,1'72

.._-
1~e5b

._- _ ..
t ,841

. __ ._.-
l.qa!i

....
4,2Q4 --- 3,1.1 1.13 ---·1.1I1e!! -'3.716

h
- i lUDb?8

-_
2.28&

_..__ .
a',245

._. --- a.oo& '-'-2.11"1 --- 5.224 ----5.oH --'4.026' '1.763
7 4 . llJOb1E! ",.. 2, 12b 1. QIl8 I,Q'1l 2.0?2 1.1.521 , ...,. 3.7'16 ....". 3, QbU =: a 0'13,.< ,

8 6 140b78 1. q7q l.en 1,857 1.81)0 3,91~ 3.3bO 3.1J48 ::.':3,"574
Q a 200b78 1.'_Sl 1.bQ8 1.807 1.' 85 3,tl2b 2.81.\2 3.2b5 .; ).1'11
!I' " 200(,18 2.234 1.68q 1.883 2.002 4.989 3.S'O

.. 3,51.15 4,035
11 6 200b1é -2,108 --.- 1.8uu --- 1. QO1 -._-' I.Q~l --. 4.1It1S --!,1J02 _- 3.614 - 3,820
t2 2 210&78 _.- 2,116 - - l.7bb -- 1,A1I1

_.
1• q 10 .. - 4, ti" 8 --'1,118 _.- 3,412 -- 1.bó9

13 4 210b,a .. I,<no l,!i62 1.70'1 1,733 3,123 .:. 2.11H ",.,<~. 2 q 2 0 '~;;':. 3, 02 7
do. ,. •

t U i 220b18 . t , Q22 1.123 1.172 1.80ó 3.IIQ2 e.Q6Q ... 3.il1O .: 3. ~6 7
15 " 220&18 2.010 1.791 1.8/)9 1.flq2 4,040 3.250 ... ::. :5 .1J92 .". 3. SI:I7
16 6 220678 2,028 1.bSb 1.814 1.8B 4.1ta .. 2.7H ,.

3,291 .." 3, 3H2
t 7 - a 230é18 --- 1,9:38 -- 1.?2Q -- . 1.758 --.. 1.8 n8 _ ..

3,757 -.-- 2.9QO ._. 3.08'1 --'-3.279
IA 2 2bObH ._-.-2.029 ..-. 1.810 .. -. 1. eno 1.9H -. -.. a. 11., --- 3.215 ---3.881 . '--J,758
tQ 4 2606'8 . 1. QS3 1~'118 1,823 1,851 3,910 o. 3,051 .... 3.322 o.,;,. 3, 1.13 Q

zo ti 260&78 1,866 l,15ê! 1.817 1.813 l,480 3.683 3,300 ,::::.3.288

AYfRAGf . 2,028 1.8'1 S -1.B90 1,911 ",132 .. ..l.3U - -- 3,592 ---- 3.b80
STA~DARD DEVIATION ,1UO .149 .141 ,121 .515 .Sbl .575 .1.178

;,. .,. ,~., .. , ...... ~;, /0·'

;' ...... ,. '," ..• "''?''.' ""'.

'..
..; ,~.:.';~..::"~ ~~~:';.~~~~;~n~:.;:'.,',:ó;' ..~i;;,~;_',~~.r:'~..i;,:-,~· .. :,~:.~;'.,

.. :.':,.... ,

, ~.' ..,."./., "'.' " '~'.'.'

-, .,. ~O/' »

, '

/~::.'{/...... . • '.1~:-;I',.... :-; ......•. !.'v- ~..!~~J.•~....
•.. .c,

w

J' 'J.,~.'..~.::'.," ."," '.,,,/'
-:." -;'
h •-,~. ". '..

~."...,
"":'.:.

.
"'N.....,

----- ---_._---_.
.....,. i' 0•• """'. "~.:'~: '•• , ••• ",

. ~; ,'.:., """
. ~'../..,~. ""',

------_._----
...., ....,,'. "/ ....., .,

.' :..
, 1,,,.",., ". • .•t'••~, ......

"',

", .."."
.'

.' .:.".:..:,.

,' .
..... " ..." ..

'01 •• ' '.':' •

": ..

--_ .._.._-----_. ------------------------- ---_ .._---_.
..... '/ "':' .. ,~.~' ' ... '.1'.: •

.. ... ., ..... ,.
·:':>;_.·~,:·::::··:f,:.\··~~2;·:·':.·~···.~/ -. v '
......"•.•• -••~... .;'.<:'.'



-- -- .._-- --- - -- -- _.._.-_. _.
- ... - -- --- DELFT HYDRAULICa LABORATORV

-- - _._ .._----~-_. __ .---- ._- _,._--_.'-- --- -
. ,- "

T,C,W, SEDIMENT TRAN~PCR7 IN RIVERS TEST I 100
..... _._- _-- - - TA~L!::: :3

NUMSER FILE ~UIABER DUNEHEJGHT CM) DliNEHEIC,HT CM) OUNEHEIGHT (M)
~ROFILE 1 PROF Il_E ? PROFIl.E 3

NUMBER DATE
MINIMUM AVERAGE, MAXIMUM I'IINIMUM AVERAGE' MAXII'IUM MINtMUM AVERAGE MUlloIUM

-_- - - --- --- - - - --- --
,- .

1 Z 120b78 ,021 ,053 ,OQ7 ,02& ,047 ,07$ ,011 -,0u ti ,01Cl
2 " 120b71\ ,02'1 ,048 ,071 ,020 ,043 ,065 ,031 ,0'50 ,08b

:3 b 12CbH ,037 .055 ,073 ,021 ,OSI ,073 ,0JCj ,OS4 ,Ob3
4 a 130b,e - ,(133 ,--, ,0Sq ....

,101 . -- - ,016 ,04'1 --- ,OB' --..,0211 -' ,051 ---,on
S IJ 130b7A -- ,030 '---,OS6 --- ,076 ,031 ,048 ,061 .- ,031 --,051 ---·,070

6 2 l/.1Qb1é ,041 lObS ,092 ,040 ,056 .0~1 ,023 ...~' ,aso --',014

7 " 140b7A ,027 ,05b ,104 ,024 ,048 ,OH ,021 .-,051 ,085
A b 1!JObH .02A .051.1 ,082 ,034 ,049 ,057 ,025 ,~-.,OS1 - . ,077
Q i 20QbH ,025 ,OIJ? ,084 ,024 ,Olll ,ObO ,029

-,-. ,048 ",'. ,OH
10 ti 200bU - ,Otll ---- ,Obi .- .113 .010 ,050 ,074

_.- ,017 ---,050 --,07&--

11 €I 200678 --- ,02'3 .--,0~7 - .104 ----,026 ...- ,04b
- _-- ,070 -- •02& -,0'53 - --.oen

12 a 210678 .02R .058 ,089 ,035 ,048 .Oh ,OlQ -",.- ,OSZ --''',081'
13 4 210b78 ,034 .056 .07B ,025 ,04L1 ,Ob2 ,039 -- .O'!il =. ,0e1
1~ Z 2201:178 ,038 .051.1 .07) ,02Q ,OU6 ,060 ,02& ':,051 .- ,074
t 5 iJ 2Z0HS .0~8 ,055 ,OQ1 ,028 ,0Ub ,Ob4 ,022 ,048 ~". ,084
tb .-. 6 2201:118

._-
.038 ---.ö58 -- .oa8 -.- ~02 b .... ,042 -- ,0óQ ---.-,01q -,oas --,071>

i7 2 230b7~ - ,025 -- .04&
._ .. , on --,021 ,040

-- _.
,0bO ----~01q -,051 -,074

IA 2 260b1g ,037
" .

•055 .08U .022 ,047 ,061 '.' ,02t ......,,"', ,04& '::'~:,06S
tQ 4 2&06'A .027 .053 ,074 ,028 ,0'15 ,0Se) ,030 -:,052 ,071
20 b 2b06113 .0211 ,Olll,l ,070 .022 ,040 ,0&& ,018 . ,04l '. ,070

. _.--- . .._- .._ . . --_.-.. -- ---- ..
.. _. ._- ___ A

AVERAGE ,031 .055 ,OM .021 ,oab ,OH ,02S ,-- ,050 --.. ',075
STlNDA~D DEVyATIO" .00b .OOS ,013 .005 ,0011 .00& ,006 ,003 ,008

---

: ..'~',' .,.
. ..;,. ",...•.".",.,,, . •... _,".... • "0- ••~•

.....,., .~.. /, -,. ',/.

• '_ ., " ',' '.'~ '-Ol' , ~'vs:: ,. •••.•..

"":~, ,:''_, ',:' .~.:. ". •• :' J

",.... , " ".,'/ .,~.,.,:
,"'0. ,', ., N".'''.·.·.. ...... '. ,,"', ...."'.. ',.

.~.'
'.""''Y' :"""

. '."~':: :"'~"'-;.", ' '. . .
/.:;

.,.~-I,.::.'/'.. ,H" ..', .•'~•.:...,.•. J, .. ,

...tI''''b.~.,.. ';.' ,-,,,..;.',., -, ..~ '" ,",.". ". :.
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T.O.W. SEDIMENT TRANSPORT IN RIVERS TEST I 100
----,- . -- -_.- .,_ - ---- - -_-.------._--------- ---------, _--- ...- .. TABLE I /.I I

-- - -__ .. _ ..

NU"'AER FILE ~U"'BER DUNELENGTH CM) DUNELfNGTH (M) e>UNf.LENGTH (1'1) NUMB. OF ZERO~CROSSINGS
PROFILE 1 PROFILE 2 Pf.!OFILE 1

NUMi'ER DATE PROFILE PROFILE P~OFILt::
MINH~UM AVEIoIAGE MAI(I~'UM MINIMUM AVERAGE HA)( IMUM HINIMU~1 AVERAGE MAXlt1lJM 1 2 l..

..._-_ .. -_ --_. -_ . ---_._-' __ . - - -- .. -.. 0'" ____ _. -
- . ...

1 Z liOH8 .312 .B;\ 1.810 .~Sl ,810 1.643 .344 .643 1.~2" .... 32 :n 33
2 4 1201>78 .323 .811 1.458 .U2b ,BIÇ 1.84} .4b6 ,7qQ 1,SU 7 .. 14 35 34
3 6 I?Ob78 .llJl 1.353 I.Çll, ./.150 1.2117 1,881 .ó81 1.51Q 1.en 22 24 18
(~ i 130ó78

..- ,Sq8 1.020 1.8Sq .5QO 1.0aQ 1.8lS ,}bS '-I,04S ..
1,848 -- 25 .._ ~7 2S

5
.. - ~ 1lOb1Á

_ ..~.-
.136 1.170 2.343 - .- ./.IIJS 1•171 2.101

._--
,IJ46 -'-l,lbQ ...

2,011" --- 24 --.-24 _.
2/.1

b a ' 1'10bH .•6Q2 1.1<12 1.8bO .2(jQ l,OqS 1.8H ,UbO I, 191 .-1.815 '''oW'' 21 ,~.,:. zs . 21
7 4 UI0678 ,sQS .Q?" 2.13'3 .J45 .908 Z.8n ,520 .917 2,~8ó 28 30 a7
8 ó lt10bH .'52'5 1.06' 2.684 .535 1.068 1.9118 .S2} 1.061.1 1.831 ';"26 2~ 2b
q 2 200678 .501 .859 1.646 .(Ja8 ,825 1.503 ,500 ,891.1 1,H6 ........33 .' :Sb 33
Hl II 200b7A

"._.~-
.bS} -1.055 1.750 --- .b9Lj 1.0;3 1.7J1 -- • SS& -1.051 .-1.6H --28 -- 28 28

11 6 ?OOb7a --- .lB7 .862 1.670 -- .316 .~07 1.518 -- .5SQ ----,e bi -1,543. -- 31 ----:n --II
t 2 2 21 bH~ .b4l .8LjQ 1.33Q • b l'S ,8S0 1.243 ..• 582 .. ,flS2 t. 258 ....34 .'- 34 31
13 .. 210bH .513 .8tl2 1.2.51. .5611 .842 1.1'18 .585 ,894 1,402 }/.I . . 3/.1 32
14 2 220",8 ,b50 1.0H 1,91'1 .600 1.0.B 1.Q3S -,5QO ~.1.034 l,1H " 28 29 zQ
t !i 4 2201178 .564 .qbS 1.54l .584 ,QU2 1.520 .•527 .902 1,539 ,'". 30 31 lZ
16 6 220óH - -~.,614 .915 2.185 ,319 .78& 1.261 .- ,tiQ 1 -.- ,835 . 1,291 .-- 30 .---36 34
17 2 230b78 .tl83 .820 1.22& - ,376 ,617 1.216 _. ,S66 --1,066 - 1.bbK -~-.-- 34 _ ..

32 . - 27
t8 a 2bOb'H! ,750 1.132 1.533 .5151 .qSq 1.406 .4bCJ ,968 1.~711 ..... 2& Z9 30
IQ 4 2bObH .578 1.021il 1,570 .570 ,Q50 1.555 ,571 .9R7 1,591 27 la 29
20 6 2b06U .IIS7 .qa~ 2,17'J .'140 ,871 2.lab ,05S .Q2b 2,213 31 n 31

-- - _. .. ..

AVERAGE .SiJq .9Q2 1.7Q6 .483 • "HP 1.713 .4Q4 ,QQLJ 1,147 2q 30 28
STANDARD DEVIATION .127 .142 ,l79 ,11 S ,132 ,404 .130 ,lób ,3ó2 ~ 3 IJ

_W__..
-_.N-

\0

CALCULATIONS A~E MADE wlTH REGARD TO THE SINGLE PROFILESLOPE. ._._--_.~_..~-_... --------------_. __ ._-_. ,_ -_ -_. __ .- .---_---_.
",._ ,...• '

~. / •• ~,J' ..... .I.""~ ;. "'" ... .' :','"" • ti
'''.' "',"N" .. 'I ,'_I.; ..... ,,'
,';,' '-~'/.~,.,.' .....~..//..;.• "';~". ~:..,' _. ~.. ',.

-----_------_.---_._-------------
....;.•/"~ ':.'.1 ...... /", .../ .• ' "';-"', :.~.::,...,.,~ ..... ',' 1',:"-' ..,.. ,-
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Som der kwadraten

duinhoogten gootbreedte 0.30 m gootbreedte 0.50 m gootbreedte 1.50 m

prof: 1 2 3 1 2 3 1 2 3

Rayleigh verd. 10.7 13.7 11.8 5.8 8.5 6.6 3.7 2.2 2.8

Normale verd. 3.3 5.4 2.4 4.6 3.5 3.8 3.9 1.7 2.6-- -- - --
Log-norm.verd. 3.5 , 5.9 3.4 4.5 3.4 3.3 3.4 1.7 2.5-- -

duinlengten
..

Rayleigh verd. 12.9 15.9 9.7 11.0 12.5 R.5 3.2 2.0 4.4

Normale verd. 5.8 8.2 5.1 7.4 8.8 7.8 3.4 1.7 4.4

Log-norm.verd. 3.4 6.4 3.0 5.7 6.7 6.I 2.3 1.6 3.5-- -- -- --

Parameters: Log-normale verdeling

duinhoogten gootbreedte 0.30 m gootbreedte 0.50 m gootbreedte 1.50 m
-

prof: 1 2 3 1 2 3 1 2 3

schatter gemid.(m) 0.054 0.047 0.053 0.060 0.053 0.056 0.075 0.067 0.073

schatter stand. afwijking (m) 0.0027 0.0029 0.0025 0.0044 0.003" 0.0037 0.0053 0.0046 0.0050

duinlengten

schatter gemid. (m) 0.87 0.85 0.89 0.95 0.91 0.98 1.42 1.13 1.41

schatter stand. afwijking (m) 0.31 0.31 0.34 0.37 0.37 0.45 0.64 0.51 0.67.._ -- -

W

l:'-
1.0
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5.4 I

'e rmaas - H/Leffq a Rb H L L 8 uktop top
ie t i.ng (m2/s) (m) (m) (m) (m) (-) (N/m2 ) (-) (mIs)
,= 750 urn
, = 0.30 m O. 1 0.182 0.1.44 0.046 0.959 1:18.8 1.57 0.1292 0.192,
~= 0.50 m 0.1 0.185 0.152 0.054 1.080 1:18.0 1.49 0.1227 0.182

,

TL meting

,= 750 urn
»»

~ = 1.50 m

, 1 O. 1 0.198 0.183 0.0601 1.095 1:16.25 1.318 0.1086 0.174
, 2 0.1 0.198 0.184 0.0590 1.005 1:15.0 1.296 0.1068 0.171
, 3 0.15 0.284 0.258 0.0751 1.267 1:14.85 1.254 O. 1033 0.165,
l' 4 0.05 O. 111 0.106 0.0451 0.903 1:18.0 1.311 0.1080 0.173

l' 5 0.05 0.110 0.105 0.0463 0.933 1:18.15 1.339 0.1103 0.177

l' 6 0.2 0.363 0.320 0.0762 1.325 1:15.4 1.286 0.1059 0.170

l' 7 0.227 0.397 0.344 0.0745 1.327 1:15.8 1.318 0.1086 0.174

l' 8 0.287 0.490 0.41 1 0.0777 1.361 1:15.5 1.310 0.1079 0.173

Hbberink

net i.ng

) = 1000 urn

3 = O~50 m 0.09 0.184 0.157 0.045 1.200 1:24 1.45 0.090 0.163
(geschaü _igeschaÜ

Vermaas meting (geschat)

150878-1 O. 1 O. 178f 0.144 variabel var. var. var. var. var.

"



5.4 11

Vermaas 106 - -S ~ s swerk afw s afwtop mpm
meting

(m2/s) (l/hm) (l./hrn) (%) (Z/hm) (%)
D = 750 um

B = 0.30 m 28.4 56.8 44.0 + 29.1 45.0 + 2.3
B = 0.50 m 24.0 48·9 44.0 + 9.1 27.4 - 38.3

WL meting

D = 750 urn

B = 1.50 m -

T 1 21.16 42.3 44.2 - 4.3 20.8 - 53.0
T 2 20.02 40.0 44.5 - 10.1 21.6 - 51.5
T 3 17.88 35.8 44.3 - 19.2 21.6 - 51.3
T 4 20.78 41.6 43.7 - 4.8 15.7 - 64.1
T 5 22.25 44.5 41.3 + 7.7 15.3 - 63.0
T 6 19.45 38.9 44.0 - 11.6 21.2 - 51.8
T 7 21.16 42.3 45.2 - 6.4 23.4 - 48.3
T 8 20.72 41.4 45.8 - 9.6 24.5 - 46.5

Ribberink

meting

D = 1000 um

B = 0.50 m 16.3 32.6 34.0 - 4.2 -- --
Vermaas

meting

150878-1 variabel 75.2 44 + 70.9 23.1 - 47.3
,
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5.5

rL meting -
IH/Leffq a 1), H L Ttop e uktop

1= 770 urn

I = 1.50 m m2/s (m) (m) (m) (m) (-) (N/m2 ) (-) (m/s)

.
T 9 0.367 0.592 0.473 0.0825 1.271C 1:13.4 1.283 0.106 0.170

T 10 0.116 0.278 0.246 0.0762 1.651 L 1:19.7 0.868 0.072 0.106

T.l1 0.18 0.301 0.274 0.0835 1.263C 1:13.1 1.486 0.122 0.196

T 12 0.06 0.115 0.110 0.0488 0.8969 1:16.4 1.636 0.135 0.216

T 13 0.317 0.488 0.421 0.0901 1.4321 1:13.9 1.512 0.125 0.200

T 14 0.042 0.105 0.098 0.0424 1.1911 1:26.1 1.156 0.095 0.151

T 15 0.203 0.451 0.369 0.0831 I•958~ I:21.6 0.882 0.073 0.109

T 16 0.207 0.263 0.245 0.0991 1.5727 I:13.9 2.572 0.212 0.318

T 17 0.227 0.405 0.352 0.0858 1.413_E 1:14.5 1.224 0.101 0.161

106 - - -JL meting S * s swerk afw smpm afw,
- top
) = 770 urn

~ = 1~50 m
(m2/s) (Z/hm) U/hm) (%) Cl/hm) (%)

T 9 19.6 39.1 46. 1 -15.2 26.2 - 43.2

T 10 3.2 6.4 8.6 -25.6 0.0 -100.0

T 11 30.4 60.8 82. 1 -25.9 43.8 - 46.7

T 12 40.5 81.0 84.7 - 4.4 40.0 - 52.7

T 13 32.5 65.0 84.5 -23.1 47.4 - 43.9

T 14 13.2 26.2 9. I +187.9 0.06 - 99.3

T 15 3.6 7.2 9.8 -26.5 0.0 -100.0

T 16 120.8 241.6 382.5 -36.8 198.0 - 48.2,

T 17 16.5 33.0 45.8 -27.9 18.4 - 59.8




