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‘ SUMMARY

' This is an interim report on the two—dimﬂnsional model s‘udy

-of the.!?&lj’.ia {fivw m.x:al and.meagurement s*.run*uze. ‘The modal study

"E and F were all hydraulically satisfactory, Weir F was functionally
"supericr, however, in that sediment did nct é»cumula*e'on the crestof [l d~v Yy
‘the structﬁre. The normal broad=crested’ welr, Welir A wes found-to be

was conducted/for. thre purpo.,e oﬂo':tain‘z;';} f;y;}'aulic data on. whlv.h to base 'ﬁ
! the design of the structure, The objectives of the s*udy were«to es‘.ab.h:h

the struc*ure cross-section and to determine the effects of sediment deposi-

tion upsiream of tb.e atructu.z'e on flow measurement accuracy and control,

'I_'h?' results of the study indicated that the s*.ructure shapes of Weh‘s D,

oy et

-

greatly affected by. sediment deposition upstream of the struc*ure.

e ,aM 4.:,@6 /‘,iw crnendsd nlasll <
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INTRODUCTION
- ; 3 4 e ! !
2  Under the Water treaty of 1844 between the Unfted States an,d
Mexico, National Ownership of waters e! the Rio Grande from Fort Quitmm o '

to the Gull of Mexdico is determined from stream flow records on the m.a!.r)

river and on gts pr! r“nal iributaries in both,cemtzﬂes. .
e £ L B avrihased Pl prectsranss QL
s, **‘ﬁméw}t&emeﬁmMS g
&va-~‘ ; el i wrdasd I8 Reslerasd “’3«
Pe-anuiiobra-e il %*Wbemﬁmhv;@*

f ':Iwr‘fh‘”‘*fﬂ’ i&‘.x-\"w' s ! jJ ?:?

s S i

" \ (54
: S i e sien-aé a4 %’W Pie
SRl NN R s AT TR \% mws _
EWWMW&r&rWHW _Juepcsit‘ ion of gediment z

at or nzar the ﬂabf;em"‘*’guwu%m jthe United.States ction

of the In.ernatio..a.l Boundary and Water Co*n.nismm ua'd{ 'miwlj' con-
cl.xded that artﬁxcial controls in the river were nacessary, ght*«é",:’-!::r ;
. ebinlnemreso-no okl e-ctroam- ,w-ﬂmzw"] This declsion was concurred

. /
in an inw*tiga*ion by a taam of engineers from Colorado Stale Uat '“".,.1%7, A
Fort Collins, Colorado, The regults acd ccmclusicus of the fi=ld ia'mstiga- s

tion of ga 'rirg station gites by the group from Colorado £iate University is :
embodied in a report to the Boundary Commission entitled, ”Locat’";; and e ¥
Desiéning Structures to Improve Stream Gauging Accuracy in the hio Cra..de .
Bi‘ve;' Basin", CERB0S5K34, dated June, 19680, s
The field investigation report also includes recosumendat{ons for
the type and locations of the artificisl contrals to be Acb:iztn::ied in the mp_
CGrande ard Pecos Rivers, Bacause of many hydraulic fact-;zra whieh weré
unimown to the team at the time of the field invesiigat cu, it w23 recommended
a model stu.:iy be conducted for a ev)ﬂciJc gaging station for ihe purposs
c{z‘:«%a amsanascy iR #um‘» fsadesty Lasrtasne ety Fle l,xu: £ wv e

of‘obtaim 3 basid data 6a which to tas f’the design of tad contr —L gtr

- T e
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. The Del Rio site was suggested and subsequently chosen for initial m‘odeﬂn@.
. B was con*ené!ed that because of the similarities at many of the proposzed and

existing gaging station sites on the Rio Grande, a modal atudy of this c'p»ec:i-

"tic site would also provide valuable information for design of the other

controls. ; S : "
The model zh.dy was planned in two phases. First, reporied

: he"ein a two-dimensional study of a generalized structure was made to :
determine several basic factors which would aid in the etudy of the Del ‘Rio ;

moedel, Secoud wﬁl be'a three-dimensionnl model of the Dal Rio gag g

“gtation gite to es.ablish the location and fuxdamenta_ dimen.sions m the struc-

ture to agsure adeguate hydraulic perform:mce. RS
The immediate objectives of interest injthiz} phase weres ,
1. To determine the general sbape of the struciure crosa-t
lection consistent with effi cie at hydraulic parforma.nce.
Primary considerations in establishing structure shape
-included: (a) Flow vclocltias over the Et.*uc‘.v"a tobe .
subcritical to pe rm*t cur“*t meter m"a.mrem:m.s ca the
" crest; (u, A su’"c"'nt vridih of the crest to pc i

0Nne
mwww: ‘«-l [ &R G.m«»’v Otr ?g,m & *;',.,;).Zafiu ;‘,,-J
T E&.icu.,ar raffic at lofmwater s* 453 :

2. To cbaerve the effects of sedlmen‘. deposiilcn rcear the
structure on the hydraulic performanca of the :s‘.z‘uc‘u:-e /

as a flow measurement gection,
- g ) ' (g ) A,

3. To observe local scour effacts at the toe of the sirusture,
4. To determine an approximate rating curve, or more come
_ prehensively to study the discharge coefficients for the

ve } g - X .
recommended s‘.ruc*urej To da’.ermi:e the e**!.’:ty of the

sgtage dlscha.. ge rela {onship Icr trxe cross section 'vith

e e e )

’
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levels of sediment deposition,

To consider the feasibillty or dasmabmty of porusable 3

‘particula' regard to the moving upstrea.m bed zxd diﬁerent

liev
or sem—permea.ble siructures {n 1. of an impermeable’ o

’uuc ure, .. .' % u ‘ i

To de* ermine the ‘cypa and aize of sedimen’ to be uged 1n the

e B W

three-dimensmnal model, v

‘To make a study of the'problems to be.e;pec’;vd in 5 d oi’te;l

three~dimensional movable bed model, g
' L4
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MODEL SCALE CONSIDERATIONS
An undlstorted model z;cale was chosen for the c-dimcnmr"fd.
study. The scale chosen was 1:5, mcdel to prcistype, an.d based cn ‘.1‘3 . i
phyeical dimenaio'xs of the availahle laboratery ﬂum@, and dischxn'f" Tha b
diz;c,b...r"e problem was not the inabﬂity to obtain the maximurh ag i3 the )
\musl cue. but to obtain a discharge small enough to repregent xo,eco ¢t .

- s efthe prototype and at the same time to develop velocitie- to move the i "
=i . fse&imentinthe fhyme. L 53 s 1 X 55 ' SRR AR
7 It was assumed ihat sediment movoment was probably nat £ ~'~~'  '—, % f! '

- Tt in the Rio Grande, parucularly at the D21 Rio £ Station,. for di::r"w::'» &8 A
le"B than 10, 000 cfl. This as umption was baged on observations made diws
ing fleld investimtions and comments made bj the gts.f! of the Ir‘arz&"“ 0 :
Boundary and Water Commigsion, . - . g E :

Uaing the Froude: cri*e-ion for model &mﬂiﬁuda a.nd the med ,1 LB ﬁv;
z:\.alc, the fonom remtion..hips hold; A Y

q . K _ 7 3 e , £
i 2 ity .- PE = N
qm‘.(x_.r) 5{ ....55'.#9” : AR

-~ Vp - . . .
Vet vt (Lr/z . 2,24

. 4 .
5 " a - R T ET b T ook TRATA R S S W D A 0V T T B RS
P e T O T e
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e [5: EXPERDMENTAL EQUIPMENT
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The Flume e

.~

The filume used for the two~dimeasional z‘udy was a tiliing
flums 60 feet long, 2 feet wide and 2,5 feet dedp, A schemstic disgram of .
the equi;;zzient is shown In Fig, 1, Tﬁe flume walls wer;z c'ons‘.ructe.d of -
plexiglass and the floor of stainless steel. Both waler and sedimeit wers
recirculated throngh & 12-inch centbifugal pump, Discharge was cdntreis
lled by a gate valve and measured by a calibratsd orifice in the dis:ha.rg;_ :
£ ne, The water level in the flume was controlled by s slotied gate at the
downstream end, | '

-

The Sediment - 3 i ; Tl
. ) .

Two types of sediment were ﬁséd, The first was silica f:md, '
having 0.28 mm medisn (650) fall diameter, analyzed v with the visual accums
mulzation tube, énd with specific gravity of 2,85, ..“:;z:dard deviation of :.':i

- material was 1,54, Movsement .ol particles for this ;u;z. 2 of su"'%:r’ wfmld ~‘

begin at about an average flow velocity of 8,60 1p s Tha second & type was

5 Lghtewelght 1t aggregate, commercially used for m & g concrets, obtained
‘ aggreg a n Larami e me a aImnelter.jor
kcmanﬂggr ate plant in Laramig Wyoming, The median fall diameler.for

- this mater_!a'l was 0.37 mm, the gpecific grav‘l-‘,y waa 1,78 and the eia:-.:’;:&d
: B ot

.deviation was 1,61, Use of tha second malerial indicated bed moveman! and

- greater rate of transport at lower fiume velocliles and thus, w.La a Junda=

raeatal ,éedi.m°'"t scale, m ;..o”el to prot was nc‘ de :rmmbd the zecond

material was used throughout the majerity of the two=dimensional tosia.

. ~ v ~ - - o
NS I S TN gy Tk T 6 K (AR ST S, 85 By e s A g S B e A A S A B MG PG Y S A T S e o
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e Th:z'a were six weir models tegied in the flume, The dlmensians 3

' ) L ’ LA . ¥

of thease welirs are given in Fijures 2~-7, ’ 5 :

Taoir A = P : * :

. . i

g . . {

> 2 WS, fom =202 o sl ' §
‘q } . i £ it
i ﬂ,/‘at r i b
- : ; ' ;
'..’..'.:-0"'-0" m’ r

.' .:0 .Q “‘:“: - 1 .; ? ".

Fig. 2,

The broad-crested welr of Fig, 2 had tho basie mwe rec.:;:m,:; cd :

X33t

.
-

il . in the Field Invo ‘if::»ticn Regort, The upstre s mc:a waa sloped ot 231 and "c‘*e
L dowm iream face at 3:1.. ::eA eight 16,2 in chish wan Baged c'z gond derhiah
PN i i:idzcs in the flume and the rc:t 7.2 iz:.:}.zcs {o ft prote L;,:E) ahelvs ihe "

e el yannel bed, The cre w’ th ci foet in ti*ﬂ model rcmr' —ested 10-02ct dn t‘*
.' 4 3 ! ‘:.’::
p c‘c‘ype. i) . :
A : - B
: ‘ . :
2 & v Hl,-.q ‘0‘-30 ---7-\. &
3 é.:-'::u_’ &
o/
B ) '.',.:'.'.‘:“. .‘.:3.’ -r:’._, Sﬁﬁ .

|

2 .
w-wa;ww'ﬂvr AR S PRAARGY W W B P ¥ S T TR ki W N Y A

°

.:f

. e » g A J '
TR A e RN T TN P R T T TR e e
. .
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The upstream and downstream slopes of Weir B was chacged.

WhAlny
to 3:1 and 5:1 respectivelj. ‘Cther dimensions were the same g3 for
Wetr A, T . '

.

A circular crest made of 3 inch pipe was placed at the upaivesm

R 4

HUmit of the crest of Welr A,

i i Al "
L]

,
F 3 e b | - & F BFC N
ed at the dovngiream limis of ths

B etk duis 8 AL Wi

- " -
PR, 0 PP DA A B TR AT S T A R SO F TR




i, o ,
L ; » .
Weilr E = : ' o .
. s ’
: S,
~. &'3:3!.;. 5 5%3‘
S _ A)’A}w a’ﬁ" M e LT
oy .,ifﬂl_dégf / & _‘\ o b, 5 5?3 IS ¥
v Al St = . »
: Fig. 8., 4
The clrcular crest of Welr D was replaced b ¥ 8 squara 2111
2"y 2" The overa.l height of the structure was reduced 20.18.°25" 1o
allow grga‘er depths of fiow in t the flume, Sand was removed from tha.
ﬂume to giva an average depth of 3 inches. )
. .
 Welr P = . .
Fig. 7.
= -
. : A '
Siructure F was designed to ke'sp the strocturs froe el nedl nant
at ell discharges, The top of the structure w2a sloned upward st 3 per cont
to the hizh polnt of the creat, ) .
s
i 8 & =
‘. : :
Ay o~ » T e A - - " s vm Wy v." o taag o g .@:-,,v-v‘-n MERTEED Pt G R T O O N L At
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EXPERIMENTAL PROCEDURE

_ ' The slope of the fume was varied durino' preliminary tesis
to d-atermine its effect cn tite expe-lmental study. It was found thai 1! a
struc!ure was placed in the flume, fiow dwpth wmter surface slopes and

even 2tually through equilibrium ccaditions, the Lad glopes WETS co'r‘*o’led
by the structure, discharge aad movement of the sediment, (Gzar'fes in:
cha.unel bed form caused variations in roughress, The varia‘ims of d*pbh
due to ch:.:n" ng roug‘mess paiterns were smsll in the di:-;ta.nc from the
- erest to the polnts o. water surface m»as*u'eme'ztb,) TL.zs tae s;opa of the'
: ﬁume was maintﬂn«’d cons.ant for the ramai..der of ’.he tns‘ts.
To es.ablith stest n water was inireduced into the ﬁ.x:ne from .

the city water maln and allowed to pond, When a sufficient pon ing da*ih

was devel oped the pump was started and the vu"er was recir cuizted, By

this procedure it was posalble to aveld excaasive and unreal listle movemsant
of sediment dtmiw the inftial starting stage, Once recirculation was gtarted,
downsiream flow depth was controlled and var‘cd by a slsited ;;, ata at the end

of the flume, Water surface elevations were meagured Wi‘.h a pzlvxt gega cn ‘

& travelling carriage, Flu me slope was determined by level rmeasurements,

. . . ]
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. EXPERIMENTAL RESULTS AND DISCUSSION

Welirs A and B

: The results of studies with Weira A and B showed _-‘:\._'r; e,ffe.t;-t.
on ﬁydra.ulic performance due to changes in slope of the upstream and '_ v"'. '
downsiream faces of the weir. The results are shown in Fig. 8 with
coefficient of diacharge, C as a function of unit model discharg\.. The

o coefﬁ.cient C wu ca.lculated from

Q = CLHslz.. 5 4
This may be reduced to . . ' _ PRI s
g - - OB A e ’
.q = C\!{B/h
when
g o
q T
The value of H was corrected for the velocity of approach., — * [ i! }
; G ¢ : ¥
Observaﬁons made during the tests indicated no discernable =

di.ference in aggradation of the upsiream bed-or sco.xr doWnstream from ke { \/ :
‘..he_structu e 'due to the change in geometry of ’v.iair ‘B from Welr . :
. It 'was noted that as material was added upstream from the weir gradusd

ey

aggradation of the stream bed occurred , however, the crest of ﬂ}e struc= .

N e,

ture was free from sédiment deposit at all discharges, . :
. ¥ B .
2 . : : ' 2»»-# 2 h gasBang
- . . 7 e ot o St )
. ' ' - ‘ o phAsefapaiiatty
) “’, ' : k :l_
QA AT, 4
ghG/u ! l" L
- . # - £ a
2o i iat wran SUERS
N B3 A axx
'u?fw%lf?.. ’

“ . g o8 wt B0 1
XV .':’t."i,cfz, FY 17 7 YU

L n.f
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Simulsted step=wise hydrographs ».;reré run in the ﬂLme to
investigate the effects of rising and falllng river stages on the hydrau.,ic '
pbrformance of yeirs A and B, Figs, 9 end 10 show the resulta, Fig, 9
i pz.ticw ghows that the dtzdia_r"e c- 'Ii‘cicn‘ changes with aggradation’ '

" n the river, ko attempt 156 made here to relate this simulated hydregrap?

 studles by the rapid decrease in the value p » the, crest heig“t &bO’vB
) upstream bed. ‘ Te-Lihy

rith what might eccur in the Rio Grande Rix'e.r. It ehould be noted that
sediment movement in the flume s probwh\y very large in comparism ta
the prctetype river, as indiceted by the rates of aggradation in both of the

" In view of the graduc.l deposition of ediment in the stream channel

‘upsiream from the structure, a study was made to determine the effpct of the

'. _tb.e various stream bed levels, The results, shown in Fig. 11 indicate, s‘mt
. essentially no var‘.s.tion wAas rc’.ed in thie value of c for q greatcr than:

rising siream bed level on the bydraulic peuorma.nce of the c.mmu'e. ""b :
eff ect could best be renrese'zted by plotting the coefﬁclems of disch...rg~ fcr :

about 1.3 cfalft. There was, however, r.*‘ticeable varia.tions for grosller
discharges. . . : el Sy
When the bed was level with the crest, C remained virtually

" consiant for all disch.s.rges. Converting the model disch.arge to prototy

according to the chosen raodel scale, 113 cfs/ft represents 71,3 ctslft of ]

_"the Pr otot"pe. From gelected cross sectiong of the Del Rio reach, the pro= ' ?‘

" in the river, variations i:i th e st ?Fe-diﬁcl’“"'rge curve can be ezpscted
¢ i ———— -

: . totype crest length of the structure woa.ld be about 280 fi for this i’ scharge,
Asguming then, uniform flow over the crest, the total flow T Tepresented i 5

—an e o

the river would be about 27,000 cfs, Thus for discharges up to 27,020 cfs f,

¥
‘-. ¢

P E—

. T
wicdepending upon the deﬂrea of aﬂ'r*'adatim of the atream upstresm from t’f‘e (7]

e ey a0 P e s vt A

' structure, Inasmucb. ag this Is an undes Lr“b!,e condition, and does n:t 1m- '

prove ihe present siluation of sir eam g*f‘lr'r on the Rio Grande Ri';«:r , dif= o

' ferent shages of structures were inve stige! ted to. give more ccn*ta.:‘. valnes )|

of C, with discharge.

A LA A T W TS T R R ) B R R AV D PETEER T  RRNA T TR e e
; o %8



Weir C : i3 R !

Weir C was tested in an attempt to provide a more-stable discharge
coefficlent, ‘As is sho.wn in Fig. ¥, larger and More constant coefflcients
of discharge for Weir C were ob.;erved than for q‘;z;:tw ures A and B, ' While
& more stable coeiﬁclent was obtained, the ur"e"*' irable feature of this weir . g
was that high velocities were created on ’.he L';ve'; portion of the structire ,
becausé the flow dep*.h would pass through critical at the crest. ‘The high
velocities would make it difficult to obtain current meter measurements ca
the structure. This undesirable feature from the standpoint of field prace

*"ge, was also common to structures A and B, Furthermore, at certain talle

L

‘water conditions, a hydratﬂic jump could form on the level portion of struc- / E :
ture C, thus making current meter measurements difficult or Lmﬁbssible'._. i

Welrs D and E ; R s

Weir D and iis alternate Weir & were tested to overcome the
undesirable features of Weir C, For structure D, the pipe crest was moved

to the dovnstream poir.t of the level surface of the siructure, The location of

DA 7L, 3 N0

the control at this po%n ajgreates sul?-critical velocities on ‘the portion oi the 24d
structure which isfilve]. Wetr E, simply substitutes the plpe crest with a s, K
: 4 Fig,13 indicates, the discharge coefficients for the two structires althou'"" '
‘numerically different because of the lack of stream lining in Weir E, are con-

stant as for Weir C, Observaticns made during the tea‘mw of these s“rzgc‘" es

-T.b

indicated that althounh the upsiream bed ar"'rw’r d to the 4 3of the c"m”‘ p e i f -

e T D 3 o 3

structure was not bu.ried by the'sediment, so long as the ¢ downrtreqm bad did !

\ .
not also arr'r..de. The unit discharges for Weir E gr e«ter than 1 g“e’ t '. /
ot J'f! .
congiderable sedlment movement in the flume, It eppears neceasary’ T

t &

- . e = '
- N eaeddatienll =
.F 3 - ¥ c“..vv‘-;‘-‘; by vy g '.:’
” . - i £ ™ v .
-/'/': & g “__g. ﬂ',p_ of - B2 T
el o naote Nel & e el
I : bt Q 0
L S . . . . ; ¥
i ¢ e
. .



for ihe crest of the structure to be elevaied from tho normal stream bed,

its height to be consistent with p‘:e\ ailing gl ope of the river reach and with' d.t.w’

: consideration giv;; ;;— th; ajx;;c;:rt of sed.men* flow in the river. T 2 &
At low discharges, sediment may depf‘sit on tbe level section of

structu.res D and E when the stream bed was egg'radcd but at high dip~-

charges, the local acceleration was sufficient to keep the top of the slrue< /-

tures free from sediment deposition. Because of this observation and with a

view to provxdin,g a section for current meter meaaurements on the stn..cture, ;A

Weir F Was tested as a possible atlernative to Weir E,

Welr F
This structure provxded a gradual upstr eam.aloi:a (9 per cent) :

to the co_ntrol sill at tpo top of the structure. The test results, plotted in l(
- Fig. 14 show a relatively constant coc‘ﬂc,e*x* with: unit discharge, Observa-. e
tions indicated that little deposition of sedimernt occurred on the structure. Ve
There is & greater zone of accelerated flow for this wels than was preva.len. i
for structures D and E because of the slo‘,e leading to the high point of the : }a&/
crest, making the drop in water surface profile of '.’.he structure somewhat -y
. comparable to structures A and B, ' v ‘

. Approximate water surface profiles over this strycture for dif-
ferent discharges are plotted on Fig, 15, The tall water rating curve used
to establish these profiles (F;g. 18) was calc;ﬂated on the basis of c?essu
‘ éection.data of the Del Rio reach furnished by the International Boundary and .
Water Commission, “The rating curve was caleculated on thé assumption that
normal dep‘.h existed in the reach for. all discharges, Engireers of the,
. Boundary, Commiseton Staff indlcated that no well defined control was believed
to exiat in the river downstream from the Del Rio Reach ‘ Pk R
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. Tbe prof les show that at 10,000 cfs and h}ger the structure
:ls'pr'actica.'_lv totally submerged, Iqr discharges of about 5,000 cfs or
less, however, the crest would flow free gince the normal depth is .-uou*

equal to the helght of the structure, IResults of additional studies conduce
ted to determine the effect af submergen.ce on the digcharge coefficient of

structure F, are summarized in graphical form oén Fig, 17, It shows
that the coefficient is unaffected by submergence up to apprdxi.mafe}y
70 per cent but that a decrease in discharge coefﬁcient 13 evident for a

.greater deg‘ree of submerae'lce.
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CONCLUSIONS |
~The following sonclusioddiean Be drawn from the results of s
two=dimensional study. ' ’

The General q"xape of St*'uctu"e Cr:sa-gection

t_h.at the crest oz the structure be higher than the average bed level to

' ‘Upstream and downz‘.ream slo,,es flztter than 2:1 and 3:1
respectively do not hydraulically improve per{ ormance of the contrcl s‘mc- /
ture with a broad crest. It is imperative in a river transporting sedimc,..t .

allow aggradation of the river bed upstream without burying the structure ‘/ )
with sediment, I is also necessary that the control. structure take the

general shape of Weirs D, E or F in order to dwe]op sufficiently low velo= (f,‘**;l
cities over the structure to permit current meter meam:remen*s,Egd at - \':"0 ‘:e/“i ‘
extremely low discharges allow véhicular travel cver th e length of the we‘ r! b
o Weir F may be slightly more advantageous than Weirs D. or E in that a &
: ‘sediment-free crest should ex{qt for the lower discharges at uuch ‘time as - I

the- stream channel may b.ave comple‘ely filled upstream.

Effect of S=diment Movéme*zt : ' ] S

e

. " The crest of the a‘.rmctue must be fruxﬁcient]y elevatcd to o«
permit agﬂradauon in the river upstream witho ut eventuany covering L;.e
°tructure. At the same time, the structure m“'"t no* be g0 high tl:a" energy

: dissipati-_::z becomes a major problem. River aggradation affected the

hydraullc per ormance of’ structures A and B but did not noticeab]y affect. l/

"the other structures tested . ’ o : o
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3.

Rating Curve

An approximate rating curve of the flow over the control

structure, Weir F, is shown in Fig, 15, The study indicated that excépt

for the effect of submergerce the discharge coefficlent was stab’e; hence, 17T ?
v

?
the rating curve would no* be subject to fluctuation due to gradua.l aggrada i 3

‘accurate measurements of discharge in the Rlo Grande River than struce=

ture A or B, Structures D and E would 'perform equally well hydraulically,

. Iype of Structure ' o ' e )

Permeable or semi-permeable structures were considered :
ux_idesirable because the flow through the structure cannot be measured »
satisfactorily. They were therefore not considered Iundié@ly a.dequate \/
and were not studied in this phase. ' .

Sediment Type and Size

The sediment material to be uszed in the.thre'e-dimensiona.l

. model must be sufficiently small in size or in wei’fht to be movéd at low

velocities. While there is no essentlal purpose in this study for attempting :
to dynamically simulate the movement of individual particles, it is important

that the effects of general or local ,deposi.‘c-r'z end scour be reproduced in the

.'model,. From observations made during this smdy it is concluded that the /

light weight aggregate should be used with the three-dimensicnal - model.,

tion &f the upstream rlver bed This structure would thus permit more }_‘ ,"' w}pﬁ



Three =Dimensional Model

In reviewing ‘he application of the above conclusions in the

light of the Del R.io Site, a threecwdimensional model should be studied to‘:

Otz st '
(a) Aygsure that the height of the structure wﬂl be

satisfactory in all regards hydrau.].icalb'. : V/ '
" (b) Make a defin!tive location for thé structure as affected o
by chanrel slope and alignment, S dﬁ’f“‘/ E".
, -

(¢) Detérmine areas of lecal scour and recommend

possible rip=rapping or other river.control, x

{d) St.{zdy possible veed to drop, structure to low pdint

at certer to adeguately measure low discharges,

; (&) C"nbxde,. no’ch.irg the weir to concantr&te logr flows. t ‘ v
= ; . . Qv “M.A-Ci‘-— e liie -

(f) Study the Del. Rio Site sufficiently in hope of circum-
* venting need for any-ndividual s‘fudy of Langtry and ‘/‘/~

other sites on the Rlo Grande,

(g) 'Study local aggradation, partlculgrly. upstréai'n, on the, { ‘V .
. flow distribution ard effects.on the stage-distharge
relationship, _ .- T
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