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18 NOV 1985

f£.OOD COt;'iTROL DISTRICT
of

Maricopa County

3335 West Durango Street. Phoenix, Arizona 85009

Telephone (602) 262-1501

D. E. Sagramoso, P.E., Chief Engineer and Ceneral Manager

;
I

OCT 29 1985

Mr. Verne M. Bathurst
state Conservationist
Soil Conservation Service
201 East Indianola Avenue. Suite 200
Phoenix. Arizona 85012

Re: IMCD Reach 4: Preliminary Plan Review Comments

Dear Mr. Bathurst:

BOARD of DIRECTORS

Tom Freestone. Chairman
George L. Campbell

Carole Carper.ter
Fred Koory, Jr.

Ed Pastor

We have completed our review of the referenced project and have the following
concerns. Please review with the attached red lined plans.

Sheet 12: Delete the spoil sites between Pecos Road and Germann Road.
Add the spoil sites outlined in red on the attached plans.

Sheet 13: A. The portion between Station 485+13 to Station 495+00 does
not agree with Detail Sheet 21.

B. Change in top of berm from Station 489+30.57 to Station
491+50.6.
does not agree with Sheet 21.

C. Our operation and maintenance road on the canal side from
Station 494+15 to Station 537+00 is approximately 10' below
the oanal operation and maintenanoe road. I see this as an
erosion problem and suggest that the elevation of our operation
and maintenance road be raised to match that of the canal
operation and maintenanoe road.

D. The oollector ditoh between our operation and maintena~~e

road and Williams Field Air Foroe Base should be extended north
to collect the water that will pond between Station 491+50 to"
Station 495+35. fill and grade that same area to drain.

Sheet 15: A. Need operation and maintenance road down ramps just north
of Williams Field Road bridge.



Verne Bathurst
Page 2

B. Fill and grade to drain tbe area between the floOdway and
Williams Field Air Force Base north of Williams Field Road.

C. Show operation and maintenance road access ramps to Williams
Field Road on the west side of the floodway.

D. Show retaining wall in profile.

E. What is to happen to the 18" pipe south of Williams Field
Road. on the east side of the fl9odway?

F. Mark power pole at Station 534+18 to be relocated by others.

Sheet #6: A. Coordinate with the County Highway Department on Power Road
realignment.

B. Operation and maintenance road on the east side of the
floodway is to be 14' wide between Station 543+45 and Station
551+50.

C. Need operation and maintenance road down-ramp on the west
side of the floodway at Station 561+00.

Sheet #26: A. Need more details about the operation and maintenance roads.

Additional comments are to be found marked in red on the plans. If you have
any questions, please call R. W. Shobe of my staff.

Sincerely,

/
/



United States
Department of
Agriculture

Soil
Conservation
Service

201 E. Indianola
Suite 200
Phoenix, Arizona 85012

SUbject: ENG-Review Comments RWCD Reach-4,
Williams-Chandler WPP, Arizona

Date: October 17, 1985

To: Jack Stevenson, Head Engineering Staff WNTC, Portland'"e Code, 210

We are returning one set of blue lines and construction details of the
specifications of the review comments made to date for your information and
use.

If you have any questions call Bill Payne.

?~rk:/~ __r;:.~.I;}'t1~. IRalph M. Arrington __~,

State Conservation Engineer

cc: Wayne Kilgore
Joe Knisley
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~\ United States
~WV Department of
~ AgriCUlture

SUbject;

RWCD Reach 4
Plan Review

So,1
Conservation
Service

l;atc:

Chandler Project Office
23423 S. Gilbert Road
Chandler, Arizona 85224

July 11, 1985

To: Bill Payne
State Design Engineer

File Code:

I have reviewed the plans and have the following comments:

Sheet 1: - Structural Notes, Item 2, AGAINST is misspelled.
- Hight want to add a "Blue Stake" emblem.

Sheet 2: - Grading details are not sho\'ll for spoil fields.

Sheet 3: - Plan: - Riprap shown on left bank and upstream of
Sta. 435 + 88.08 is not shown on Detail
sheet 21.

- PT curve A Sta. 1 + 83.00 is shown as
Sta. I + 81.16 on sheet 21.

Profile: - Temporary Inlet detail is on sheet 21, not 26.

Sheet 5: - Plan:

Sheet 6: - Plan:
Profile:

Sheet 7: - Profile:

- Delta for curve 1/5 should be 51009 ' 19" to
match centerline bearings, not 51°09' 18".

- Delta for curve 1/5 is 51009 ' 19".
- Elevation 1320.51 for side inlet #4 computes to be

El. 1320.28 from data on sheet 32.
- Sta. 551 + 00 does not seem to designate anything

significant.

Show left 0 & M road grade to be S = 0.00 from
inlet #5 to inlet #7.

Sheet 9: - Plan: - At Sta. 608 + 36.29, Angle Point, add the
actual deflection of 00 01' 43" left.

Profile: - Channel invert @ 625 + 00 should be 1309.05

Sheet 12: -Plan & Profile: Sta. 679 + 50 should refer to detail sheet 33,
not sheet 32.

Sheet 14: -Plan: - P.C. Sta. appears to be labeled 921 + 58.44, should
be 721 + 58.44



Sheet 18:

Sheet 21: -

Sheet 22: -

- 2 -

See comments for specifications, Structural Backfill.

Loose rock riprap referenced at Sta. P.C. 458 + 88.08 should
read lIBegin" not "End". Plan and profile on sheet if3 also
shows riprap on the temporary dike slope.
The 2:1 side slope on the temporary inlet right bank must
warp into a 3:1 at station 485 + 88.08.
The transition from 3+49 to 3+14 on Powerline Floodway
should show side slopes varying from 2:1 to 3:1.
The P.T. Curve A at Sta. 1+81.16 is called out as
Sta. 1 + 83.00 on sheet 3.

Dowel Detail: Are the dowels smooth?
Section F: Waterstops specified are B, D, or E.

Sheet 24: -

Sheet 25: -

Plan:
Profile -

Section B:
varies.

The slope varies from station 555+00 to 555+20.
Is expansion joint required between concrete
and grout @ 551+50?

The distance from centerline to toe of slopes

Sheet 26: -

Sheet 27: -

Sheet 30: -

Sheet 32: -

Sheet 33: -

Elev. for Inlet No.8 computes to be 1318.24 from sheet 32,
not 1318.27.
Invert Elevation @ 600+00 computes to be 1309.67 from
profile sheets, not 1309.09

Southern Pacific RR Bridge: There are four bents of abandoned
H-Piles near the right bank of floodway from the old railroad
bridge. Also, the new pile's have x-bracins to be added by others
after excavation.
Typical Slope Protection: The distance to centerline of
floodway is 87' - 6" for station 555+20 to 560+10. St.a.
680+00 should read 681+00 according to plan & profile sheets.

Section A: Reads "Formed bottom surface of Slab"
Is it formed against the earth? If not, how backfilled?

The 87.5 ft. dimension shown in the plan view is 75 ft. for
inlets #11, #12, and #13.
Inlet #10 is located at about Station 625+25 on plan and
profile sheet, not 626+75.

Plan: The 46.84 ft. dimension computes to be 45.23 ft. using
the 150 angle shown on 0 & M road. If so, the 53.84 ft.
dimension should be 52.23 ft.

Schedule: For entrance station 593+00, the corresponding
Exit station should be 593+57.94 and the length
should be 57.94 ft.
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Specifications

Clearing & Grubbing: No information given for spoil field grading or fill
heights etc.

Structure Excavation: Spelling of "neat" lines in part (4).

Structure Backfill: - All of the backfill around the three items
(a), (b), and (c) will be accomplished in the same manner
up to the neat lines shown for excavation for the
structures, therefore, I recommend the limits not
be only within 2 feet laterally of the structures.

- Item (7), there are no significant embedded items in
(a), (b), and (c).

Concrete Channel Lining: - In part (9), power?

Concrete Piles: - Part (3), will size No. 57 (1" minus) also work?

Cement: - Part (1) do we pay for cement outside the neat line volume
for piles?

Loose Part (4), the #10 sieve should be a #100 sieve.
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.s from Ilde Chavez on the low drop in RWCD

201 E. Indianola, Suite 200 y!J(J loj~9/8'5'
Phoenix, Arizona 85012

210

October 23, 1985Date:

File Code:

.port RWCD Reach-4

.g Staff, WNTC

/-
~R PHCNE CALL

o RECOMMENDATION

o RETURNED

o NOTE AND ?.ETUR.N

o REPLY FOR SIGNATURE Of

o ACTION

o FOR. COMMENT

~INFOR.V.ATION

o APPROVAL

~QUESTED

o INITIA!..S OSEE Mf

.ve us a call.

'IO'
~~

--------------------------------------wlirIAMT-PAYNE~-j'R

____________________________________________f.iy_~_~_lJi!~!~ .
CiPO 048-10-83471-1 fORM AD-514 (8-64)
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United States
Department of
Agriculture

Soil
Conservation
service

201 E. Indianola,
Phoenix, Arizona

L- ","' ... efc' ..

Suite 200 Y/i(J.. 'i~e/s'!'
85012

Sub;ecllNG-Comments on Final Design Report RWCD Reach-4 Date,

Williams-Chandler WPP

To: File Code:
Jack Stevenson, Head Engineering Staff, WNTC

October 23, 1985

210

)

Enclosed are additional comments from Ilde Chavez on the low drop in RWCD
Reach-4.

If you have questions please give us a call.

/L~----- .
~ing

Ralph M. Arrington ~
State Conservation Engineer

Enclosures

cc: Joe Knisley
Wayne Kilgore
Steve Revie



)

)

I k/- ~-*A"'<:>'.;:::'z:.

-2/'-1: <=OV -:> ~I ;0~ f
.53'1.S(/tJ.t?J r //"'. t".'Y3.'1) -~ (/0) =0

11 -:: fId 77 ,-(,/,J

..2-f =-c;J!

!?1/1-W<={)

fj =: lit.. &, - LI~71 = -L9/./-'r



¥ ALL. V"'L"~ vc.:r-r ...A',

I~C.L"'CE LF ~ I.e.

y, ir Jz. :::z fit ~ 0

(J, of0~:: C»'r. f: Ie
'0-,.."V\ == l~q·7{' /

. I
0p,I~-:. Ib4.7Y4;; tf2.1k.

ot

1

DE"Sc.J2.,PT/OW
YI C!:: -p) i'1>J-rUs- ) Afl-t-'\ l'

c;;;:; ~.,c:<.k @:;-3)~r;X0 = Zee. . 'ZS.O'=- O.~ la.e. ,/

~ 8m f. \z. v z'Ps' :2.I~ o.7~ /. fs:, I Is, S '2-) {I.r..; =

0 2 ( lr.~ I. r;{o.S),/ =- 11,:;'.( ,.:j
pC; Z,~

$..vrT" ~ 2,00 3 . .5""0

/ 30,'cz
@:> bill z(ff.0{f,){r.~5) :: K2,r "f',DO £4- 4~O'Z. v

~ r..(~)~ ~ qo\ 78, '+2- :::> -;
39Z.· C f>

&":Jf; S'fB, '1 ,

II(P. to, 1./5' 1,11
{Ib ,!i~ b17·e'-l

3,1
>(::.. ~_=:>cs--



12; "f2,f, /C. ; 1.s. (2\ I,~
"LoT -.Jt.:.

5~: "'.~
'1('2)('-<)

:: .Jb'i K~

~v~:: 33.7~ ~
~

{fIrZK ~(~ {PT. DI!5:
.~uor ,> :t::')(<<'C-~r~

Vek77o:rL

.. 4:;'fI/IPAl2lso;....) ..y IIfGL~ RIJ· befa;~ ~

- '"?~s. L =- 2-2'· 24';' ,"""'aT #/
/' :/

.. ;.AATTri'2./A<- ~AJ"""s-/ = cP~
- K) -:::: Lf~ A<"..:6/A""'
"" ~T 11= I ~ lJ5AC = ~r-~ - 116b~

fifE CAPAv(r/·

'/'11'a:>
, -IN.,.{,@)' RJ:>. &.
-61"\.7

~Co &>~

. II

; ~lU-ED

f'~ 1/
~ ~>.lO.

uPoOO>P<f!C/~'
1~7,-



..

i --

:::1
I
!

-LR ·

- I
A=~e y:-IO

~r 4z.o f'r-f<.

I
~
~

II.

j
~

I ~

i ~
I ~,

~

J



Pe!C:J':');'J- P~)([; ,...~.. --p;..."!'-.
,

~, , , -'
, ,

)
.l,T;- zlz./...,~

--~;..~.~ c,T ::--/,e .... ; -- ."">- L;2.-r- --"-~

)

I

+ /,:),0

=



,A e.' •.::- /"

tr\

, ';Iel d();t.J/i:u. n::I
pl!~~ ;..

,-h:;r"

O:==:b-.....7t7it1/4'...s,
.'

iVco/..u· r~
~!IICr~

::;.., .z:-y

,t.t. ,. _J .• /
&rlv,b'~-(G ~(J!'

c.o~~.!.!:c-

;7,0 =
= ~,--So.,)::: 1-1

t:>:'.-;<- 0,"":

,p;( l-/;tiI0~ R:G:i ;;;",,,,:,,,,
-...J .....' ••

('+~J -' O,~t--S-7~r ::- 0.'2:10 ~:-'-:"'+

s.ubd· fl-e,. /1 '" c.'-:::-; /oj

L'S'"'''' r-:> "" "' os bp-F--'

r r • l-
f C~'~ -1~:-

-?., !'J ~':"o

<C>A<a:;!O"A i-e~-s Sol r
4"";:t c.fO 5~ tf'J

&..,k '71,! S''2
p. //;Y:>

7" L-"-!iJ;;t.(;( /JN1£/:-;Z ,/'.!, 'bdP t:2 f/otCrIe

-4<2 27'!/t:I;,,..,'t:,,';-/ L,"j.-I".:2.·.i..": ~~:-" II"~ ~_:_:;';J
// ,-,.,(106 ,e;;••, ~-.J

['/-d.t..,J "'"
~.; ,':.1". _::1



)

....<ID s.,q,,_,pC ..tA''::- ,~L 7E-~·/.""~ /-I/f'C..~ t::.-f:'b~ I -L>o.vi';
A7' ;:-I-?~ ..:SrTi'ET~ AbC I :-'crVr:!-c... /r. ......-" A).{'.- I-IA~~ S .,:,~_~)O )

R'C·w;jN;...Iq;.7JC,f5C, TD eo.;{)F.,M-"IA 77-/~:'- ,&s:-::,/e"".J /~.~.)/-I:C(--::-,v

. - ..p- N I/~.:o. ~ ~=s0<:-· /!fi-,fZfrH-=.?7-:'" t.-' ~L

/!=:>': ..sPT OF-~

C=>,-J":='T£'..JC-:--o-~,

a£ £!j~i&7J"f.-4LLCf /' ~ ~p,.A.JC .~- ...,.

ft.T /J/G-I. 0:.:/ &~~

-A;~ £:~"G.J A-S..s.::Jf'" P -. ,..~..J

&L77/..A/-~ ~ )...)51~ c.~P*;C

AFPfC::,. ..( !/'h-'---':':'::': r' //0 7"C>

v~~.;::: ';.;?~r::- ~~'~--F:.-:",:f

~~. ~~')'..:-"""_ .pIelD1'Z. TC:>

7f-'-'E"
i=CK!D"-,,

(J::rvu:;:. £:6

r:-£ Fp...c~ Q\= ;;A..C~---:--J

~"::-/Vf .: //0...16.::=.. ,/.-(:;, 7 ;;
7T-.j,~~ !;Jo')L£' ~e-"'_lr;..~

7D ZCC'.:'/6 Go =. ...$, tJ,E> ,



f:::.,',-, .... L.o

/i,q..//=,_;;"-::;.'V· C:~,,-
r ...../ r-' \..

, i'.,__ r_I ,, - _'- ,1~i~, ---=
~<, ~

6> r:-,:,;;-'

'" r~/z.;,

iT="';. 'ak>JJs./p ('frg/~, d Br-)
~,~ Tbl 101: ~)~=2 '1,

\

Foe

f,>r,....c td:.uf3-s .-.-t~ p-,,(;e..t!l- l,r:1J---_._- -



\

/YR-, f';:J1.J/

t,
t: -- ,f~. -r.---





tJ-r

-- --------

0.J.Jt£ t C:-' :.r.
ioM!

I ,•.

}

..<!:cr,,_ ';...- :"-/h? ;:'::'7- ,(I' ?"t.::',. , "':.a=uC. /!-"Z:':' 8£

£}d6."?0CeDJr c:>;..J y,;- ;r,t?/VJ.::s'7:"cnJ

!4~0vr.

:=. Dc:rtJ~'7...f:)P 8J<.iD~-; Ptt:;;ie. A-( oJ.-A ~

Cv-)A-LVSI:':;;,. p~ FA.e. {U£~r 5;?'\-""7'"=



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

r, r,...1,"", C',) c. L ,_ -r

LM5

~Co8i...-~::"'" ! .:.,,' e::-/t 7..,L"'f-- i-'"'r2cy.;;?_.p.-;r1 -"0 L)q-;-:::;e./-t/~

/'/!c?-"~-7" ""C--';r'! c: )j:;::.'.Jt....:.-~~ FoR. Ti2rP .:.:,Ll. £0//C.&:;7'

~ /' 'r; )-1, -l1o +Q-(/-i,-AO \

q j~. Z-.
~

--'.....---

)
i ..1

, I
,~i~ +- q:..

_ A-.-:,

~ ,,, V
I : -;' 0

..:.. 11~

::A,

M,='(JA
h -; bei

, /
il,eli:-

1'10 '"

lu -'0 .

xci.
A", J/z....

1\1.. = Q'--
""C/A -"\-J 1 1-\0)

~oss .:
c::.p"
~

v'



Af2-lp 8QIC("G"- P(;;;E:__ l~L1JJ. lif'
'f", ...-. -
~

) '[)i Ick:.-
5y/-AP:JC'-" ..b·R//,."t;t~ r--- uti I .p.:.

~, .

-.,-'
~) .,:.. .... ,.<.'.t.J. ~/C;!..

G-

r.: ,-;!Sf-')C j'
- . /" I

== -7!'
.:: - X,.-\ <-/."., ~
=~cf:;.s... )-

r,

ION MofJ\'j/ = ,s;aA "'- Kt-
- I

f.!o-, ' r:"
....

1::::"'2-,'"11--.\ = ~,,-;,('I' -P'e: '"... ~
,C:IJ 1-iC/J1 .~.>

L< 27.:i A, = ,~ A

."a. "" ' ...



1'\1-,
.,\,.
. \

~.

=t r.., \-,-\.c.
€\C f;: ~- 'H-. I

!,lmt~ :;-" /
,DT oe-:>-r

(j 1
-c
"- r-....~ .....

( f'.! -< \ .
-~ " -<

t
Z7-

""'i- j

% "-;
., l-~

-\ ..,;
R.;:, .....:1'

~ 1 :.::
~

"" e:-- c.--
2=J;2.ll.-Co.: ¥';~k }--iD'-{. At-J.Al

SYM+>f-\c>~'-I .__ .



l2Wcn FLt'OOu.lA-.f ~~ c.\ - C, I\{~
15 BRIDSE PIER MOKENT0M ANALfSIS - rAH WEST ST~T:S DESiGN STA~DHRD PRGC,

ZTOTAL OBSTRUCTION WIDTn
6500 50 2 •. 71.0,

)

)

DEPTH =========nOMENTUM==========
LIP MID DO..

11. 00 5,432 5,509 5,470
10.50 5}157 5,241 5,19B
10.00 , 9i5 5/106 4,960.,
9.50 4! 708 4!8v6 ,,757
9. V(l 4,537 4,644 4,590
8.50 4, 405 4,521 4,462
8.00 4.313 ~ 144~ 4,376
7. 50 4,266 ~!406 ~!335

7.00 4,269 4,424 4,345
6.50 f . .,. ....,"'! 4.500 4,412"l,";"-!

6.00 4! 450 4,643 4,546
5.50 ~,65(i 4,868 4,758
5.00 4~ 945 5.192 5,067
4.50 5,358 5,642 5f 498
4.00 3 j 929 6.260 6!u92
3.30 61

717 7, 109 619iO

T Y Al M; AO MO Kl ~:2 ,,:::=
Hl Li.' ..·",

94,00 ,.94 792.00 3912,33 lB,37 101.04 165e.77 1699.16 3B,n

92.00 4.73 745,50 3528. (ii) 17.54 92,(i6 1762,23 1804.68 41.45
90.00 4.52 7Q(J,OO 316t..67 16.70 83,50 187b,78 1922.65 44.77
88,00 4.31 655.50 2827 .83 15,87 75,36 2004, 19 2053.90 48.51
86.00 4, ~O 612.00 2511.00 15, In 67.64 2146.64 2200.69 52.72
84.00 3.B9 569,50 2215.t.7 ;'4.20 60.33 2306.84 2365.81 57,50
82.00 3.6S 528,00 1qJ1j -:;< 13.36 53,44 248B,15 2552.74 62.96• , '0' -" ..'

80.00 3,46 ,87,50 1687.50 12.53 46.97 2694,66 27~5.92 69.24
78.00 3.24 448.00 145~,,67 11.69 40,92 2932,46 30; 1. 03 76.52
76,00 3.03 4e9,50 1239.33 10.86 35.2B 3208.17 3295.52 95.04
74,00 2,81 372.00 10A4.(H) 10.02 30.06 3531. 57 3629.33 C~ :'1

{o;. ~ ....

72,00 2.58 335,50 867, 17 9.19 25.26 3915,78 4026.00 107. 20
70,00 2.36 300.00 708.33 8,35 20.88 ,379, 15 4504.52 121.89
68,00 2, I, 2c-5.50 Jot .(i\) 7,52 16.91 4948, 19 5092.33 140, !)6

66.00 • O' 232,00 442.67 6,6B • '7 l' 5662.69 5830.57 163.05l, ,1 l·;,·A)

64,00 U8 199,50 334. 8~, 5,85 10,23 6585, 16 PB3.94 192.93



I\IBS

15 BRIDGE PIER MC~ENTUM A~ALYSIS - ~Ah WEST SiATES D~SIGN STANDARD P~D:,

Q B I TDTAL OBSTRUCTION WIDTH
6)00 5t} ? 0

)
DEPTH :========~J~~NiUM==========

U? j;lU; "0"N ; Y Al ~1 AI) nO Kl f::: LJ~;Sh.1.!

11.00 Sl404 5, ~97 5,450 94.00 4.94 792,00 3912,33 22,00 121.00 165B. ]7 1706. 16 46,08
10.50 51 130 5,231 5,180 92.00 4.73 145.5(1 3528.00 21.00 110.25 1762.23 1B13.31 ll't. t,'i

!(I.O(: 4,B9{1 4;999 4,943 90.00 4.52 700.01) 3166.67 20,00 100.00 !BlUB 1931. 9B 53.62
9.50 4,684 4,802 4,742 83.00 4.31 655.50 2827,83 19,00 90.25 2004. 19 2064.01 58.09
9.00 4;514 4;t42 4,577 B6.00 4. 10 612,00 251i.(H; :8,00 91.00 2146.64 "'').. L~·

ti.j., 14l..I.! !. '.'/

8.50 4,381 41521 4,450 94.00 3.69 56Q.50 2215.67 i7,00 72.25 2306.84 2377,B2 68,B6
6.00 ~,290 4,443 4,365 82.00 3.6B 528.00 1qL3~, t6.00 64.00 248B. 15 2565.91 75.40
... e" 4,243 4~ 4,326 BO.O& 3.46 487.50 1687.50 15,QO 5b.25 2694.86 2790.41 82,92f ,,,}Io' 'lit:

1.00 4,245 4,432 4,337 78.00 3.24 448,00 1453.67 14.00 49.00 2932.16 3027,06 91. ~4
,~.50 4.303 4,510 4,405 76,00 3.03 409,50 1239.33 13,00 42.25 3208. ., 3313.35 Hi. 85J.

6.00 4,426 4.£57 4,540 H.OO 2.81 372.00 i04~.OO 12.0() 36.00 3531. 57 3M9.29 :13,92
5.50 4,624 4,8B5 4,753 72,00 2.56 1"l:" ,...~. 867. 17 11. 00 30.25 3915,78 4048.52 128,39....),,!. :j~!

5.00 4~ 9i7 5,213 5,062 70.00 2.36 300.0(i 708.~3 10,(1) 25.00 4379, 15 4530. 0< 145.97IJ

4.50 5,327 5,669 51 495 68.0\1 2, l~ 265,50 567.(l() 9,00 20,25 m8. 19 5121. 8i 167.74
4.00 5i B94 6)92 6,089 66.00 1.91 232,00 J:!fL.t! 8.00 16.00 5662.69 5864. 9~, 195,27
3.5(1 6,677 [till! 61908 64.YO 1.68 199,50 334.83 7.00 12,25 6585, 18 6824.64 23 ~ ,06

)

~~~~~ ~- ----



)

)

13 8FdD6E PER flOf.lENl'UH At~ALYSIS -- Ff\F: riEST ~TAES uESIGN STANuARU PRDC,

DEPTH =:o=======~lmjENTUM=:::~=======

1j 53t,2 .' 5479 5 54,9 9
10, , 5090 4 5216 i 5152. ,0

1;-) 4851 4 4988, (i 49 18. ;
9 5 4646 6 4-794 :::, 47,9 'j

9 4477 5 4638 . ~556, 4
~

, 4346 I 452 I 6 4432 ,
J ,
0 4255 , 444 7 4 434S' •5,

! 5 4208 4 441c 8 4.3 I2 (1,
42 10 3 4444 '132'1 9

c!. 5 42b 4 4527 .j 4394 7

6 4388. , 4679 (J 453O,• .,
5 4584 7 491 5 '1745..', - j

5 4873 8 5246 6 5056 2
4 5 5280 " 5708 0 5489 9• 0

4 584 I
,

6340 4 6(i85, ""

, ,
66 15. 9 7206 8 6904 7J

y Al Ml AO MO n ~,i LOSS

0' 00 4 94 792, DO 3912, .).) i..! 50 ,;:, .25 1658, n 1718, 44 1::"1" 60!'!. L!i -J!

if"!. iN 4, 73 74~" 50 3528,00 26, 25 137 8i l762. 23 1826, ;:;: 62, 05-J,J

90, 00 4 " 700. Oi) 3166, 67 "I::" 00 125. 00 1876, 78 1946. 29 67. 03-..!L ,::, ..1,

88, 00 4 ~,1 655, 50 2827 83 ,." ,- I ''", 81 2004, ;Q 2079 p 72, 621.--.', j J iL. -.l·)

86, 00 4 10 612. 00 251 I 00 ~"i 50 101 25 2146, 64 2228, 57 78, 92.. ,

84. 00 3. 81' 5t.9 ,50 2215. Oi 21 25 90, 31 2306. 84 2396, '" 86. 08.i. ...'

82. 00 .3.68 528, 0(1 1q4 i 33 20.00 80. 00 2488, 15 258t.. 11 94. 25
80, 00 .), 46 487 50 1687, 5(i 18. 75 70. 31 '1'0' 86 2H02, 65 103,65.. t:!"L

iE., 00 3, 24 448. Of! i453. 67 17 50 61 25 2932, 46 3051 67 1I. 55
76, (Ji.) 3,03 409, 50 ;',,0 }3 16, 25 52, 81 3208, 17 3.340, 73 127 .' 1;''''_'1.

74 (il} -, 81 ." 00 1044, 00 15. 00 a-, 00 3531 57 3679. ClI:". 142, 40i • .)! L, '"
72 00 2, 58 335. 50 867. I , i 3, 75 37 81 3915, 78 4083. ; .~,

j Qt), 48...
70. 00 .-,

'L. 30O, 00 708. 33 12,50 31 0' 4379 , 15 45t.9 ,54 lB2, 46-.H" ... ..;.

68, 00 2, 14 265, % 567.')(i I , 25 25, '1 4948, 19 Sib7 i3 2(l9, 67o.

" 00 1 91 232, 00 H2, 67 10,00 20. 00 !:;L.-'.':' " 1::01 , 76 244, OBl.'!.!, ..'1;>1 ... 0'7 0.'1 •

64 00 1 blj 19'i, 50 334, 83 8,75 " 31 6585. 18 6BB?, 25 "iDD u·;
-J, .:..w~!, '.H.

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



Ilres 01

1~ BRiDGE PIEF: MOKE!HU!1 ANALYSIE: - FAR !~EST SiATES DESIGN STiHmARii PRJt:,

Q B I 1LiTAL oeSTRumON WIDTH

) 6500 :',) 2 ,,.

DEPTH =========MQME~TUM==========

LIP 1'11;' DIJ~ij T Y Al iii A') HO Kl K2 LGSS

1! 532(!,5 5461. 7 5389.6 94.00 4.94 792,00 3912.33 33.00 181.50 165B.77 1730.B9 h~'. 12
10,5 5i)5(i. ~ 5202.6 5124.9 92.00 4.73 745,50 3528,00 .,... 1:""' 165.38 1762. n 183\'.98 74.46oJ 1 ••'\}

11) 4813. (l 4977.5 4893.4 90.00 ' -? 700.00 3166.67 30.00 150.00 1876.7B 196Q.81 80.43.• J ..

9.5 461)9.5 4787.7 4c.96. b B8.00 4.31 655.50 2827 .83 28.50 i35.38 2004.19 2095.29 87,14
9 4441.4 4635.2 4536, i 86.00 4.10 612.00 2511.0(1 27.00 121.50 214b.b4 2245.72 94.70

8.5 4310.g 4522.3 4~ 14. i B4.00 3.B9 569.50 2215.67 25.50 108.38 2306.84 2414.;7 103,29

8 4220,4 4452,0 4333.5 82,0(1 3.68 52B.00 1941. 33 24.00 96.00 2488.15 2606.63 113. i 0
;'5 4173.6 4428.4 4218,0 eo.oo 3.46 487.50 16B7.50 22,5(; 84.38 2694.B6 2825.26 124.38

i 4175.2 4~56.B 4312.6 7B.00 3.14 44B.00 1453.67 21. 00 73.50 2932.46 3.076.bB 137,46
6.5 4231. 4 A-" ,.. m4.1 76.00 3.03 409.50 1239.33 19,50 63.36 320B.17 3368.57 152.77,j"i'i.3

6 4350.7 4701.1 -i52L6 74.00 2.81 372.00 1044,00 lB.OO 54.00 3531. 57 "7" I' 170.i38,)., 11 •• <t

5.5 QS45.i} mo.! 4737,6 72.00 2.5B 335.50 867.17 16. so 45.38 3915.7B 411B.32 192,58
5 4831.0 5280.5 5050,0 70.00 2,36 3(1~,O(l 708.33 15,00 37.50 4379.15 4609.63 218,96

4,5 5233.2 5749,9 5484,8 6B.00 2.14 265,50 5P.(I(l 13,50 30.38 4948. !9 S213,27 251. 60
4 5788.5 6390.2 60B I. 4 66.00 1. 91 232,00 442.67 12,00 24.00 5662.69 5971.56 292,90

, = 6555,1 "'1'7 l:" 6901. 6 64.00 I. 6B 199,50 334.83 10,50 IB.38 6585.18 6951. 03 346.59,;,. ~I I .. Wi ,J

)

)



i~IBRJ[jGE PER HOI'!ENTVtl ANr!LYSrS - FAR ~IEST STA7E£ DESJGN STANDARn PROC.

elll~ Fl6t>lloJA'-{ ~~~ ~T l\/~S'

" B Z TOTAL OBSTRUCTiON WIDTH
) 6500 50 2 3.5

DEPTH =========~GMENrUM==========

liP NID DGWN T y A, iii AO HO Kl K2 LCSS

,.
~!278, 7 5444.1 5359.4 9,.00 4,9, 792.00 39i2.33 38.50 211. 75 1655.77 1743.52 BO,t.}d

10.5 5010.4 5188.7 5(197.3 92.00 4.73 745.50 3528. (iV 36.75 192.'4 1762.23 1853.61 86.87
10 4774.6 4967.2 486B. 90.00 4.52 700.1)(: 3t66.b7 35.00 175.00 1870.78 1975.55 93.84

9.5 ~572,4 4781.2 46i4.1 as,oo 4.31 655.50 2827.83 33.25 157.94 2004. 19 2i i L 28 i01.6f,

S' 4405. , 4632.4 4515.9 86.00 4.10 612.00 2511, OJ) 31.50 j;1. 75 2146.64 2263.i2 1iO.49
8.5 4275.6 4523.2 4~96.1 8;,00 3.89 569.50 2215, b7 29.75 126.'4 2306.84 2433.99 12(1.51

8 4185,5 ~45b.8 4317.5 82.00 3.68 528,00 1941.33 28.0(i 112.00 2488.15 2627.49 131. 95
• < 413i.L8 4437. ·3 4283,9 80.00 3.46 487,50 1687.5(, 26.25 98.44 2694.86 2848.22 145.11',,.1

7 4140.0 4470.0 4300.4 78,00 3.24 448.0(1 1453.67 24,50 85.75 2932.46 3102.11 160.37
t.,5 4195.3 ~562.3 4373,6 n,oo 3.03 409.50 1239.33 'j"'1 1li i3.94 3208,17 3396.B8 178.23.. L" '"

6 4313. :;: 4723,9 45t2.6 74.00 2.81 372.00 1044. (to 21. 00 63.00 3531. 57 :>742.86 i99.36
< < 9505.3 4968.4 4730.0 72,00 2.58 335.50 8b7. if 19,25 52.94 3915.78 4i5~. 13 224.6B..I • ..!

5 47B8.3 5315.0 5043.7 70.00 2,36 300.00 708.33 17.50 43.75 4379.15 4650.42 255,45
4,5 5180.2 579i.8 5479.7 68.00 2.14 265.50 567,00 I!:' 71;" 35.44 4948. 19 5260,24 293,54.,..),; J

4 5735.6 6441. (I 6077.4 66.00 1. 91 232.1)(1 . '., ' .. i4.00 28.00 5662.69 t.02t..35 341. 71"t'l-,;..,j!

~" 5 6494.2 732'i.4 689B,6 64,00 1.68 199.50 334.8) 12,25 21.44 6585. 18 7015,99 404.35

)

.- -~- - ~-----~---



)
Z TDTAL GSSTRUCTION WIDTH

DEPTH ==:======MO~ENTUM=====~====

UP T Ai Hi AO LOSS

)

)

,1 5236. 9 5426, 7 5329. 1
10, S 4970, ;:, 5174 9 5069,

,
I

I 0 4736. 2 4957,2 4843. 4
9. < 4535. 3 4774 9 4t,51 00

~' 431:,9 , 4 4629.8 4495. ,
Q

a < L}240. , 4524 < 4378. 0v, 0 c

8 4150, 7 4462, 0 430j 5
! 5 4104 1) 4446, 6 4269. 9

7 4104. , 4483. 6 4288. 1;

t·, 5 4j t;c- 3 458O, 5 4363. 0.... 1,

6 4275. " 4747, i 450-3. 6,
c < 441:.5. 7 ;t997. 2 4721, 4,-I, 0

< 4745. < 5350, 3 5037 5J J

L}, 5 51 39 2 5834. w 5474. 7
4 5682. 8 6492, 8 6073. e

3, 5 ~,433, 4 73Ci'2. 5 6895, :)

94 00
92,0(1
90,00
88,00
86,00
84.(1)
8') 00

ti'J, ~H)

78.00
76,(l0
74 00
72,00
70.00
68,00
66.00
64,00

4 94
4 73
4.52
4.31
4.10
"; 1=;0
.j, '-' ,

3,68
3.46
3.24

2.81
2,58

2.14
t 91
t 68

792.00 3912.33
745.50 3528.00
700,!)0 3166.67
655.50 2827.83
612.00 25il (il)

569.50 2215.67
528.00 194t 33
487.50 1687.50
448.00 1453.67
4(iY,50 1239 33
372.£)0 1044.00
,).);:t,50 tlor 17
3(1(i,OD 708.33
265.50 J.bf l.!tl

232.00 442.,S7
199.50 334.83

42, (H)

40.00
38,00

34.00
32.00
30.00
28.00
26, (j{i

24,00
22,00
20.00
i 8, (H)

14.00

242.00 1658,77 1756.0~

220.50 1762,23 1867.44
200.00 1876.78 1990,52
180.50 2004 1q 2127.52
162.00 2146.64 2280.81
144.50 2306.84 245.3,·)tl
128,00 2488.15 2648.68
112,50 2694,B6 2871.57
98.00 2932,46 3127,96
84,50 3208, If 3425.67
72.00 3531 57 3775,13
60.50 3915,78 4190.57
50.00 4379 15 4671 94
40.50 4948.19 5308.06
32.00 5662.69 6082.15
24,50 6585,18 7082.18

92,15
99 28

i07 24
11c.,18
126.27
137,72
150.80
165,84
183,28
203.69
227.84
256.77
291 94
335,47
390,53
462.12



15 BRIDGE PIER r10MENTUM ANALYSE; - FAR ~)ESI STATES DE3IGI{ SrANDAFL FHOC,

I2\1)cD f=lPOpljj~ PEP-e.\o\.,-\ CT nle..s-
Q E= , TDTAL OBSTRUCTiON WIDTH

) 6500 50 2 ;:,

DEPTH =========~OK£NTUM======~==:

liP i'ilD DOWN T Y H1 fll M nO K! p LOSS

11 5153,~ 5392,4 526B.6 94.00 4.94 792,00 3912,33 55.00 302.50 165B.77 1782.56 115,19
iO.5 4890.5 5148.1 5014.6 92.00 ;.I" 745.50 3529,00 52.51) 275.63 1762.23 l695.73 124,10

10 4659.4 4937.8 4793.4 90.00 4.52 70tJ,OO 3166.67 50.00 250.00 1676.76 2021.14 134.06
9,5 4461. 2 4763, Q 4606.4 88.00 .., 655.50 2827,B3 47.50 225.63 2004.19 2160. n 145.23It ••).

0 4297.3 4625.5 4455.1 66.00 ~.lO 612,00 2511.00 45,00 202.50 2146.64 2317.01 157 .84•
B.5 4169.7 4527, q 4341. 9 64.00 3.89 569.50 ??It:; ; 7 42.50 160.63 2306.64 2492.87 172.15........·.0,
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TAPERED BOTTOM WIDTH

o it2...!A L. (:b.o~ IN t c....,.....,...1 -rJeP'1I'J S; ITt 0 I..)

• AD/l-p7.,Ano/J ...., ,c/G-; /7-/Z- (f:pG'N't:'II/.1I-1Ng. //Y.o.RAc..JifCS- "

TAPERED BOTTOM WIDTH

( I

I
r I

I
J

r

C

(

(

r
I

(

(

(

(
~

DIST BW2 BW
~

100 .. 00 68.50 137.00
105 .. 00 71.34 142.68
110.00 7::":;.88 147.76
115.00 76. 13 152.26
120.00 78. 1 1 156 .. 22
125 .. 00 79.84 159.68
130 .. 00 81.34 162.68
135.00 82.63 165.25
140.00 83.71 167.43
145.00 84.62 169.25
150.00 85.37 170.74
155.00 85.97 171. 95
160 .. 00 86.45 172 .. 90
1.~5. 00 86.81 173.62
170.00 / 87.08 174. 15
175 .. 00 87.26 174 .. 52
180 .. OC} 87.38 1"74.76
185. (f) 87.45 174.90
19{~{)(=) 87 . L~9 174.97
19~y. uu 87.50 175~OO

200wOO 87 .. 50 175.00

o
5

10

30

15
20

DIST BW/2 BW

25.00 50.00,-
25. 36 5~.~'l1
26 .. 08 /52.15
27. 06 / 54. 12
28 .. 26/ 56.53
29.£7 59 .. 33'
7/ ~~ 6'-' 4'"",,1. .. L"-' ..:.oj' 7

35;1~2.99 65.98
4n ~4.9n i9.79
45 36.95/ "73.90
~ 39. 14;/ 7~. 28

1:--' 4:', 4? 8",.94

/

60 4.c,,8.c, 87.87
65 46/. 52 93. 04

I 7

70 49.2:, 98.46
75 52.06 104.11
80 55.00 110 .. 00

r

(

(

(

DIST BW/2 BW BWBW/2

50,,00
50 .. 712=i.36

25.00

DIST

l&,61 ,'",'.'. "...,,',')\. 68.50 137.00 100

105.00 71.34 142.68
26.08 52.15 5S:.UCWI10.00 73.88 147.76'0
27.06 54.12 115.00 76.13 152.26
28 .. 26 56.53 ~.f1A~ 120 .. 00 7R,ll 156?? B"

29.67 59.33 125.00 79.84 159.68
31 .. 25 62.4·9 Si~p-l~O.OO 81.34 162 .. 687°

(I

5

25

35

+ ,10

+ 30

(

(

+ 40
45

+ 50
41.47 82.94 155.00 85.97 171.95

_J..:...,'_6;:,'",,)__.;4;3.:.,' 93 8~7..:•.;;8~7;--__..:'::•..:-:...!.1IfI~---;.1.:;:6~0~•..;(2.'(::-'__~8:-;6~,.--;:425f-'_-.;-:172 . 9 0 "0
65 46.52---93 .. 04 165.00 86.81173 .. 62

+7,,;(_'_~49. 23 98.46 70 *- 170.00 87.08 174.15 "'._'__
75 52.06 104.11 . 175 .. 00 87 .. 26 174 .. 52

..1. 80 55.00 110 .. 00 £:>D#-180 .. 00 87.38 174 .. 76 ZD

185.00 87.45 174.90
qD -tIjiIt-- 190.00 87.49 174.97 /.

SSSfDO 195 .. 00 87 .. 50 - 175.00
<:;::ezl..L """"-...:::.200. 00 87. 50 175 .. 00 0.& 1"C-'



"

TAPERED BOTTOM WIDTH

DIST B~~J!2 8eJ DIST Bl~J /2

(

c

(,

\

)

)

)

o 25+0.02705*A5A l.6
5 25+0.02705*A6 A l.6

10 25+0.02705*A7 A l.6
15 25+0. 02705*AB/··l . 6
20 25+0.02705*A9A l.6
25 25+0.02705*AI0 A l.6
30 25+0.02705*AI1 A l.6
35 25+0.02705*A12 A l.6
40 25+0.02705*A13 A l.6
45 25+0.02705*A14 A l.6
50 25+0.02705*A15 A l.6
55 25+0.027(l5*A16 A l.6
60 25+0.02705*A17 A l.6
65 25+0.02705*A18A l.6
70 25+0.02705*A19 A l.6
75 25+0.02705*A20 A l.6
80 25+0. 02705*A21·····1 .6

2*85
2*B6
2*87
2*B8
2*89
2*810
2*811
2-Jt:·B12
2-Jri·B13
2*B14
2*B15
2*816
2*817
2*B18
2*819
2*820
2*821

100 87.5-0.000009178*C200-E5)A3.158
10587.5-0.000009178*(200-E6)A3.158
110 87.5-0.000009178*C200-E7)A3.158
11587.5-0.000009178*C200-E8)A3.158
120 87.5-0v000009178*C200-E9)A3.158
12587.5-0.000009178*(200-EI0)A3.158
130 87.5-0.000009178*C200-El1)A3.158
13587.5-0.000009178*(200-E12)A3.158
140 87.5-0.000009178*(200-E13)A3.158
145 87.5-0.000(I09178*(200-E14)·~:;.158

150 87.5-0.000009178*C200-E15)A3.158
15587.5-0.000009178*C200-E16)A3.158
160 87.5-0.000009178*(200-E17)A3.158
16587.5-0.000009178*(200-E18)A3.158
170 87.5-0.000009178*(200-E19)A3.158
17587.5-0.000009178*(200-E20)A3.158
180 87.5-0.000009178*<200-E21)A3.158
18587.5-0.000009178*(200-E22)A3.158
190 87.5-0.000009178*C200-E23)A3.158
19587.5-0.000009178*<200-E24)A3.158
200 87.5-0.000009178*(200-E25)A3.158

2*F6
2*F7
2*F8
2*F9
2*FI0
2*Fl1
2-tr:·F12
2*F1.3
2¥.·F 14
2.;:-F15
2*F16
2*F17
2*F18
2*F19

2*F21
2*F22
2*F23
2*F24
2*F25

(

(

r

(

(

c

(

(

l



(
SUPERCRITICAL CHANNEL EXPANSION, 'OPEN CHANNEL HYDRAULICS', CHOW, F16.17-12
~ FI..OOf>'C}!W llul«
or Ilf16S (

'I'
FLO. 80T. 'I~TH SOE 5LPE DEPTH FRDE NO VELOC. AREA TOP WIDTH HYD DEPTH

Q ids) B (ft) Z D (ft) F V Ifti A T L C(
6500.00 50.00 2.00 6.00 1.37 17.47 372. 00 74.00 5.03

( r,

( DISTANCE NIDTH NIDTH 12
0.00 50.00 25.00
5.00 50.98 25.49

(
10.00 52.78 26.39 (
15.00 55.10 27.55
20.00 57.85 28.93

C
30.00 64.42 32.21
40.00 72.21 36.10
50.00 81.04 40.52

r 60.00 90.80 45.40
\ 70.00 101.41 50.71

80.00 112.82 56.41
90.00 124.95 62.48

100.00 137.79 68.89
liO.OO 151.28 75.64
ill. 06 iS2.75 76.37
116.00 159.68 79.84
116.88 160.93 80.46
120.00 165.40 82.70 (

) 125.00 172.69 86.34
126.56 174.99 87.49

50.00 25.00

(

(

c
'-

)



SUPERCRliICAL CHANNEL EXPANSION, 'OPE. CHANNEL HYDRAULICS', CHO', F16.17-12
I21IXtI ~l)\1l~ p.c.I\-\

( n, tileS

)~
(

FLOW
n lcis)
6500.00

BOT. WIDTH
B (ft)

50.00

SDE SLPE
Z

2.00

DEPTH
o (ft)

6.30

FROE NO
F

1.27

moc.
v Iftl

16.4B

AREA
A

394.38

TOP WIDTH HYO DEPTH
T l

75.20 5.24
(

DISTANCE WIDTH NIDTH /2
0.00 50.00 25.00
5.00 51.11 25.55

10.00 53.13 20.56 e15.00 55.75 27.87
20.00 58.85 29.42
30.00 66.25 33.13 (
40.00 75.02 37.51
50.00 84.97 42.49
60.00 95.97 47.99 (
70.00 107.93 53.97
80.00 120.78 60.39

( 90.00 134.46 67.23
~ 100.00 148.92 74.46

110.00 164.12 82.06

( 111.06 165.77 82.89 (
116.00 173.58 86.79
116.8B 174.99 87.50
120.00 180.03 90.02

) 125.00 188.24 94.12
126.56 190.84 95.42

50.00 25.00

I
'-

l

c..

)

( r,
!

l



SUPERCRITICAL CHANNEL EIPANSION , 'OPEN CHANNEL HYDRAULICS', CHOo, FI5.17-12
p,Net> f:.~1Yo( O<.lt~

C1" ll/t.~ (

FLOW
Q lcis,
6500.00

BOT. WIDTH
B Ifti
50.00

SDE SLPE
1

2.00

DEPTH
o (It)

6.50

FROE fJO
F

'?11.....

VELOC.
V Ifti
15. B7

AREA
A

409.50

TOP WIDTH HYD DEPTH
T L

76.00 5.39

(

( DISTANCE NIDTH NIDTH 12
0.00 50.00 25.00
5.00 51.19 25.60

( 10.00 53.3B 26.69
15.00 56.20 26.10
20.00 59.55 29.7B
30.00 67.55 33.77
40.00 77.02 3B.51
50.00 6U6 43.68
60.00 99.64 49.62
70.00 112.55 56.26
60.00 126.42 63.21

(
90.00 141.19 70.60

100.00 156.Bl 76.40
110.00 173.22 B6.61

, 111. 06 175.01 B7.5D, 116.00 IB3.44 91. 72
116.BB 164.96 92.46
120.00 190.40 95.20

) 125.00 199.27 99.63
126.56 2i)2.07 101.03

<..
50.00 25.0i)

)

(

(

(

\.

(

~-
.1

I

I -- -



"
SUPERCRITICAL CHANNEL EXPANSIOH , 'OPEN CHANHEL HYDRAULiCS', CHOW, FI6.17-i2

p..lC.b ~~p....(~4

( 1St 1119>5 (

)
FLOW BOT•• lOTH SDE SLPE DEPTH FRDE NO VELOC. AREA TOP WIDTH HYO DEPTH

Q Ids) B (It) 1 o (ft) F Vllti A I L (

6500.00 50.00 2.00 7.00 1.07 14.51 44B.OO 7B.00 5,74

(
(

DISTANCE WIDTH WIDTH 12 r
\

0.00 50.00 25.00
5.00 51.43 25.72

10,00 54.05 27.03 (

15.00 57.45 28.72
20. (Iv 61.47 30.73

(
30,00 71.07 35,53 (
40,00 52.44 41.22
50.00 95.33 47,67
60,00 109.59 54,79 (
70.0Q 125.09 62,55
50,00 141.74 70.B7
90.00 159.47 79.74 "
9B.32 175.00 87.50

~

ilO.OO 197.92 98.96
11 L06 200.06 100.03
li6.00 210.19 105.09
il6.88 212.01 106.01
120.00 218.54 109.27

) 125.00 229.18 il4.59
126.56 232.55 116.27

50.00 25.00

(

(

)
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f

SUPERCRiTICAL CHANNEL EXPANSION, 'OPEN CHANNEL HYDRAULICS', CHDW, FI6.17-13
InPAN2, WRKl (

I2lJJc,C t="<.OOl)ul"'~ 14t<<-I 11fe.s ill

r FLOW BOT. WIDTH SDE SLPE DEPTH FRDE NO VELOC. AREA TDP WIDTH (
D lefsl B 1ft) I D!It I F V 1ft) A T
6500.00 50.00 2.00 6.70 t .15 15.30 424.78 76.80

/./o.l' (
Bl'F= 57.4 ft

r (
DISTANCE WIDTH WIDTH !2 Dzm

0.00 50.00 25.00 0.000
5.00 50.32 25.16 0.048 (

10.00 50.91 25.45 0.068
15.00 51.67 25.84 0.084
20.00 52.57 26.29 0.096 (( 30.00 54.73 27.36 O. HB
40.00 57.2B 28.64 0.136
50.00 60.17 30.09 0.153 (

\. 60.00 63.37 31.69 O. i67
70.00 66.85 33.42 O.IBl
80.00 70.59 35.29 0.193

( 90.00 74.56 37.28 0.205
100.00 78.17 39.38 0.216
110.00 B3.19 41.60 0.226
115.00 85.48 42.74 0.231 \

116.00 85.94 42.97 0.232
116.BB 86.35 43.1B 0.233

)
120.00 87.82 43.91 0.236
125.00 90.21 45.10 0.241
126.56 90.96 45.48 0.243 (
150.00 102.85 51. 43 0.264
175.00 116.60 58.30 0.285
200.00 131. 37 65.69 0.305 (
225.00 147.09 73.55 0.324
247.BO 162.22 81.11 0.340
275.00 181. 20 90.60 0.358
300.00 199.49 99.74 0.374

\.

319.')0 213.91 106.96 0.385

l

)



SUPERCRITICAL CHANNEL EIPANSION I 'OPEN CHANNEL HYDRAULICS', CHOW, FI6.17-13
IEIPAN2.WRKI ("

l!.1PC() FI.t>6O~""" ~~ 0'1 ll(gS

,- FLOW .OT. WIDTH SDE SLPE DEPTH FRDE NO VELOC. AREA TOP WIDTH (
o Icls) B (ft) Z o (lti F V (ft) A T
6500.00 50.00 2.00 7.00 1.07 1<.51 448.00 76.00

(
BltF; 53.4 ft

i (
DISTANCE WIDTH WIDTH /2 DUDI

0.00 50.00 25.00 0.000
5.00 50.36 25.18 0.054 (

10.00 51.01 25.51 0.076
15.00 51.86 25.93 0.093
20.00 52.87 26.43 O. i08 (
30.00 55.27 27.63 0.132
40.00 58.11 29.05 0.152
50.00 61.33 30.67 0.170 (
60.00 64.90 32.45 0.166
70.00 66.77 34.39 0.201
80.00 72.94 36.47 0.215
90.00 77 .37 38.68 0.22.

100.00 62.05 41.03 0.240
110.00 86.98 43.49 0.252
115.00 69.53 44.76 0.258
116.00 90.05 45.02 0.259
116.68 90.50 45.25 0.260

( 120.00 92.14 46.07 0.263
) 125.00 94.80 47.40 0.269

126.56 95.b4 47.82 0.270 (
150.00 108.89 54.44 0.294
175.00 m.2! 62.10 0.318
200.00 140.bb 70.33 0.340 (
225.00 158.18 79.09 0.361
241.60 175.03 87.52 0.378
275.00 116.18 96.09 0.399 l.300.00 216.5b 108.28 0.416
319.00 232. b3 Ilb.31 0.429

l

r

)

I

I
1-



(

SUPERCRITICAL CHANNEL EXPANSION, 'OPEN CHANNEL HYDRAULICS', CHO., FI6.17-13
(ElPANViRKl r

~ FI.OC>(»)PN ~<.4 ~T /1(&

) FLOW BOT. WIDTH SDE SLPE DEPTH FRDE NO VELDC. AREA TOP WIDTH HYD DEPTH (-

Q Ids) B (ft) Z o 1ft) F V (ft) A T L
6500.00 50.00 2.00 7.(1) 1.07 1~.51 44B.00 7B.00 5.74

( (
6ifF= 53.4 ft

(
DISTANCE NIDTH WIDiH 12 DZlDX

0.00 50.00 25.00 0.000

( 5.00 50.36 25. i8 0.083 (
10.00 51. 01 25.51 0.11B

I15.00 51.B6 25.93 o.m
20.00 52.B7 26.43 0.167 (
30.(I{) 55.27 27.63 0.204

I
40.00 58.11 29.05 0.236
50.00 61.33 30.67 0.263
60.00 64.90 32.45 0.289
70.00 68.77 34.39 0.312 I80.00 72.94 36.47 0.333 (
90.00 17.37 38.68 0.353

I100.00 B2.05 41.03 0.373
liO.OO B6.9B 43.49 0.391
115.00 89.53 44.76 0.400

I116.00 90.05 45.02 0.401
116.88 90.50 45.25 0.403

I) 120.00 92.14 46.07 0.40B
i25.00 94.BO 47.40 o.m
126.56 95.64 47.B2 0.419
150.00 108.89 54.44 0.456
175.00 124.21 62.10 0.493 ----
200.00 140.66 70.33 0.527
225.00 158.18 79.09 0.559
2~7.BO 175.03 B7.52 0.5B7
275.00 196.1B 98.09 0.61B
300.00 216.56 108.2B 0.645
319.00 232.63 116.31 0,665

50.00 25.00 0.000 ;,
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.000
50.00 2:i.OO 0,000
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.0(1)

'-
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.000
50.00 25.00 0.000

)
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0 300 55270.00 25.00 50.00 z:::z_ -iOO.00=-~~20"6~OO'-5537O-;(iO--- 40.0080.00 ~ 216.66 B3.34 55486.66 75.00 150.00
~10 290 55280.00 25.15 50.30 nO Y' 110.00 190.00 55380.00 43.00 B6.00 1220.00 BO.OO 55490.00 75.98 151. 96

20 280 55290.00 25.60 51.20 , 120.00 180.00 55390,00 46.00 92.00 1220.00 80.00 55490.00 75.98 151. 9b
30 270 55300.00 n, 71:" 52.70

,
130.00 170.00 49.00 98.00 230.00 70.00 55500,00 78.68 157.36Le.oJ"; I!t 55400.00

40 260 55310.00 27.40 54.BO 140.00 160.00 55410.00 52.00 104.00 240.00 60.00 55510,00 B1. 02 162.04
50 250 55320.00 28.75 57.50 z~? 150.00 i50.00 55420.00 55.00 110.00 250,00 50.00 55520.00 83.00 166.00
60 240 55330.00 ---- ~---_._. - -

30.40 60.80 160.00 .140.00 55430.00 58.00 116.00 260.00 40.00 55530.00 84.62 169.24
70 )30 ..55':!Q..}9, 32,35 64.].Q 170. DO 130.00 55440.00 61.00 122.00 270.00 30.00 55540.00 B5.B8 171. 76
80 220 55350.00 34.60 69.20 IBO.OO 120.00 55450.00 64.00 128.00 280.00 20.00 55550.00 86.78 173.56
90 210 55360.00 37.15 74.30 190.00 110.00 55460.00 67.00 134.00 290.00 10.00 55560.00 B7.32 174.64

100 200 55370.00 40.00 80.00 200.00 100.00 55470.00 70.00 140.00 - 300.00 0.00 55570.00 87.50 175.00
2iO.OO 90.00 55480.00 73.00 146.00
216.66 83.34 55486.66 75.00 150.00
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, 'WASP2' 'SUBCRITICAL WP.lTER SURFACE PROFILE

sve>
~:;;&St>t>

1\ -;. c'.014,,= e>. ,

~

PAGE 6
( I

COMPUTED BY: DATE: DATA FILE:~ CHECKED BY: DATE: _

5£=0.000335

5£=0.000335

Sf=O.000336

Headloss Factor=O.100

I .

I
I
I
t

I" 1- - - ... _-

:~ .. 1- --_. ~ ~~---

f

0.87

0.87

0.87

SEQUENT
DEPTH

Se=O .·000339

Se=O.000340

Se=O.000334

8.81 0.22

10.84 0.22

10.83 0.22

FREE FROUDE
BOARD NIJMBER

W.S.EL

1319.79

1319.79

1319.80

INV EL

1310.80

1310.80

1310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

E.G.L

1319.99

1319.99

1320.003.58

3.58

3.58

VE:LOC

Headloss Factor=O.100

Headloss Factor=O.100

.AREA

1815.7

1817.4

1816.58.994

I>EPTH

8.990

8.997

Dc

3.430

3.430

3.430

Q B Z

n=O.0300 80=0.000000

n=O.0300 80=0.000000

n=O,0300 80=0,000000

6500.00 175.00 3.00

6500.00 175.00 3.00

6500.00 175.00 3.00

0+00.00

STATION

0+10.00

0+20.00

(

n=O.0300 50=0.000000

6500.00 175.00 .3.00

6£=0.000334

0.87

0.22 . 0.87

Se=O.000340

10.84

10.84 0.221319.80

1·319.80

1310.80

1310.80

Total Headloss=O.003 ft.

1320.00

1320.00

3.57

3. -57

Headloss Factor=O.100

1818.2

1819.0

9.001

9.004

3.430

3.4303.006500.00 175.000+40.00

0+30.00

5£=0.000333

8f=0.000334

0.87

Se=O.000321

5e=0.000326

10.85 0.221310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1320.013.57

Headloss Factor=O.100

Headloss Factor=O.100-

1819.89.0083.430

n=O.0300 50=0.000000

n=O.0300 .80=0.000000

6500.00 175.00 3.000+50.00
(
\.

0+60.00 6500.00 175.00 3.00 3.430 9.011 1820.6 3.57 1320.01 1310.80 1319.81 10.85 0.22 0.87

n=O.0300 80=0.000000 8£=0.000333 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000319

0+70.00 6500.00 175.00 3.00 3.430 9.015 1821.4 3.57 1320.01 1310.80 1319.81 10.86 0.22 0.87
(

n=O.0300 50=0.000000 8f=0.000332 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000324

0+80.00 6500.00 175.00 3.00 3.430 9.018 1822.2 3.57 1320.02 1310.80 1319.82 10.86 0.22 0.87

n=O.0300 So=O.OOOOOO

6500.00 174.97 3.00

80=0.000000

I

<""0.87

0.22 0,87
PAGE 2

Se=O.000328

5·e=0.000328

10.87

10.87 0.221319.82

1319.82

1310.80

1310.80

Il~V EL- - W~-S~-EL------·-FREE FRO{JDE SEQUE1~T

BOARD "NUMBER DEPTH

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

E.G.L

1320.02

13·20.023.57

3.57

VELOCAREA

Headloss Factor=O.100

Headloss Factor=O.100

1822.7

1821.5

9.022

9.025

DEPTH

5f=0 .·000332

8£=0.000332

Dc

3.430

3.433

z

3.00

Q

n=O.0300

6500.00 174.761+00.00

0+90.00

STATION

n=O.0300 50=0.000000 5f=0.000333 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=(J.000338



rl=Q.0300 80=0.000000 8f=0.000336 Headloss Factor=O.100 Total Headloss=O.004 ft. Se=O.000364 ~ --
!
t-

1+20.00 6500.00 172 .. 90 3.00 3.456 9.028 3.60 1320.03 1310.80 1319.83 10.87 0.22 0.89

~
t -

I
i
!
I

I
r
I

I

I
(-, I

~

t -

I-
f

I
or '

I

I
I

(

(

I

1
1
~c- -.

(

(

0.90

1.22

1.10

1.39

0.95

1.67 _

l~.t~~
2.05

Se=O.000389

Se=O.001238

8e=0 ..000679

Se=O.000584

8e=0.000689

Se=O.000764

Se=O.000494

Se=O.000899

-,Se=O.001524

10.87 0.23

10.87 0.23

10.81 0.27

10.83 0.26

10.85 0.24

10.78 0.29

10.51 0.42

Se=O. 002006 11\!..e;\

10.36 0.48 3.01
PAGE 3

10.62 0.37

10.71 0.33

1319.83

1319.80

1319.78

1319.45

1319.66

1319.30

1319.56

1310.80

1310.80

1310.80

1310.80

1310.80

1310.80

1310.80

1310.80

Total Headlo5s=O.004 ft.

Total Headloss=O.005 ft.

Total Headloss=O.006 ft.

Total Headloss=O.008 ft.

Total Headloss=O.007 ft.

Total Headloss=O.009 ft.

Total Headloss=O.015 ft.

Total Headloss=O.012 ft.

Total Headloss=O.020 ft.

1320.04

1320.03

1320.10

1320.04

1320.09

1320.12

1320.05

1320.07

3.64

3.76

3.93

5.82

7.30

4.15

5.20

6.49

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

890.9

1785.9

1727.1

1653.8

1564.8

1250.5

1117.3

1001.0

1484.7 4.38 1320.06 1310.80 1319.76

~loss iacto~=0.10UTotalHeadloss=0.007 ft.

1381.5 4.70 1320.07~1319.72

9.004

9.028

9.018

8.855

8.961

8.983

8~496

8.922

8.762

8.648

3.4_84

8£=0.000419

8£=0.000343

8f=0.000468

8f=0.000302

8f=0.000224

8£=0.000382

5f=0.000232

8£=0 .. 000141

8£=0.000357

8f=0.000180

3.535

3.848

3.610

3.714

4.632

4.037

4.310

5.311

4.959

50=0.000000

80=0.000000

50=0.000000

2.00

80=0.000000

50=0.000000

50=0.000000

80=0.000000

80=0.000000

98.46

87.87 2.00

n=O.0300

n=O.0300

n=O.0300

n=O.0300

n=O.0140

n=O.0140

rl=O.0140

n=0 .. 0140

6500.00 170.74 3~OO

6500.00 167.43 2.67

6500.00 162.68 2 .. 33

6500.00 156.22 2.00

6500.00

6500.00 123.50 2.00

6500.00

6500.00 110.00 2.00

1+30 .. 00

1+40.00

1+50.00

1+60.00

1+80.00

2+00.00

1+90.00

2+10.00

2+20.00

n=O.0300 80=0.000000

~=---~6....-_~ 147.76 2.00

~O.O~ So=O.OOOOOO

6500.00 137.00 2.00

STATION Q B z Dc IJEPTH AREA VELOC E.G.L INV EL W.S.EL FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

8£=0.000552

, t

L

I
I-
t

f~fS,Z7

4.470.64

Se=O.003886

9.87

---..._--.__ . -_. - -
1319.09

1318.79

1310"«80

Total Headloss=O.027 ft .

Total Headloss=O~039 ft.

1320.158.27

9.48

Headloss Factor=O.100

Headloss Factor=O.100

786.3

685.7

8.289

7.994

8f=0.000402

6.077

5.687

80=0.000000

80=0.000000

78.28 2.00

69.79 2.00

n=O.0140

6500.00

6500.00

. n=O. 0140

2+30.00

2+40 .. 00

5f=0.000801 Headloss Factor=O.100

2+50.00

n=O.0140

6500.00

50=0.000000

62.49 2.00 6.465 7.521 583.1 11.15 1320.25

Total Headloss=O.061 ft.

1318.32

8e=0.006134

9.41 0.78
131bk!7D

5.50



COMPUTED BY: lJ, DATE: 1!/tcJ}s1'DATA FILE:B

, 'WASFI 2" SUBCRITICAL· WA~........~~ PROFILE

CHECKED BY: _

Soe>
6?~"50C>

fl '= t). 0 I L.I
1<:= O~ 0

c-l.Al

DATE: _

PAGE 1

§>
(

~ - - ---- -- - - -

! .

STATION

O+OO~OO

Q

6500.00

B

175.00

z

3.00

Dc

3.430

DEPTH

8.990

AREA

1815.7

VELOC

3.58

E.-G.L

1319.99

Il~V EL

1310.80

W.S.EL

1319.79

FREE
BOARD

9.70

FROUDE SEQUENT
NU:MBER DEPTH

0.22 0.87

(

I
I
i

5f=0.000336 Headloss Factor=O.OOO Total Headloss=O.003 ft. I
I
I- _:=.'.

i

(

0.87

Se=O.000326

10.83 0.221319.791310.801319.993.581816.58.9933.430

n=O.0300 50=0.000000

6500.00 175.00 3.000+10.00

n=O.0300 50=0.000000 5f=0.000335 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O,,000327

n=O.0300 50=0.000000

6500.00 175.00 3.00

n=O.0300 So=o.oooboo

8f=0.000334

I

I
~ -

(

0.87

0.87

0.22

Se=O.0·00325

Se=O.000320

10.84

10.84 0.22

1319.80

1319.801310.80

1310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1320.00

1320.003.58

3.58

Headloss Factor=O.OOO

Headloss Factor=O.OOO

1817.3

1818.19.000

8.997

Sf=0.000335

3.430

3.430

3.006500.00 175.000+20.00

0+30.00

( .

0+40.00 6500.00 175.00 3.00 3.430 9.004 1818.9 3.57 1320.00 1310.80 1319.80 10.84 0.22

n=O.0300 50=0.000000 8£=0.000334 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000330

SC)=Q.OOOOOO Sf=O.000333 Headloss Factor=O.OOO Total Readloss=O.003 ft.
I-
I

/'
f

0.870.22

Se=O.000324

10.851319.811310.801320.013.571819.79.0073.4303.00

n=O.0300

6500.00 175.000+50.00

0+60.00 6500.00 175.00 3.00 3.430 9.011 1820.5 3.57 1320.01 1310.80 1319.81 10.85 0.22 0.87 ".-

n=O .. 0300 50=0.000000 8f=0.0003.33 Headloss Factor=O.OOO Total Headloss=O~003 ft. Se=O.000329

0+70.00 6500.00 175.00 3.00 3.430 9.014 1821.3 3.57 1320.01 1310.80 1319.81 10.86 - 0.22 0.87

n=O .. O~)OO 50=0.000000 8£=0.000333 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000322

0+80.00 6500.00 175.00 3.00 3.430 9.018 1822.1 3.57 1320.02 1310.80 1319.82 10.86 0.22 0.87

n=O.0300 50=0.000000 5£=0.000332 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000326

0+90.00 6500.00 174.97 3.00 3.430 9.021 1822.6 3.57 1320.02 1310.80 1319.82 10.86 0.22 0.87

n=O.0300 50=0.000000 8£=0.000332 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000325

1+00.00 6500.00 174.76 3.00 3.433 9.024 1821.4 3.57 1320.02 1310.80 1319.82 10.87 0.22 0.87
PAGE 2

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

50=0.000000 8f=0.000333 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000324



,- n=O.0300 50=0.000000 8£=0.000336 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O. 0(10336

1+20.00 6500.00 172.90 3.00 3.456 9.027 1805.3 3.60 1320.03 1310.80 1319.83 10.87 0.23 0.89

n=O.0300 80=0.000000 5£=0.000343 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.0003:36

8£=0.000357 Headloss Factor=O.OOO Total Headloss=O.004 ft.
I-

I-
!

(

0.91

0.95

Se=0.Od0352

10.87 0.23

10.86 0.23

1319.83

1319.82

1310.80

1310.80

1320.03

1320.043.76

1785.6

1726.5

9.026

9.016

3.484

3.535

n=O.0300 80=0.000000

6500.00 170.74 3.0D

6500.00 167.43 2.67

1+30.00

1+40.00

n=0.0300 80=0.000000 8f=0.000383 Headloss Factor=O.OOO Total Headloss=O.004 ft. Se=O.000373

50=0.000000 8f=0.000420 Headloss Factor=O.OOO Total Headlo5s=O.004 ft.
(

1.010.24

Se=0.000414

10.8513-19.801310.801320.043.931652.78.9993.6102.33 -

n=O.0300

6500 .. 00 1-62.681+50.00

8f=0.000470 . Headloss Factor=O.OOO Total Headloss=O.005 ft.

I
I
l

f..--

1.10

Se=O.000454

10.82 0.261319.781310.801320.044.161563.28.9753.714

n=O.0300 So=O.OOOOOO

6500.00 156.22 2.001+60.00

1+70.00

1+80.00

6500.00 147.76 2.00

6010 80=0.000000

6500 .-0 0 1 37 . 0a 2 . 0 0

n=0.0140 80=0.DOOOOO

3.848 8.950 1482.6 4.38 1320.05 1310.80 1319.75

8f=0 . 000225 Gadloss Factor=O.p~Total Headloss=O. 002 ft.

4.037 8.905 1378.6 4.71 1320.05 Cci0319.71

8£=0.000143 Headloss Factor=O. 000 Total Headlos-s=O. 001 ft.

10.80 0.27

8e=0.000214

10.76 0.29

1.22

1.40

(---

1+90.00 6500.00 123.50 2.00 4.310 8.830 1246.4 5.22 1320.05 1310.80 1319.63 10.68 0.33 1.68

80=0.000000 Headless Factor=O.OOO Total Headloss=O.002 ft.

2.060.37

Se=O.000181

10.571319.521310.801320.055.851111.7

8f=0.000182

4.632 . 8.7232.00

rl=O . 0140

6500.00 110.002+00.00

n=0.0140 80=0.000000 8f=0.000236 Headless Factor=O.OOO Total Headloss=O.002 ft. Se=O.000229
i -

87.87 2.00

98.46 2.00

8f=0.000419

I
I
l

I-
t - ---

I

Ii --
(.. f

2.51

SEQUENT
DEPTH

0.42

0.48 3.05
PAGE 3

Se=O.000407

Se=O.000304

10.44

10.27

FREE FROUDE
BOARD NUMBER

W.S.EL

1319.21

1319.39

INV EL

1310.80

1310.80

Total Headloss=O.004 ft.

Total Headloss=O.003 ft.

1320.06

1320.067.38

6.54

VELOC

Headloss Factor=O.OOO

Headloss Factor=O.OOO

AREA

880.9

993.58.591

8.414

DEPTH

5f=0.000310

Dc

4.959

5.311

z

80=0.000000

50=0.000000

B

n=O.0140

Q

n=O.0140

6500.00

6500.00

2+10,,00

2+20.00

STATION

{
\~- -

2+30.00 6500.00 78.28 2.00 5.687 8.163 772.3 1320.06 1310.80 1318.96 10.02 0.56 3.74

n=O.0140 80=0.000000 5£=0.000593 Headloss Factor=O.OOO Total Headloss=O.006 ft. Se=O.000596

2+40.00 6500.00 69.79 2.00 6.077 7.782 664.3 9.79 1320.07 1310.80 1318.58 9.64 0.67 4.62

n=O.0140 80=0.000000 8f=0.000952 Headloss Factor=O.OOO Total Headloss=O.010 ft. Se=O.000947

2+50,,00 6500.00 62.49 2.00 6.465 6.956
~-

531.4 12.23 1320.08 1310.80 1317.76 8.81 5.99
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, 'WASP2' 'STJBCRITICALWATER SURFACE PROFILE

COMPUTED BY: DATE: DATA CHECKED BY: -----

~\)t!>

Q.::tt675
n~ O./tJ

K= 0.'
t=LAT

DATE: _

PAGE 1

@
I

r·· -
l
\

4875.00 175.00

FREE FROUDE SEQUENT
BOARD N{JMBER DEPTH

STATION

0+00.00

Q B z

3.00

Dc

2.841

DEPTH

7.630

AREA

1509.9

VELOC E.G.L

1318.59

INV EL

1310.80

W.S~EL

1318.43 9.41 0.22 0.70
I

80=0.000000

4875.00 175.00
(

0.70

0.700.22

Se=O.000328

Se=O.000320

Se=O.000330

9.20

9.19· 0.221318.43

1-318.441310.80

1310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1318.60

1318.60

3.23

3.23

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

1510.7

1511.5

7.633

7.637

8£=0.000331

8f=0.000331

5£=0.000332

2.8413.00

3.00

50=0. 00'0000

SC)=O.OOOOOO

n=O.0300

n=O .. 0300

n=O .. 0300

4875.00 175.00

0+10.00

0+20.00

0+30.00 4875.00 175.00 3.00 2.841 7.640 1512.2 3.22 1318.60 1310.80 1318.44 9.20 0.22 0.69

n=O.0300 80=0.000000 Sf=OR000330 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000324

0+40.00 4875.00 175.00 3.00 2.841 7.644 1513.0 3.22 1318.61 1310.80 1318.44 9.20 0.22 0.69

n=O.0300 50=0·.000000

4875.00 175.00 3.00

8£=0.000329

8f=0.000330
i -

!
I-
I
t

0.69

Se=O .-000320

5e=0.000328

9.21 0.221318.451310.8-0

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1318.613.22

Headloss Factor=O.100

Headloss Factor=O.100

1513.77.6472.8-41

Sc>=O.OOOOOO11=0« 0300

0+50.00

0+60.00 4875.00 175.00 3.00 2.841 7.651 1514.5 3.22 1318.61 1310.80 1318.45 9.21 0.22 0.69 (

80=0.000000 S£=0 .. 000329 Headloss Factor=O.100 Total Headloss=O.D03 ft. I
r -

0.69 .0.22

Se=O.000324

9.221318.451310.801318.623.221515.37.6542.8413.00

n=O.0300

4875.00 175.000+70.00

( n=O.0300 80=0.000000 5f=0.000328 Headloss Factor=O.100 Total Headloss=0.003 ft. Se=O.000328

0+80.00 4875.00 175.00 3.00 2.841 7.658 1516.0 3.22 1318.62 1310.80 1318.46 9.22 0.22 0.69

n=O.0300 80=0.000000 5f=0.000328 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000320

0+90.00 4875.00 174.97 3.00 2.841 7.661 1516.6 3.21 1318.62 1310.80 ,1318.46 9.23 0.22 0.69

n=O.0300 Sc>=Q.OOOOOO 5f=0.000328 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000319

1+00.00 4875.00 174.76 3.00 2.844 7.664 1515.6 3.22 1318.62 1310.80 1318.·46 9.23 0.22 0.69
PAGE 2

STA,TIC>l\f Q B z I>c DEPTH AREA VELOC E.G.L II~V EL W.S.EL FREE FROUDE SEQUENT
B<)ARD NTJMBER DEPTH

\-

n=O.0300 80=0.000000 5f=0.000329 Headloss Factor=0.100 Total Headloss=O.003 ft. Se=O. (t00336



n=0.0300 80=0.000000 8f=0.000332 Headloss Factor=O.100 Total Headloss=O.004 ft. Se=O.000346

4875.00 172.90 3.00 2.863 7.668 1502.3 3.25 1310.80 1318.47 9.23 0.22 0.70

n=O.0300 80=0.000000 8f=0.000338 Headloss Factor=O.100 Total Headloss=O.004 ft. 8e=0.000378

n=O.0300 80=0.000000

1+70.00~ 147.76 2.00

0:~~·a~ 80=0 · 000000

80=0.000000

80=0.000000

I I
I

( !
I

c I

t
( t

( I
!

1-
,,-- l
f ---- r'--- ..._._~._--------_.- '.---- - --.--. --- -- --- ,-,

J

(~ I

I
I

I
i
i

1.11

0.75

0.72

0.80

0.96

0.87

Se=O.000524

Se=O.000594

Se=0.000463

Se=O . (J007 47

Se=O.000611

Se=O.000694

9.23 0.23

9.19 0.26

9.21 0.25

9.24 0.22

9.16 0.28

9.22 0.24

1318.44

1318.45

1318 .. 46

1318.47

1310.80

1310.80

1310.80

1310~80

Total Headloss=O.005 ft.

Total Headloss=O.005 ft.

Total Headloss=O.008 ft.

Total Headloss=O.006 ft.

Total Headloss=O.007 ft.

1318.64

1318. -64

1318.65

1318.65

3.28

3:72

3.39

3.53

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

1485.7

1439.6

1381.3

1309.6

1242.0 3.93 1318.66 1310.80 1318.42

HeadlossEr=o~ Total Headloss=0.006 ft.

1154.7 4.22 1318.66 1310.80 1318.39

7.662

7.668

7.652

7.588

7.637

7.619

8£=0.000375

8f=0.000138

5f=0. (100457

8f=0.000352

8f=0.000410

8f=0.000219

2.886

2.928

3.345

2.989

3.074

3.186

2.00

3.00

2.67

2.33

2.00

80=0.000000

50=0.000000

n=O.0300

n=O.0300

n=O.0140

4875.00 170.74

- n=O. 0300

4875.00 167.43

4875.00 162.68

4875.00 156.22

4875.00 137.00

1+40.00

1+30.00

1+50.00

1+60.00

1+80.00

(

(

('

Sf=O.000176

8f=0.000227

Headloss Factor=O.100

1.33

1.64

Se=O.001278

Se=O.OOl031

9.03 0.36

9.11 0.32

1318.26

1318.33

1310.80

1310.80

Total Headloss=O.013 ft.

Total Headloss=O.010 ft.

1318.67

1318.68

4.67

5.23

Headloss Factor=O.100

931.5

1043.9

7.457

-7.5343.573

3.843

rl=O. 0140 So=O .000000

n=O.0140 80=0.000000

4875.00 123.50 2.00

4875.00 110.00 2.002+00 .. 00

1+90.00

2+10.00 4875.00 98.46 2.00 4.118 7.364 833.6 5.85 1318 .. 70 1310.80 1318.16 8.94 0.40 1.99

n=O.0140 So=O.OOOOOO 8f=0.000295 Headloss Factor=O.100 Total Headloss=O.017 ft. 3e=0.001704

8.822+20.00

STATION

4875.00

Q

87.87

B

2.00

z

4.416

Dc

7.241

DEPTH

741.1

AREA

6.58

VELOC

1318.71

E.G.L

1310.80

INV EL

1318.04

W.S.EL

0.46 2.42
PAGE 3

FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

(

Tl=O. 0140 50=0.000000 8f=0.000393 Headloss Factor=O.100 Total Headloss=O.023 ft. Se=O.002296

4875.00 78.28 2.00 4.736 7.072 653.6 7.46 1318.74 1310 .. 80 8.66 0.53 2.96

n=O.0140 80=0.000000 8f=0.000538 Headloss Factor=O.100 Total Headloss=O.032 ft. Se=O.003243

2+40.00 4875.00 69.79 2.00 5.068 6.833 570 .. 3 8.55 1318.77 1310.80 1317.63 8.43 0.62 3.61

n=O.0140 80=0.000000 8f=0.000772 Headloss Factor=O.100 Total Headloss=O.049 ft. Se=O.004938

2+50.00 4875.00 62.49 2.00 5.402 6.466 487.7 10.00 1310.80 1317.27 8.07 0.75 4.45
PAGE 1

"WASP2' 'SUPERCRITICAL WATER SURFACE PROFILE
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"WASP2"SUPERCRITICAL WATER SURFACE PROFILE
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G

CHECI{ED BY: _ DATE: .C011PUTED BY:

STATION Q

0+00.00 6500.00

DATE:

B

17-5.00

DATA

z

3.00

Dc

3.430

DEPTH

8.990

AREA

1815.7

VELOC

3.58

E.G.L

1319.99

INV EL

1310.80

W.S.EL

1319.79

FREE
BOARD

0.00

FROODE
N1JMBER

0.22

SEQUENT
DEPTH

0.87

I
l
i- -
l
i
i
t

I

I
I

n=O.0300 80=0.000000

6500.00 175.00 3.00

8f=0.000336

8£=0.000335 l- -----:-.-._- ---------------------- ---

~.. .• _c

1 .--

t . -- .
~
!

0.87

5e=0.000340

Se=O.000339

10.83 0.221319.791310.80

Total Headloss=0.003 ft.

Total Headloss=O.003 ft.

1319.993.58

Headloss Factor=O.100

Headloss Factor=O.100

1816.58.9943.430

80=0.000000n=O.0300

0+10.00

0+20.00 6500.00 175.00 3.00 3.430 8.997 1817.4 3.58 1320.00 1310.80 1319.8-0 10.84 0.22 0.87

11=0.0300 50=0.000000 8f=0.000335 Headloss Factor=O.100 Total Headloss=0.003 ft. Se=O.000334
(""

0+30.00 6500.00 175.00 3.00 3.430 9.001 1818.2 3.57 1320.00 1310.80 1319.80 10.84 0.22 0.87

n=O.0300 80=0.000000 5f=0 .. 000334 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000340

0+40.00 6500.00 175.00 3.00 3.430 9.004 1819.0 3.57 1320.00 1310.80 1319.80 10.84' 0.22 0.87

n=O. O~lOO 80=0.000000 5f=0.000334 Headloss Factor=O.100 Total Headloss=O.003 ft. 5e=0.000321

0+50.00 6500.00 175.00 3.00 3.430 9.008 1819.8 3.57 1320.01 1310.80 1319.81 10.85 0.22 - 0.87

n=O.0300 80=0.000000 5f=0.000333 Headloss Factor=O.100 Total Headloss=O-.003 ft. Se=O.000326
I
I

0+60.00 6500.00 175.00 3.00 3.430 9.011 1820.6 3.57 1320.01 1310.80 1319.81 10.85 0.22 0.87

n=O.0300 50=0.000000 8f=0.000333 Headless Factor=0.100 Total Headloss=O.003 ft. Se=O.000319

0+70.00 6500.00 175.00 3.00 3.430 9.015 1821.4 3.57 1320.01 1310.80 1319.81 10.86 0.22 0.87

n=O~0300 50=0.000000 5£=0.000332 Headloss Factor=O.100 Total Headloss=O.003 ft. -Se=O.000324

0+80.00 6500. 00 1 75. -00 3.00 3.430 9.018 1822.2 3.57 1320.02 1310.80 1319.82 10.86 0.22 0.87

n=O.0300 50=0.000000 Sf=O.000332 Headloss Factor=O.100 Total Headloss=O.003 ft. 3e=0.000328

0+90.00 6500.00 174.97 3.00 3.430 9.022 1822.7 3.57 1320.02 1310.80 1319.82 10.87 0.22 0.87

n=O.0300 80=0.000000 5£=0.000332 Headless Factor=O.100 Total Headloss=O.003 ft. Se=O.000328

1+00.00 6 5-0a .00 1 7 4 . 7 6 3.00 3.433 9.025 1821.5 3.57 1320.02 1310.80 1319.82 10.87

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL W.S.EL FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

n=O.0300 80=0.000000 8f=0.000333 Headloss Factor=O.100 Total Headloss=O.003 ft. Se=O.000338



n=O.0300 80=0.000000 8£=0.000336 Headloss Factor=O.100 Total Headlo5s=O.004 ft. Se=O.000364

,
\

1+20.00 6500.00 172.90 3.00 3.456 9.028 1805.5 3.60 1320.03 1310.80 1319.83 10.87 0.22 0.89

n=O.0300 80=0.000000 3f=0.000343 Headloss Factor=O.100 Total Headloss=O.004 ft. Se=O.000389

1+30.00 6500.00 170.74 3.00 3.484 9.028 1785.9 3.64 1320.03 1310.80 1319.83 10.87 0.23 0.90 (

n=O.0300 80=0.000000 8f=0.000357 Headloss Factor=O.100 Total Headlo5s=O.005 ft. Se=O.000494
(

1+40 .. 00 6500.00 167.43 2.67 3.535 9.018 1727.1 3.76 1320.04 1310.80 1319.82 10.87 0.23 0.95

n=O.0300 80=0.000000 8f=0.000382 Headloss Factor=O.100 Total Headlo5s=O.006 ft. Se=O.000584

1+50.00 6500.00 162.68 2.33 3.610 9.004 1653.8 3.' 93 1320.04 1310.80 1319.80 10.85 0.24 1.01

n=O.0300 80=0.000000 8f=0.000419 Headloss Factor=O.100 Total Headloss=O.007 ft. Se=O.000689

1+60.00 6500. 00 15-6.22 2.00 3.714 8.983 1564.8 4.15 1320.05 1310.80 1319.78 10.83 0.26 1.10 (-

n=O.0300 80=0.000000 Sf=O.000468 Headloss Factor=O.lDO Total Headloss=O.008 ft. Se=O.000764

1+70.00 6500.00 147.76 2.00 3.848 8.961 1484.7 4.38 1320.06 1310.80 1319.76 10.81 0.27

( ! ----_. --_._----- -- -----_...._-----_.

80=0.000000 8f=0.000224 Headloss Factor=O.100 Total Headloss=O.007 ft. Se=O.000679

n=0.0140 80=0.003809

6500.00 110.00 2.00

n=O.0140 80=-.040002

I
I

I
!
I
I

I

I
L _
I

(:

c I
t

r

I

{ 1-
c_ I

t
I2.13

," ~ , .

,r:;,~,
'!OO,.......':>~

3.18

1.39

1.54

rt,7£"

1.75

0.41 2.61
PAGE 3

Se=O .00205()

Se=O.OOl195

Se=O.000448

8e=0.001542

Se=O.000583

11.18 0.47

11.38

11.54 0.36

11.67 0.32

11.23 0.30

10.78 0.29

FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

1319.29

1319.45

1319.69

1319.72

INV EL

1310.11

1310.08

1310.40

1310.80

1310.04

Total Headloss=O.021 ft.

~ 1319.66

Total Headloss=O.012 ft.

Total Headloss=O.Ol~ ft.

Total Headloss=O.006 ft.

Total Headloss=O.005 ft.

E.G.L

1320.12

1320.09

1320.08

1320.07

1320.10

5.81

5.21

4.70

6.51

VELOCAREA

886.7

999.0

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

Headloss Factor=O.100

1381.5

1119.5

1320.6 4.92 1320.07

~s Factor'=o.~

1248.5

9.294

9.17'6

8.922

9.655

9.527

9.370

DEPTHDc

Sf=O.000166

8f=0 .. 000215

5f=0.000131

8f=0.000140

5£=0.000284

4.959

4.037

4.310

4.632

5.311

5.687

80=0.003796

80=0.003796

B Z

87.87 2.00

78.28 2.00

Q

n=O.0140

n=O.0140

n=O.0140 80=-.040002

6500.00

6500.00 137.00 2.00

6500.00

6500.00 123.50 2.00

6500.00 98.46 2.00

1+80 .. 00

1+90 .. 00

2+00.00

2+10 .. 00

2+20.00

2+30.00

STATION

(
\

8f=0.000381 Headloss Factor=O.100 Total Headloss=O.027 ft. Se=O.002739

10.93 0.541319.08_1310.151320.158.31782.58.9286.077

80=0.003809

69.79 2.00

n=O.0140

6500.002+40.00

80=0.003894 5f=0.000523 Headloss Factor=O.100

4.680.63

Se=O.003769

10.601318.791310.19

Total Headloss=O.038 ft.

1320.199.48685.68.6036.4652.0062.49

n=O.0140

6500.002+50.00

80=0.003796 5f=0.000740 Headloss Factor=O.100
",~~j

5.630.75

Se=O.005375

10.161318.381310.23

Total Headloss=O.054 ft.

1320.2410.94594.08.1556.8272.0056.53

n=O.0140

6500.00



0.94

.....H:;-V. VVO&o:tvV

9.39

..L U ..

1317.651310.27

J. V lJO,.J.. l.~c;a.u..J..Vi:J;:)-v .. v o"':t

1320.34

J..: Ct.\.." \JV.L -v • ..L.Vv

13.16493.87.3807.1246500.002+70.00
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~
(

( COMPUTED BY: DATE: DATA FILE:~ CHECI{EIJ BY: . _ DATE; _

STATION Q B

0+00.00 6500.00 175.00

z

3.00

Dc

3.430

DEPTH AREA

1815.7

VELOC

3.58

E.G.L

1319.99

INV EL

1310.80

W.S.EL

1319.79

FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

9.66 0.22 0.87

(

n=O.0300 50=0.000000 5f=0.000336 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000326

0+10.00 6500.00 175.00 3.00 3.430 8.993 1816.5 3.58 1319.99 1310.80 1319.79 10.83 0.22 0.87
(

n=O.0300 80=0.000000 5£=0.000335 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000327

0+20.00 6500.00 175.00 3.00 8.997 1817.3 3.58 1320.00 1310.80 1319.80 10.84 0.22 0.87

n=O,,0300 80=0.000000 Sf=O.000335 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000320

0+30.00 6500.00 175.00 3.00 3.430 9.000 1818.1 3.58 1320.00 1310.80 1319.80 10.84 0.22 0.87

n=O.0300 80=0.000000 5f=0.000334 Headloss Factor=O.OOO Total Headloss=O.003 ft. 5e=0.000325

0+40.00 6500.00 175.00 3.00 3.430 1818.9 . 3.57 1320.00 1310.80 1319.80 10.84 0.22 0.87

n=O.0300 50=0.000000

6500.00 175.00 3.00

5f=0.000333

5f=0.000334

I
r-·-I'

!

0.87

Se=O.000330

Se=O.000324

10.85 0.221319.811310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1320 ..013.57

Headloss Factor=O.OOO

Headloss Factor=O.OOO

1819.. 79.0073.430

50=0.000000n=().0300

0+50.00

0+60.00 6500.00 175.00 3.00 3.430 9.011 1820.5 3.57 1320.01 1310.80 1319.'81 10.85 0.22 0.87

n=O.0300 50=0.000000 Sf=0.000333 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000329 I·
I

0+70.00 6500.00 175.00 3.00 3.430 9.014 1821.3 3.57 1320.01 1310.80 1319.81 10.86 0.22 0.87

8f=0.000333

8f=0. ·000332

5£=0.000332

Headloss Factor=O.OOO
!
t
I

I
t···· .
I

I
i

O~87

0.87

Se=O.000326

Se=O.000325

Se=O.000322

10.86 0.22

10.86 0.22

1319.82

1319.821310.80

1310.80

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

Total Headloss=O.003 ft.

1320.02

1320.023.57

3.57

Headloss Factor=O.OOO

Headloss Factor=O.OOO

1822.1

1822.6

9.018

9.021

3.430

3.430

n=O.0300 80=0.000000

n=O.0300 80=0.000000

n=O.0300 80=0.000000

6500.00 175.00 3.00

6500.00 174.97 3.00

0+80.00

0+90.00

6500.00 174.76 10.871+00.00

STATION Q B

3.00

z

3.433

Dc

9.024

DEPTH

1821.4

AREA

3.57

VELOC

1320.02

E.G.L

1310.80

INV EL

1319.82

W.S.EL

0.22 0.87
PAGE 2

FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

n=O.0300 30=0.000000 8f=0.000333 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000324



n=O.0300 80=0.000000 S£=0.000336 Headloss Factor=O.OOO Total Headloss=O.003 ft. 8e=0.000336

1+20.00 3.456 9.027 3.60 1320.03 1310.80 1319.83 10.87 0.23
(

n=O.0300 80=0.000000 8f=0.000343 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000336

1+30.00 6500.00 170.74 3.00 3.484 9.026 1785.6 3.64· 1320.03 1310.80 1319.83 10.87 0.23 0.91 (

n=O.0300 80=0.000000 8f=0.000357 Headloss Factor=O.OOO Total Headloss=O.004 ft. Se=O.000352

1+40.00 6500.00 167.43 2.67 3.535 . 9.016 1726.5 3.76 1320.04 1310.80 1319.82 10.86 0.23 0.95

n=O.0300 80=0.000000 8f=0.000383 Headloss Factor=OiOOO Total Headloss=O.004 ft. Se=O.000373

1+50.00 6500.00 162.68 2.33 3.610 8.999 1652.7 3.93 1320.04 1310.80 1319.80 10.85 0.24 1.01

n=O.0300 80=0.000000 8f=0.000420 Headloss Factor=O.OOO Total Headloss=O.004 ft. Se=O.000414

1+60.00 6500.00 156.22 2.00 3.714 8.975 1563.2 1320.04 1310.80 1319.78 10.82 0.26 1.10

n=O.0140 80=-.040002

6500.00 137.00 2.00

I
I
!

. , t-·-_· --------. ------. -------.----.---.-

I
t
I
I
!

1.55

1.22

1.40

Se=O.000132

Se=O.000214

Se=O.000454

11.20 0.30

10.76 0.29

10.80 0.271319.75

1319.67

1319.71

1310.80

1310.40

1310.80

Total Headloss=O.005 ft.

Total Headloss=O.OOl ft.

1320.05

1320.05

1320.05

4.38

4.93

Headloss Factor=O.OOO

Headloss Factor=O.OOO

@dlOSS Factor=O,~ Total Headloss=O. 002 it.

1482.6

1317.3

1378.6

9.274

8.950

8.905

5f=0.000131

8f=0.000470

8f=0.000225

4.037

4.310

80=0.000000

80=0.000000

rl=Q.0300

6500.00 147.76 2.00

6500.00 123.50 2.00

1+70.00

1+80.00

1+90 .. 00

F
(

5f=0.000168

8f=0.000141

Headloss Factor=O.OOO

Headloss Factor=O.DOO

1.76

Se=O.000169

Se=O.000140

11.64 0.32

Total Headloss=O.OOl ft.

~ 1319.63

Total Headloss=O.002 ft.

1320.055.221244.79.6304.632

n=O.0140 80=0.003809

n=O.0140 80=-.040002

6500.00 110.00 2.DO2+00.00

2+10.00 6500.00 98.46 2.00 4.959 9.489 1114.3 5.83 1320.05 1310.04 1319.53 11.49 2.15

50=0.003796 5£=0. (J00219 Headloss Factor=O.OOO

(

0.41 2.63
PAGE 3

Se=O.000211

11.31

FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

W.S.EL

1319.39

INV EL

1310.08

Total Headloss=O.002 ft.

E.G.L

1320.066.55

VELOC~AREA

992.09.314

DEPTHDc

5.311

z

2.00

B

87.87

n=O.0140

Q

6500.002+20.00

STATION

\,-

n=O.0140 80=0.003796 8f=0.000291 Headloss Factor=O.OOO Total Headloss=O.003 ft. Se=O.000290

2+30.00 6500.00 78.28 2.00 5.687 9.094 877.2 1320.06 1310.11 1319.21 11.08 0.47 3.22

50=0.003809 5f=0.000396 Headloss Factor=O.OOO Total Headloss=O.004 ft. Se=O.000385

2+40.00 6500.00 69.79 2.00 6.077 8.804 769.4 8.45 1320.06 1310.15 1318.96 10.79 0.55 3.95

n=O.0140 80=0.003894 8£=0.000558 Headloss Factor=O.OOO Total Headloss=O.006 ft. Se=O.000555

2+50.00 6500.00 62.49 2.00 6.465 8.399 666.0 9.76 1320.07 1310.19 1318.59 10.38 0.65 4.82

n=O.0140 SC)=O.003796 5f=0.000844 Headloss Factor=O.OOO Total Headlo5s=O.008 ft. Se=O.000835

2+60.00 6500.00 56.53 2.00 6.827 7.731 p56.6 11.68 1320.08 1310.23 1317.96 9.70 0.82 5.98
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, 'W.l\SP2' 'STJPERCRITICPJ.-L WATER STJRFPJ-CE PROFILE
..<=:

~-,c..

4?" 6500
n =- 0.01 e-/
f\. :..0--'
koMP.

PAGE 1

(§)

(
f

- I

I
I

I
( I

L
7~~'

7.51

SEQUENT
DEPTH
\7.7
7.411.02

FROUDE
NlJMBER

Se=O.003037

8.85 1.05

3.15

FREE
BOARD

W.S.EL

1317.58

1317.43

DATE= _

INV EL

1310.38

1310.34

Total Headloss=O.030 ft.

E.G.L-

1320.63

VELOC

14.02463.7

~sFactor=O.l~

454.5 14.30 1320.60

7.200

7.083

5f=0.001788

7.280

7.280

2.00

DATA FILE:eN05 CHECKED BY: _

Z Dc DEPTH AREA .

2.00

SC)=Q.003809

B

DATE:

Q

~ 50.00

cfn:O~
6500.00 50.00

3+00.00

2+90.00

STATION

C011PUTED BY:

n=O.0140 8f=0.001880

5£=0 .. 002193

L ~ 0_.

I -
I

t

I
I
t

I

\..,..

f
"-

te>. 2. t.+
7.97

8e=0.008317

8e=0.002801

7.92 1.21

8.75 1.071317.30

1316.61

1310.31

1310.27

Total Headloss=O.028 ft.

Total Headloss=O.083 ft.

1320.57

1320.49

14.51-

15.82

Headloss Factor=O.lDO

447.9

411.0

Headless Factor=O.100

6.999

6.339

7.280

7.124

80=0.003796

50=0.003796

50.00 2.00

52.15 2.00

n=O.0140

6500.00

6500.00

2+80.00

2+70.00

80=0.003809 5£=0.002902 Headless Factor=O.100 Total Headloss=O.097 ft.
l-~( r
8.221.38

5e=0.009736

6.991315.821310.231320.3917.15378.95.5966.8272.0056.53

n=O.0140

6500.002+60.00

n=O.0140 50=0.003796 8f=0.003816 Headless Factor=O.100 Total Headloss=O.lOO ft. 8e=0.009956

2+50.00 6500.00 62.49 2.00 6.465 4.918 355.7 18.27 1320.29 1310.19 1315.11 6.15 1.55
1~I~J
8.28

5£=0.004886 Headloss Factor=O.100 Total Headloss=O.103 ft. Se=O. 0102-47
I€>' 3-1
8.221.725.401314.471310.151320.1919.20338.64.3186.0772.00

50=0.003894

69.79

n=O.0140

6500.002+40 .. 00

n=O.0140 50=0.003809 5£=0 .00612·6 Headloss Factor=O.100 Total Headloss=O.107 ft. 8e=0.010648

2+30.00 6500.00 78.28 2.00 5.687 3.796 326.0 19.94 1320.08 1310.11 1313.91 4.74 1.88
If) a

8.08

n=O.0140 SC)=O.003796 5f=0 .. 007547 Headloss Factor=O.100 Total Headloss=O.113 ft. Se=O.011277

2+20.00 6500.00 87.87 2.00 5.311 3.347 316-.5 20.54 1319.97 1310.08 1313.42 4.18 2.05
fi, q~
7.8-8

5f=0.009152 Headloss Factor=O.100 Total Headloss=O.121 ft.

2+10.00

n=O.0140

6500.00

50=0.003796

98 .. 46 2.00 4.959 2.965 309.5 21.00 1319.85 1310.04 1313.00

Se=O.012131

3.71 2.21
11 . (e/1

7.65

f
l-

f -

n=O.0140 80=0,,003809 5f=0.010933 Headless Factor=O.100 Total Headloss=O.132 ft. 5e=0.013222

2+00.00 6500.00 110.00 2.00 4.632 2.641 304.5 21.35 1319.72 1310.00 1312.64 3.30
t '. c.+

2.37 7.40
PAGE 2

STATION Q B z Dc DEPTH AREA VELOC E.G.L INV EL vl. S. EL FREE FROUDE SEQUENT
BOARD NUMBER DEPTH

n=O.0140 80=-.040002 8£=0.012207 Headloss Factor=O.100 Total Headloss=O.157 ft. Se=O.015684



n=O.0140 80=-.040002 8f=0.012600 Headloss Factor=O.100 Total Head.loss=O.167 ft. Se=O.016693 (>r7,,/~ r-
!

/7 f 'b2

1+80.00 6500.00 137.00 2.00 4.037 2.276 322.2 20.17 1319.39 1310.80 1313.08 2.85 2.39 . 6.52
~
-,

r
t

n=O.0300 50=0.000000 8f=0.024061 Headloss Factor=O.100 Total Headloss=O.252 ft. Se=0.025188
I17.00

1+70.00 6500.00 147.76 2.00 3.848 2.139 325.2 19.99 1319.14 1310.80 1312.94 2.67 2.44 6.28 t
.' !,

1--.

n=O.0300 50=0.000000 8f=0.058342 Headloss Factor=O.100 Total Headloss=O.649 ft. Se=O.064844 I
I

Il , ,iD l '""' I
1+60.00 6500.00 156.22 2.00 3.714 2.142 343.7 18.91 1318.49 1310.80 1312.94 2.68 2.31 5.90 t

I(- rl=O.0300 80=0.000000 8f=0.051591 Headloss Factor=O.100 Total Headloss=0.577 ft. Se=O.057640
I
I

1+50.00 6500.00 162.68 2.33 3.610 2.171 364.2 17.85 1317.92 1310.80 1312.97 2.71 2.17 5.56

n=O.0300 50=0.000000 8f=0.044751 Headloss Factol"=O.100 Total Headloss=O.504 ft. Se=O.050374 I -
,{P# - b

t1+40.00 6500.00 167.43 2.67 3.535 2.231 386.9 16.80 1317.41 1310.80 1313.03 _2.79 2.02 5.26 f

I
n=O.0300 80=0.000000 8f=0.0380-21 Headloss Factor=O.100 Total Headloss=O.432 ft. Se=O.043198 t.

ic'- .7 -- -_.- ._-----

1+30.00 6500.00 170.74 3.00 3.484 2.319 412.1 15.77 1316.98 1310.80 1313.12 2.90 1.86 4.97

n=O.0300 80=0.000000 8f=0.031450 Headloss Factor=O.100 Total Headloss=O.364 ft. S-e=Q.036349 /
f

;i<l~

1+20.00 6500.00 172.90 3.00 3.456 2.448 441.2 14.73 1316.62 1310.80 1313.25 3.06 1.69 4.70

n.=O.0300 -80=0. 000000 8f=0.025293 Headloss Factor=O.100 Total Headloss=O.299 ft. Se=O.0298.79
, "" .....jl;,..-"..,

1+10.00 6500.00 174.15 3.00 3.440 2.609 474.8 13.69 1316.32 1310.80 1'313.41 3.26 1.53 4.43

rl=O.0300 80=0.000000 8f=0.019700 Headloss FactcJr=O.100 Total Headloss=O.242 ft. Se=O.024215
14 1 <t~ t.,.

1+00.00 6500.00 174.76 3.00 3.433 2.820 516.7 12 .. 58 1316.08 1310.80 1313.62 3.53 1.35 4.13
I

n=O.0300 80=0.000000 8f=0.013855 Headloss Factor=O.100 Total Headloss=O.196 ft. Se=O.019536
'~ft. \

0+90.00 6500.00 174.97 3.00 3.430 3.195 589.6 11.02 1315.88 1310.80 1313.99 3.99 1.11 3.68
(~,

I- i

(



It' ,

('"

\ I

6.28

6.13

SEQUENT
DEPTH

Se=0.003221

7.46 1.04

0.00 1.00

SuiJef2.
DATE: Q::.. ~7S-

------------- I) -=- (S.~ 01 c..J.
rc=- o. I

W. S . EL FREE ;CI(}~OUDE
BOARD N1JMBER

IN'~l ELE.G.LVELOCAREA

379.4 12.85 1319.04 1310.38 1316.48

~~:~TotalHeadloss=0.032 ft.

3tIS~4 1~,!.20 1319.01 1310.34 1316.31

CHECKED BY: _

5.9Q5

6.100

DEPTH

8£=0.001826

Dc

6.110

zBQ

~ 50.00 2.00

~ 50=0.003809

4875.00 50.00 2.00

STATION

2+90.00

3+00.00

COMPUTED BY:
(

n=O.0140 So=0.003796 5f=0.001948 Headloss Factor=O.100 Total Headloss=0.029 ft. 8e=0.002872

2+80.00 4875.00 50.00 2.00 6.110 5.879 363.1 13.43 1318.98 1310.31 1316.18 7.35 1.06 6.38
(

5f=0.003078

8£=0.002297 (". i·

Ir- .
1 - .

I

6.71

8e=0.007735

5e=0.008979

6.62 1.221315.561310 . "27

Total Headloss=O.077 ft.

Total Headloss=D.090 ft.

1318.9114.68

Headloss Factor=0 .. 100

Headloss Factor=O.100

5.2955.973

So=0.003796

50=0.003809

52.15 2.00

n=O.0140

n=O .. 0140

4875.002+70.00

2+60.00 4875.00 56.53 2.00 5.715 306.2 15.92 1318.82 1310.23 1314.88 5.81 1.39 6.93 (

8£=0.004083 Headloss Factor=O.100 Total Headloss=O.093 ft.

2+50.00

n=O.0140

4875.00

Sc>=Q.003796

62.49 2.00 5.402 4.073 287.7 16.95 1318.72 1310.19 1314.26

5e=0.009299

5.09 1.56 6.97
I
i,

n="O.0140 50=0.003894 8f=0.005261 Headloss Factor=0.100 Total Headloss=O .. 098 ft. 5e=0 .. 009736

2+40.00 4875.00 69.79 2.00 5.068 3.564 274.2 17.78 1318.63 1310.15 1313.72 4.46 1.73 6.92

n=O.0140 50=0.003809 8f=0.006627 Headloss Factor=O.100 Total Headloss=O.103 ft. 5e=0 .. 010334

(" 2+30.00 4875.00 78.28 2.00 4.736 3.127 264.3 18.44 1318.52 1310.11 1313.24 3.91 1.90 6.79

5£=0 .. 008186 Headloss Factor=O.100 Total Headloss=O.112 ft. Se=O.011167

6.612.073.441312.831310.081318.4118.96257.12.7544.4162.00

80=0.003796

87.87

n=O.0140

4875.002+20.00
(

n=O.0140 50=0.003796 5f=0.009'933 Headloss Factor=O.100 Total Headloss=O.122 ft. Se=O.012222

2+10.00 4875.00 98.46 2.00 4.118 2.438 252.0 19.35 1318.29 1310.04 1312.48 3.05 2:23 6.41
\ ..

n=O.0140 50=0.003809 8£=0.011854 Headloss Factor=O.100 Total Headloss~0.135 ft. Se=O.013525

2+00.00 4875.00 110.00 2.00 3.843 2.172 248.4 19.63 1318.15 1310.00 1312.17 2.72 2.39 6.19
PAGE 2
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