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Introduction

This memorandum provides the supporting calculations for the design of the
67th Avenue stormdrain. Included in this presentation are the on-site hydro
logy and catch basin design, hydraulic analysis of the stormdrain network
D-load calculations for mainline pipe and laterals and supporting calculations
for the design of the junction structure located at Greenway Road and 67th
Avenue. The results summarized herein should provide the basis of design for
all future catch basins and major lateral connections.

Hydrology
E:.-

The results of the approved l'Off-site Hydrology Report," dated September 1988,
were used for sizing th6/stormdrain mainline and the laterals located along
Bell Road, Paradise Lan and Greenway Road. These results were also used for
sizing the proposed and future catch basins to be located along the east proj
ect right-of-way.

The Rational Method (Q = CIA) was otherwise utilized where:

C 0.82 (paving and desert landscaping)
I = 3.85 in/hr (10-year storm)
A area in acres

The 67th Avenue right-of-way was assumed to be developed to its full width of
130 feet.

The results of the on-site'hydrologic calculations are provided in the attach
ed "Pavement Drainage" worksheets.

Catch Basin Design

Street flow hydraulic analysis and catch basin slzlng and location calcula
tions were performed in accordance with HEC No. 12, "Drainage of Highway
Pavements." The following criteria were used:

o Pavement "n" value of 0.016

o Allowable pavement spread limited to gutter and one travel lane
(12.5 feet).

;

o Street cross slope is 0.2% ". /~\br co \s eyt ~t+~ C \C

o Street longitudinal slope is 0.002 ft/ft

o City of Phoenix type "M" catch basins are used (requested by City of
Glendale)

Catch basin design calculations are found attached on the "Storm Sewer System
Design Inlet Calculation" sheets.

Stormdrain Hydraulic Analysis

Hydraulic grade line elevations for the proposed stormdrain system were calcu
lated using the "Storm" computer program developed by the Los Angeles County
Road Department.
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o The 10-year WSEL in the ACDC was set as downstream controlling HGL

The program calculates the following:

The printout of the Storm program analysis is attached.

Mi nor losses are

Type K

Curve 0.08
Manhole 0.05
Exit 1.0
Entrance 0.10
Tee (thru) 0.3
Junction (Greenway) 0.54
Junction (Paradise Lane) 0.55
Junction (Kings Avenue) 0.49
Junction (Phelps Road) 0.39

o Normal depth of flow
o Critical depth of flow
o Flow type (partial, full, seal)
o Friction slope
o Flow velocities
o Hydraulic grade line elevations
o Calculated depth of flow
o Location and characteristics of hydraulic jump

v2
K 2g

Minor loss coefficients used are as follows:

Friction losses are computed from the Manning equation.
derived from the velocity head,

Hydraulic analysis criteria input to the storm program are as follows:

o For precast concrete pipe, n = 0.012

The program computes internally sharp bend losses such as at 90° or 45° pipe
bends. Total junction losses are calculated by applying the pressure plus
momentum equation.

o Tailwater elevation limits of, 1 foot below pavement at catch basins
and 5 feet below pavement for mainline pipe were set.

The hydraulic analysis was performed for the fully developed stormdrain system
including the laterals along Bell Road, Paradise Lane and Greenway Road.
Minor catch basins were not incorporated. However, the results of the storm
program were checked to ensure that the calculated mainline HGL is sufficient
ly below the pavement (i.e. 5 feet or greater) to allow for future connections
to junctions.
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Pipe Design Strength Analysis

Minimum pipe strength requirements were calculated for the various pipe sizes
and depths specified in the plans. Required minimum D-loads to produce a 0.01
inch crack were calculated using standard procedures described in the litera
ture and then rounded to the nearest 50 1bs/L. F./ft (I. D.) The procedure
follow -, and a summary of the results is attached.

Structural Calculations

Calculations were performed for the structural design of the junction
structure located at 67th Avenue and Greenway Road. Grade 60 steel is
specified. These calculations are also attached.

2:67STORM
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Sheet _/_ ofl
-

PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA ~

Highway ~ 71:. . ~r£
Location (if&, b
Project No. £//lll4

DESIGN DATA
Frequency /0 years

IKUNU~~ lALlULAIIUN~ ,(/1'57 r ut/~//7{7//.

From To L W D.A. C I Q INIl.H COMMENTS
Station Station ft. ft. aer". in/hr cfs Type-

0%+00 (;3+50 140 ;a[;; OG7 {)$Z 3.[55 z"Z )J1-1 L-::/0
1

~!u~ c, (~,
~

;;3f!;O ~(1f[;O ~OO (/,60 Ig;; 111-1) L~/O
I

(I
tP~

b1fSO ~9So 400 6~ O{PO l°c- 117- ~ L::/o' (,
,00

[;5/50 SffSO 400 tP~ 0.&0 /.88 /11-0 1::/0
1 II

~J+S;O 47+00 4[;0 0::;- 0& 7 t,IZ' 111-1.; L~/71 (,

4(y4-£V 4Z-lo0 450 0[; tIl
10 1

, II
0,&7 R1-1,) L=Fr

4ZiOO 3&W tP~ O.sz /.6[; / (J

360 /'lJ-1 L:/o

381[;0 33-1(£ 4g~ ~~ Z.W/ )J7-1) L=/o
I (/

O·7Z

,~?Jl~ {15f3[; bb 0.71 ,i' "l
[So )17-{) L=/O

I (IS!J{) t.;
1 •

~

26f~ ZS+zp 3JS: iPS; t·'ll- ~ v ... tI7 1'l7-1.> L::/o I Fvfu-re c , co.
;/lC.!Ir!eC Sclu"" ~~.j~ ,t<Yl'".-

ZS+Zo ZZ+7S; Z4~ {£; 081 Ogz 3.~
1'-

)Jl-L (=/0 I

f-c...)fur-e G6
Zst i/lt:/,.;cks c,,,,nt'" c('.(\.:..J .. I1tl61

Cornpu ted by: m. C. Checked by: ~,tS, Date: 1- 81
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PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA ~

::~:::~n (it}!! fJ:
Project No. £11' Il4

RUNOFF CALCULATIONS

DESIGN DATA
Frequency /0 years

From To L W D.l\. C I Q INlEt COMMENTS
Station Sta ti on ft. ft. acr. in/hr cfs Type

1t0?(7~ lo.;gS- If0 6C O,W/ Qg0 3.gS- 0·10
I lor rh I ?i'rv-t

/17-/ l=/tJ {Ofi~+YVV )//- ,l==-17 I

11.£7100' 15l5D 4W loS;- O.t 7 C?fJZ 3./3e t,ll )JJ-! L::(9
I rulc/r-e C·ts.

/:;;/-5;0 /z140 o4~ /' 06Z. 3.g,S- }./~ »7-1 L--C:/
Fu+vre C. 13.

"5/0 to Pr-o?.Rc-l L; ff' ..·f

~. f-;f ;;:'ve 1'--:7 -/-

~

'Q'7r'

;;;g.;..00 6!?f':;;O ~O ~s;- o,~7 0.8z- 'b.oS- Ziu )17-1 /=/0/ ~-I-uve- C·(3,

?h(~{;
./ 7P be. ~r7f,. Tn/v 1-('" d.

!(oPtd - - - - - II Z(IJJ-I \ 1:/7' ~oFYom :5 W j'///?'7
/ J

tf;:!JfS;O !;g+71 471/ ~S; O. 70 o.8Z 3·3S- Z.Z )IJ-1 L~/O' zlx /;;~{~VC !-eel
• 4

/. ~' ~fuyc58+71 ,c;~rO() 27Cf .t,;;- o (po ogZ 3.0[; jJJ-! {::/o/ c,r3.

J< ;/7CJ oS ~vf(7Ue
./ f ~ ~ t: {)HS -j-.--ve--/Pel

- - -- - - 3Z [(1J7-L) L-- /0 Q/() F yon'"? 5?<././??/?7
f/

5"Zf!cO 340 051 02;2- 3,g~ /.:0/
,

zolx ~7>ivctdS-6it·oo iPS; )/J-I) L-;;/I

SZ-I00 411&0 iPS- 0.4[; Oocz. s.8s 1.4) /

Fu-lu'VP C PJ.'!7CO /JJ-I \ L::~

Compu ted by: m. C. Checked by: 6}, tS, Date: ) - 81
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PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA ~

Highway lG7~ ~~~
Loca t ion C; ftt1 Ie
Project No. £llIll4

DESIGN DATA
Frequency /0 years

RUNOFF CALCULATIONS 6 ~ f
From
Station

To I L I W
Station ft. ft.

/~y~,4'76/l1-
D./L I C I I I Q
acr. in/hr cfs

INILH
Type

COMMENTS

I 17th, 1 1 I I 1 1/ I 1 Fy>1uv-e G641f,{;O 4ttZo JUV ?[; 04'0 08Z ~.g.5" J.':JZ IJJ-I, L::/o --/-('I-I/IJ. ht'r-cf,v,,(! rY 4(pft:?;:;-_
J I

~·-Ifv 4'!?f(jO 3co, - I-I· 1& ht-If._'l---,;-I...J.--...L..:.-GJ::....-r-~=.LIL_f_:....=......:..==--"'f----'-'-~-==~
14s-t£;;O 4/+?JO Y2- - ~ - .- t. 2 JJi-f, r=k/ a
14/ +"!:JO 38r&J 12~~ I 1-1- Iz. z 1Ill-I, {=/O/ 1 c2. 1r/::f:7f:()~~~/?,// J_

38180 ?(Pf?;O 1t92.1-- I I -- I - IZ Z I/lJ-I) {=/O / I 00 /?o::i/jr-rr:C):~St'£//////7

36+~ '53+6S'"1Z&S-' --
F:.--l-vyC- vb

--- .- .- .z :s Ip;-/
J
L~/C/ I ~() R"y~. -he! .{~()n~ S-&///;

3S/0~ S2f&O 1)05'- I JI 1 Q 1 - I 1COI?;--rJ;;JC--1- fe",y ~" ~Y'f'" bor~
AkYlCU foo {/' Ili-/, L-/7 t%'n -h-od'75cu/?/,r;r/

13>2:-1-&0

l?rffC
Z9F!C1270
t 71~7fJ l7--w'

I Ic11 (I I J1 I I I~r~+Yl./G-f- f[rr- t,u' AWA by~
Uro Nm1 CMH~ ~ //1-1. L=/7 00 +~..-r1 Su/-I'??.rY7

. lit/ I 1..J . I I {ons,.1 yvd fr,.-, p- ~. ~v<: ... 'b~
/no Yl.11 Ja~ LAne. 4 /h-/, bll ;/,,, -Prot~ 5A/_'--~

iZ7+?fl ZAftO I~w I ?S- 0,4'710,& 1~.8~ 1!ss-l)JJ~, L=:(p I II ~-IuYe G.I~.

1l4+oo Z&70 1330 I iPS- {; /1/'?C/'712orl/ 1 ~--L-lol/l ~/vye C,!'6-./
~'fl u,oc /,O:J ,sr;- )J1-',::#, @.- Gyrer'!fA.MVf /Zd.
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PAVEMENT DRAINAGE WORKSHEET

LOCATION DATA ~

Highway 671:. rzr£
Location c;ftc, b
Project No. £1' IIl4

DESIGN DATA
Frequency /0 years

fh:.f- -- - ....- /./1 . .-

From To L W D.IL C I Q INI1.H COMMENTS
Station Station ft. ft. acr. in/hr cfs Type

17/)100 iC;fSO 14C7J 6~ Ofp/ l::/.~ 3.$£ 2.12 /11-/ L::-t FUfure- C·6.

jL;f[,O 11-14// ~/Ol 0?4~ CJ.8l- ~'. t2.C 1/,45 IJ)-/ L:{P
FufuYe c.~.

6::; ,c~ L,.~/~'~/7 aJ\~ttd ~o JJ7.fI,
'-'

Compu ted by: m. c. Checked by: ~,K}, Date: /-89
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~ SHT. '-J-3,

STORM SEWER SYSTEM DESIGN INLET CALCULATION SHEET

/0 YEARS

TALL /2~ s-
n 0 O/tR

DESIGN DATA
FREOUENCY

LOCATION DATA: /
HIGHWAY (Ozin A5ue
LOCATION G /'1C'l Ie ;z
PROJECT NO. £' //1 / Z 4

LA./<'S/ / t:A £/(""'/7/ ~.r7 (

INLET DA INLET Q Q Q
T So GUTTER PAVEMENT 0 T a INLE T LENGTH 0 0, Qe Ic /QNO STAT ION NO TYPE cfs cfs cfs % Sx Z!n Sl( Z;n fl. ft. In., ACT. CORR. ch ch

/ Ifo~f5D Lf JJJ- / L= /0' ?/ 21 ,2- zt 312-5" C:~ 310~ <Irs- /3 q.B 0.13 /'17 Ols
t ~f1.Q) Lt IIJ-I L=/o' 'j!L 0.15 e.1 " I' /2:> 9.$ 0. t:t3 1.81 0. /4
3 sSfSO Lj- J/1-1 L-=/o' /. q k7.H LL , 13 97;, l2r3 1.118 014
~ $/-1.9) Lf- #1-1 L;: /0 ' /.1 0.)4 C, \ l 13 98 O.1s !!:y;' 0,14
S- 47-100 Li- J!?-I, L= n I 2.) .7- J4 2.3 f A. y/-X [d'S«: LoY) >0

v /7 /2, f; /0 Z-3> ¢
0 4?-IrnLf }7-/ 1=/0/ z· I Z, \ ~

I~ 9, f? Ocr'S l.en O.I.C:-
7 '&8-fSO Lt 1/1- ( J:/0 / /·7 DIS- 1.8 " /3 Cl.6 0.1& 1,7 0.1

JL };/!J+ft?D! )11-1 l =: 10 I C.S ~I z.4 IfZ,C; [~ CJ,8 0.1/ 1·17 C7. z I
9 Z8+:::E Lt 1!1./ L.'::/Ol z·s- aZI Z.7 /3 I?:, 9. B- a.g1 zAI 0.3>

1.1f2- ZSf7.oLf H·/ b/o' Z·3 0.3, 2 6 fZS /3 9.8 0·10 2.'1; ) c?, 'Z e-
1i . 'l7J 7C;Lf 1l7~ / {::/0 1 z.r; (J, 7t Z.O J~.7 /<. 9.g 0,g3 LIt{ o,.>~

/6 Zo+8SLf fJ2-/1 L=/Ol (23- ~s!' 1,'8 r; yay, ~Ut1 vI Rna iNS /3 Cj,b /0 I Z?::, ¢

1,-; IS-f50Lt Ill-I, L=-f:; I {;./ Z,I 0 fI q 6,# c;75:"' 11.51 OS3
/4 /7-110 LI- 121- f. L:=fP / IJ.,c; /;.0 ~ q l,-;;,& ~?7 V.5Z C}. 4t-

> I

COMPUTED BY: )1'1. C. CHECKED BY: <4,S! DATE: ) -81
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SHT. 2: .) :3

STORM SEWER SYSTEM DESIGN INLET CALCULATION SHEET

LOCATION DATA:
HIGHWAY

LOCATION

PROJECT NO.

b 7IJzAI/r0--7uC
GlerJ d Ie . A 7-

~//// 24

;:

DESIGN DATA /0 YEARS
F RE QUE NCY~ -L.:.::::- . _

TALL /2, s;-
n O,O/~

J--~ -::: 1 .... or _, ~. ~

INLET DA INLET a a aT SO
GUTTER PAVEMENT 0 T a INLET LENGTH a a r at Ic /QNO STAT ION NO TYPE cfs cfs cfs 'Yo Sx z/n Sx z;n ff. ft. In. ACT. CORR. ch ch

IS- t3+S-0R! /)J-J L=/O/ 7. I Z. I .2 Zl" 31~ ~1 ~(ZS LIZ.)" /~ 9.S 013 ',17 k?;s-
/(P S"110GRI 1/1'7-1 L=17 1 55" 5".5 ph IP/D ~ R OCld I, '00 IS- D,tts -;: l.3 {).Z(
/7 51-1-4 ~Ri .41-1 L0./7 1 $";5" 5:~ ph V:7 ID l5 k I!?od " zo Ie; O9~ KZ3 o.zt.

JfL _S g'-f /litEr l/h-/, L~ /0/ ?Z :flfoz' 2.1
I

II /3 9B Qc?'b Z':;3 Cl. '3:J£'

/9 [;t, 100 T:, /11-/ L= /0
1 -1.1 l1.sr Z.7 I' /~ 98 09.s 7,00 0,/4

IlO (;7+11 K1 ;JJ-2. L~;o I /~ /~ t:. /]1 (;( ~ Ali 'Ylvt. I' Z3> /7. "3 C'.f?- Is) Z.(,.

11./ S-3-f~%"\2't IM-Z Lc:;o I /? It K I'B q s Av P111) ? " ~3 /7. 'S offl, r~.1 Z.?
17 .t;z-{-WRf l/h-I L-=/l' /.6 t, 7.~ {/

" ZO /~ O'1Z 110 o.c,
Z0 VJ1ilooe+ ;;1-/ L= fo 1 1/.4 Ole 2,0 I' q &,;5 ~7& 1.91 019
Z4 4t tgoff- JJ7-/ L=/Ol /. ?J 0,[; /.g I' /3 &f.e; arb 1/.111 0.07

l,c 4~f.wR-t Jh- I, l ;!() 1 Z-.0 2,& \1
/~~ 9.b k'J.90 Z-~?:' c?'27

Zfo 4/ +"!:oR+ JJJ-I L-:::/0 I tn 0. II ZJi If I~ 9.8 0,11 1.7"2- (7, 22.
[7 3XfZ"oR+ /tJ-/ L=/Ol 7',17 6.72_ Z31 \1 J'A 96 0"/ I c,lr5 crzl
7X 3>~{~~R+- 1J1-1 ~ L;:/0

1 1./1 6,Z/ Z,3;ff I' S '7,13 D, tjz 'l.ll 07e

19 33ncfbRt- In:/ L=/Ol l.30 (7,2. ZSO
I,

13 ~8 D.1! z.?t 0,74

CO MPUTED BY: _-'-D2..!-..<.......:.-'c~,~ _ CHECKED BY: Gi I 8, DATE: 1- 81
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STORM SEWER SYSTEM DESIGN INLET CALCULATION SHEET

INLET CALCULATIONS

LOCATION DATA:
HIGHWAY

LOCATION

PROJECT NO.

tP 7lb, ~\/I"rlue
Cz-/Lfz~le A7.
EIII/z4

DESIGN DATA /0 YEARS
FREOUENCY !.....:=.=-- .

TALL /2-. S-
n - 0,0/(;

INLET DA INLET a Q aT SO
GUTTER PAVEMENT D T a INLE T LENGTH a

l a, at Ic ./-0NO STAT ION NO TYPE cfs cfs cfs 'Yo Sl( z/n Sx z;n fl. ft. In. Act CORR, ch ch

y 31;lIoOld- JJ1-1 L~lll 8 6.24 8.14 .l 0~ t717S" 7-1 3/0 141.f 1-0 /S- Ogg 7. liP 0,18
~I 7Q/lo Rf Ih-/ L=/o' L1 tP.98 14.98 t. /3 r.8 CJ, 7l 3.8/ /./7
~Z '[7-10 fl- J1-1 L=11' A ././7 (;;./7 \1 20 I,e;; l?i6 14.97 o,zo
3~ lA-I1» R Jh-I L=tf; I J.5"~ 1),2 1,7S: " Cf ;;.[; ~77 I/,sf k:?3t
-s4 ('.0-170 fZ-r M-I L=/(/ I/.[;f: ~~ /.;1 G-yif7frJ L )a VI kfJ r"u'{ /3 1,8 k29S- /.%?- Cloy
17:;- /~f,C;O R+ /h- J. L==fo / 2'.ll c./'2- if I, 1 !p.E; a7.~ /. S-r 0>3
3& 1//A40 12+ n1- r. {:;; / II. 4s ()S!- j9t '1 q ~fj V, 77 ,/52 04t.
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fFFI:'FFfFrr
l:'FFH FI'FFf
I:'FEFI'FFFl'F

555555~5~~~5555~5555555555555555555555555555555555555555555555555555~55555555555555555555~;555~5~~555S~~1~i

555555555555555555555555 UigiL31 Equipmerlt CO('por3tion - VAX/VMS Vel'sion V4.S 555555S555555555~55~5~55

5~555~55555555555555555555355~55~~~5555555555555555555555~5555555555555555555555~555555555S553:)555~~~~i55

nrr: I ! 1'1 I'
rrfFfE'rt, F!
1, !:TFFl I J Fl'
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G7TH AVENUE STORMDRAIN BELL (ROAD 10 ACDC>
MUSTAFA CHUDNOFF INPUT fILE: ESD.DAI
FINAL SD DESIGN, OUTFALL IS SHORT RADIUS B~ND TO ACDe

REINER ENGINEERING SCIENCES

PROJECT
DESIGNEH

DI027 STURM (IRA III MAL YS IS
VERSION 02.01

PAGE 1

DATE
TIME

2l:l-NOI.'-88
15:04:10

COmIENI!'; 1) THIS ANALYSIS IS fOR fUIUWE FULL SYSIEM CONDITIUNS PEN THE AP~ROVE HYDRULOGY REPORT
2) Til IS ANALYS IS DOES NOT INCOHPORclTE TEMPORARY INLETS AND CATCH BAS INt>
:3) CATCH BAS INS ALliNG I( INGS AVENUE ?\ND PHELPS ROAD HAVE BErN INCORI'ORATED
4) TAILWATER LIMIT ITWI FOR THE HAINLINE WAS SET AT 5 FT. BELOW PAVEMENT AND

1 fT. BELUW PAVEMENT fUR CATCH BASINS

««(THIS OUIPUT HAS BEEN EDITED MANUALLY FOR CLARITY»»,

un:.\D',
CD L2 MAX a ADJ U LENGTH fL 1 FL 2 ClLITW D W S f(J f(E I(M LI.; Ll L3 L4 Al A3 A·1 J N

O. VI.!

o. C' J. :.~

O.OL'.

O. (\ I :.:

(> • 0 I. ~!

('.0 J. 2

o . '.: ~

0.012

0.0 J..~

0.01.2

1.'.0.12

0.0J.2

0.0 I. 2

0.012

O. OJ 2

0.0 J 2

0.012

0.012

0.012

~\. 01.'

0.00

0.00

0.00

0.00

0.00

o. (."..)

'J.O'J

0.00

0.0')

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

O.

(\ .

o.

O.

O.

V.

O.

O.

o.

O.

O.

O.

o.

O.

O.

O.

O.

0.

O.

O.

O.

O.

O.

O.

O.

(.1 •

o.

O.

o.

O.

O.

O.

S'O.

90.

S'O.

90.

90.

''10.

o.

O.

O.

O.

O.

O.

O.

O.

o.

O.

O.

O.

O.

O.

O.

O.

4:'.

45.

90.

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

o

21

19

16

2~

12

o

o

o

9

8

o

7

4

C'
J

3

6

1:'

14

1 1

18

1 'i'

13

20

10

o

o

o

3

o

o

o

o

o

8

o

o

7

o

o

o

o

o

O. :iO

0.30,

0.30

0.30

0.30

O.OS

0.40

0.30

0.30

0.30

0.':30

0.30

0.':30

0.30

1. 18

0.10

0.30

0.05

0.05

0.00 0.00

0.00 0.00

0.00 0.00

0.00 O.vO

O.

O.

O.

O.

(10-YR WSEL IN ACDC>

%.

24. O. 3 0.00 0.00

48. O. 3 0.00 0.00

24.

42. O. 3 0.49 0.00

30.

36. O. 3 0.00 0.00

36.

36. O. 3 0.00 0.00

36. O. 3 0.35 0.00

54. O. 3 0.00 0.00

66. O. 3 0.00 0.00

60. O. 3 0.00 0.00

66. O. 3 0.00 0.00

84. O. 3 0.54 0.00

60. O. 3 0.55 0.00

60. O. 3 0.00 0.00

60. O. 3 0.00 0.00

60. O. 3 0.00 0.00

0.00

1198.35

1221:>.18 1~!28.001220. so

1213.50 1214.97 122~.00

«END THIS PROJECT»
121.4.97 121&.'15 1228.00
PROJECT»
1216.75 1231.90 1237.00
PROJECT»
1232.40 1237.68 1243.00
PROJECT»
1200.50 1203.50 1216.00

28.00

72.00 1220.00 1220.S0

1
ACDC TU GREENWAY ROAD-"
2 390.0 390.0 1125.00 1191.0S 1193.50 1215.00
GREFN~JAY ROAD To-sfA. 26+5~J
3 170.0 170.0 6J4.00 1201.00 1203.49 1217.00
SIA. 25+65 10 SIA. 32+50
4 170.0 170.0 59~.00 1203.49 1205.71 1220.00
S'IA. 32+50 TO SH1. c!,,)+'1~)

5 178.0 178.0 72~.00 120S.71 1208.47 1222.00
SIA 39+75 TO PARADISE LANE
6 178.0 1'18.0 6bO.00 1208.4'1 1210.97 12~4.00

PARADISE LANE TO SIA 53+20
7 69.0 69.0 685.00 1210.97 1213.00 122~.00

srA 53+20 10 STA. 59+70
8 41.0 41.0 6~0.00

srA. 59+'10 TO BELL ROAD
9 34.0 34.0 790.00

ALONG BELL RD. «fUTURE
10 35.0 3S.0 2~'10.00

ALONG BELL RD. «FUTURE
11 24.0 24.0 1320.00
ALONG BELL RD. «FUTURE
12 220.0 220.0 1000.00
ALONG GREENWAY ROAD
13 212.0 212.0 180.00 1203.50 1204.22 1217.00
ALONG GREENWAY ROAD
14 138.0 138.0 1320.00 1204.72 1210.00 1220.00
ALONG GREENWAY ROAD
15 45.0 45.0 1320.00 1214.00 1220.28 1223.00
ALONG GREENWAY RUAD
16 109.0 109.0 900.00 1210.97 1216.70 122~.00

ALONG PARADISE LANE
17 84.0 84.0 1620.00 1217.20 1222.06 1229.00
ALONG PARADISE LANE
18 27.0 27.0 1320.00 1223.56 1227.52 1230.00
ALONG KINGS AVENUE
1.9 ::,:6.0 26.0
ALONG KINGS AVENUE
20 13.0 13.0

2

2

."
,..~

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

n

,h



- - - - - - - - - - - - - - - - - - -ALOtlG f( INI3S AVEtWE
2 21 13.0 13.0 1~.00 1220.~0 1222.61 1228.00 21. O. 1 0.00 0.00 0.40 19 0 0 0 o. o. o. 0.00 0.012

ALONG PHELPS ROAD
2 22 10.0 10.0 62.00 1215.50 1216.00 0.00 18. O. 3 0.00 0.00 0.:10 9 23 24 0 90. 45. O. 0.00 0.012

ALONG PHELPS ROAD
2 23 5.0 5.0 18.00 1216.17 1226.83 1229.50 18. O. 1 0.00 0.00 0.40 0 0 0 0 o. o. o. 0.00 0.012

ALONG PHELPS ROAD
0.0122 24 5.0 5.0 18.00 1216.25 122~.81 1229.50 IlL O. 1 0.00 0.00 0.40 22 0 0 0 O. O. o. 0.00
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REINER ENGINEERING SCIENCES

PROJECT
DESIGNER

67TH AVENUE SIORMDRAIN BELL <ROAD 1U ACDC>
MUSTAFA CHUDNO~~

DI027 STORM DRAIN ANALYSIS
VERSION 02.01

INPUT FILE: FSD.DAl

PAGE 3

DArE
TIME

28-NOV-88
1::':04:10

LINE Q D W ON DC FLUW Sf-fULL V 1 V 2
NO (crs) (IN)(IN) (Fl) (fl) TY~E (fl/Fl) (~PS) (FPS)

9J!.I.f.'..V..r.

fL 1
(FT)

fL 2
(n)

HI} 1
CALC

HI3 2
CALt;

[I 1
(n)

[I :2
(n)

1W
CALC

IW
t;1: HI·iAld(S

1 HYDRAULIC GRADE LINE CON1ROL = 1198.35 «AT ACDC»

2 390.0 84

3 170.0 60

o 7.00 5.20 FULL 0.00318 10.1 10.1 1191.05 1193.::'0 1198.3::' 1203.80

o 3.97 3.14 fULL 0.00363 8.7 8.7 1201.00 1203.49 1206.45 ]208.19

7.30

5.45

10.30

~.JO

0.00

0.00

0.00

0.00

4 170.0 60

5 l"lB.O 60

6 178.0 60

'7 69.0 42

8 41.0 36

'J 34.0 36

o 4.04 3.74 rULL 0.00363

o 5.00 3.82 fULL 0.00398

o 5.00 3.82 FULL 0.00398

o 3.50 2.60 FULL 0.00401

o 3.00 2.08 FULL 0.00322

o 2.44 1.89 fULL 0.00221

8.7

9.1

9.1

7.2

5.8

4.8

8.7 1203.49 120~.71 1208.79 1210.95

9.1 1205.71 1208.47 1210.13 1213.62

9.1 1208.4/ 1210.97 1213.62 1216.25

7.2 1210.97 1213.00 1218.63 1221.3J

5.8 1213.50 1214.97 1222.33 1224.42

4.8 1214.97 1216.75 1224.J:) 1226.50

5.30

5.02

5.1~

'1.66

8.83

9.J8

:'.~4

S.15

5.28

8.37

9.45

9.J:)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

10 35.0 36 0 1.73 1.92 SEAL 0.00235 5.0 7.3 1216.75 1231.90 1226.68 1233.82
X = 1952.57 X(N) = 2300.64 X(J) = 2117.61 F(J) = 12.15 D(BJ) = I.J3 D(AJ)

9.93 1.92
2.12

0.00 0.00 HYlt JUMP

11

"

24.0 30 0 1.78 1.66 SEAL 0.00292
X = 33.59 X(N) = 516.53

HYlII<AUL Ie rjl.:All!:: LINE CONTROL = ,1205.13

4.9 6.4 1232.40 1237.68 1234.94 1239.46

BEGIN GREENWAY ROAD SYSIE~

2.54 1.78 1240.10 1243.00

12 220.0 (,6

13 212.0 6G

o 5.~0 4.15 PARt 0.00366 10.3

o 4.17 4.07 PAWl 0.00340 9.0

9.6 1200.50 1203.50 1205.13 1208.61

9.2 1203.50 1204.22 1208.88 1209.34

4.63

5.38

5.11

5.12

0.00

0.00

0.00

0.00

14 138.0 60 0 3.30 3.36 S£AL 0.00239
X = 652.31 X(N) = 1253.25

'1.0 9.6 1204.12 1210.00 1210.7'1 1213.4~ 6.0Ci 3.43 0.00 0.00 HJ @ un

15 45.0 36 0 2.23 2.18 PAWl 0.00388
X = 0.00 X(N) = 181.10

7.1 8.0 1214.00 1220.28 1216.54 1222.51 2.54 2.23 1223.~0 1223.00
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DI027 : SIORM DRAIN ANALYSIS PAGE 4

REINER ENGINEERING SCIENCES
VERSION 02.01

DATE : 28-NUV-88
PROJECT : 67TH AVLNUE STDRMDRAIN BELL <RUAD TU ACDC>

INPUT fILE : <SD.DAT 'f IME : 1:5:04:10
DESIGNER : MUSTAfA CHUDNOFF

Q.\.).:U:VI.

DC fLLlW St-·fULL V 1 V 2 fL 1 fL 2 HG 1 HG 2 D 1 [I 2 JW TW
LINE Cl D \J [IN

(n) (1:"1) CALC u: I\E I-\A ld: S
NO (CfS) ( IN"> ( IN') (E1 ) (1:1) Tnl:: (!:"l/1·1 ) (HS) (HS) (1:1 ) (1'1) CALC CALC

3.62 1.82 1229.~0 1230.00

7 HYDRAULIC GRADE LINE CONTROL = 1217.44 BEGIN PARADISE LANE SYSTEM

16 109.0 54 0 2.62 3.07 SLAL 0.00262 6.9 9.5 1210.97 1216.70 1217.44 1219.77

X = 524.GO X(N) = 0.00 X(J) = b93.02 f (J) = 48.98 lH BJ) = 2.G6 D( AJ)

1 '7 84.0 48 0 3.23 2.'78 PAIn 0.00291 6.9 7.7 1217.20 1222.06 1220.9~ 122~.31

18 27.0 36 0 1. 82 I.G7 SEAL 0.00140 3.8 6.0 1223.56 1227.52 1227.18 1229.34

X = 38'7.26 X(N) = 1220.07

6.47 3.07
3.53

3.7~ 3.25

0.00

0.00

0.00 HYll JUMP

0.00 HJ @ UJI

4.3~ 1.2~ 12~8.04 1228.00 HYD JUMP
2.67

8 HYDRAULIC GRADI:: LINE CONTROL = 1221.85 BEGIN KINGS AVENUI:: SYSTEM

19 2(;,.0 24 0 2.00 1.'78 SEAL 0.01125 8.G 8. :3 1220.00 1220.50 1221.85 1222.72

X = 21. 41 X(N) = 0.00

20 13.0 24 0 0.46 1. 29 SEI'L 0.00281 4.1 6.1 1220.50 1226.18 1224.85 122'1.41

X = 8.30 X(N) = 0.00 X(J) = 8.30 f (J) = 6.97 D( [lJ> = 0.::59 D(AJ)

18 HYDRAULIC GRADE LINE CONTRUL = 1225.60

1. 85 2.22 0.00 0.00

21 13.0 24 o 0.51 1.29 fULL 0.00281 4.1 4.1 1220.50 1222.64 1225.60 1225.74 5.10 3.10 1226.01 12~8.00

9.86 0.86 1228.04 1229.~0 HYD JUMP
1.73

9 HYDr<AUL lC GRADE LINE CUNTROL = 1224.59 BEGIN PHELPS RUAD SYSTEM

22 10.0 18 0 1. 20 1 ,.,', FULL 0.00'172 5. 'I 5.7 1215.50 1216.00 1224.59 122~.21. ..:....:.

23 5.0 18 0 0.24 0.86 SEAL 0.00193 2.8 4.8 1216.17 1226.83 1226.03 1221.69

X = 13.76 X(N) = 0.00 x(J) _. 13.76 F(J) = 2.19 D(llJ) 0.39 D( AJ)

21 HYDRAULIC GRADE LINE CONTROL = 1225.17

9.09 9.21 0.00 0.00

24 5.0 18 0 0.26 0.86 SBAL 0.00193
X = 17.74 X(N)· 0.00

2.8 2.9 1216.25 1223.81 12~5.1? 122~.19 8.92 1.38 12~J.32 1229.50
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REINER ENGINLERING SCIENCES DI027 : STORM DRAIN ANALYSIS PAGE 5

VERSfON 02.01
PROJECT : 67TH AVbNUE STORMDRAIN BELL <ROAD TO ACDC> DATE : 28-NlJV-88

DESIGNER : MUSTAFA CHUDIWEF HlPUT FILE : fSD.DAT T111E : 1::;:04:10

Q.\.!.:U:V.I

LINE (l D W DN DC fLlJW SF-fULL V 1 V 2 fL 1 fL :2 HG 1 HG 2 D 1 D 2 TW TW
NO (CFS) ( IN) ( IN) ( F1> (1'1) IHE (~·l/~·l ) (HS) (F!'S) (H) (H) CALC CALC (H) (FI) CALC U( I<l::fiAl<f:S

V 1, FL 1, D 1 AND HG 1 REFER TO DOWNSTREAM END
V 2, FL 2, D 2 AND HG 2 RI::FER TO UPSTREAM END
X - DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE HG INTERSECTS SOFFIT IN SEAL CONDITION
X(N) - DISTANCE IN FEET FROM DOWNSTREAM END TO POINT WHERE WATER SURFACE REACHES NORMAL DEPTH BY EItHER DRAW DOWN UR BACKWATER
X(J) - DISTANCE IN FEET FROM DOWNSTREAM END TO POINT wHERE HYDRAULIC JUMP OCCURS IN LINE
F(J) - THE COMPUTED FURCE AT THE HYDRAULIC JUMP
D(BJ) - DEPTH OF WAIER BEfORE THE HYDRAULIC JUMP (UPSTREAM SIDE)
D(AJ) - DEPTH OF WATER AFTER THE HYDRAULIC JUMP (DOWNSTREAM SIDE)
SEAL INDICATES FLOW CHANGES FROM PART TO FULL OR FROM FULL TO PART
IIYD JUMP INDICATES THAT FLOW CHANGES FROM SUPERCRITICAL TO SUBCRITICAL THROUGH A HYDRAULIC JUMP
HJ @ UJT INDICATES TIIAT HYDRAULIC JUMP OCCURS AT THE JUNCTION AT THE UPSTREAM END OF THE LINE
HJ @ DJT INDICATES THAT HYDRAULIC JUMP OCCURS AT THE JUNCTION AT TflE DOWNSTREAM END OF tHE LINE
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