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INTRODUCTION

The purpose of this report is to present the assumptions, criteria, and analysisused in the design

of drainage facilities for Section 5-C of the proposed Outer Loop Highway (OUI). This seg

ment of the OUI begins approximately 500 feet east of 59th Avenue and closely parallels the

Beardsley Road alignment to approximately 500 feet east of 35th Avenue. The improvements

for this section consist of an elevated mainline roadway with paralleling frontage roads which

have vertical alignments that are typically near existing grade. A portion of the frontage road

system utilizes existing Beardsley Road. Three drainageways are encountered within this

proje ct - the 55th Avenue Drainageway (also known as the Arrowhead Lakes Outlet), Skunk

Creek, and Scatter Wash. In addition to the drainageways, two detention basins have been in

corporated on the north side of the OUI to attenuate the flow contributions from offsite

drainage areas. One detention basin is located just north of the North Frontage Road ap

proximately 500 feet east of 51st Avenue. The other detention basin is located on the north

east corner of 35th Avenue and the North Frontage Road.
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The offsite hydrology analysis for the drainageways was prepared by others and provided to

Stanley/Mettee-McGill-Murphy, Inc. (S/MMM) by the Outer Loop Management Consultant

(OLMC). The following table is a summary of the 100 year discharges for the various

drainageways found in the previously mentioned hydrology analysis.

2,520

2,600

6,100

Discharge Ccfs)Description

OFFSITE HYDROLOGY TABLE

55th Avenue Drainageway

Skunk Creek

Scatter Wash

Additional hydrologic information on the watersheds above the proposed detention basins

was provided by the OLMC. This information consisted of a 100 year HEC I analysis for each

watershed, and an inflow hydrograph for each detention basin location. S/MMM utilized this

information to complete flood routing computations and determine the necessary storage

volumes for the detention basins.

The onsite hydrologic analysis was completed by S/MMM using the methods outlined in the

manual of "Hydrologic Design for Highway Drainage in Arizona" by the Arizona Highway

Department Bridge Division. The above methods were applied to determine the rainfall in

tensities for 2 year, 5 year, 10 year, 25 year , 50 year, and 100 year return period storms with 1

hour, 6 hour, and 24 hour durations. The 10 year, 1 hour event was then selected as the design

storm for the roadway drainage facilities as set forth in the Outer Loop Highway Design

Procedures Manual. The 10 year, 1 hour rainfall intensity was employed in conjunction with

the rational method (see Section 7) to determine the flows to be used for catch basin and storm

drain design. All roadway drainage design was completed in accordance with the guidel ines

and criteria specified in the Outer Loop Highway Design Procedures Manual.
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DRAINAGEWAYS

55th Avenue Drainageway

The 55th Avenue Drainageway provides an outlet for the Arrowhead Lakes detention system

through a 6 - 10' x 4' concrete box culvert underneath existing Beardsley Road. At the direc

tion of the OLMC this culvert was analyzed to determine its existing capacity,which was found

to be 2,400 cfs operating under inlet control. The drainageway will continue from the existing

CBC in a concrete lined vertical wall channel to the mainline where it will be conveyed via a

6 - 10' x 4' CBC to its outlet just south of the South Frontage Road.

Skunk Creek

The second drainageway encountered on this project is Skunk Creek. The Skunk Creek water

shed is a major flood contributor in the northwest Phoenix area. As a result, there has been a

great deal of work completed to mitigate the impact on the Skunk Creek floodplain. The U.S.

Corps of Engineers has completed the Adobe Dam flood control project to reduce the 100

year peak discharge into Skunk Creek. The 100 year discharge is now calculated to be 2,600

cfs. Skunk Creek crosses this project just east of 43rd Avenue in an unimproved channel. The

existing channel flows westerly for approximately 1,300 feet to an improved unlined channel

which was constructed to convey Skunk Creek flows through the Overland Hills Subdivision.

The improvements designed for Skunk Creek at the Outer Loop Highway Project include

channelization and a series of drop structures, bank protection, a 5 - 10' x 6' concrete box cul

vert under the roadway, and an improved downstream channel. The concrete box culvert has

been located to allow for a future Traffic Interchange to be constructed at 43rd Avneue.

Scatter Wash

The third drainageway on this project is Scatter Wash. Scatter Wash is the largest drainageway

crossing this segment of the Outer Loop Highway. The existing Scatter Wash channel is ill
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defined. The 100 year discharge of 6,100 cfs results in an approximate 2,000 foot wide

floodplain as it crosses existing Beardsley Road.

The improvements designed for Scatter Wash have been developed to control and convey the

6,100 cfs flow under the Outer Loop Highway Project. The channel improvements for Scatter

Wash will intercept the flow as it sheets across 35th Avenue north of Beardsley Road. The

channelization then funnels the flow down to a minimum width of 120' wide and incorporates

a series of three drop structures to reduce flow velocities and meet roadway vertical alignment

requirements. The collected flow is then passed under the Outer Loop Highway in a 10 - 10'

x 6' concrete box culvert. The height of one cell of the box culvert has been increased to 8 feet

at the direction of AD.O.T. for the City of Phoenix for an equipment pass. Channel improve

men ts have been extended from the CBC outlet, which allow the flow to expand to meet the

existing downstream floodway width. The banks will be concrete lined.



DETENTION BASINS

51st Avenue Detention Basin

The 51st Avenue Detention basin has been designed to handle the 100 year storm using the

inflow information provided the OLMC. Flood routing computations were performed using

HEC 1 to determine the peak storage volume required. The peak storage requirement for the

51st Avenue Detention basin is 34 acre-ft. In the case of a storm that exceeds the freeboard,

the basin emergency spillway will direct the overflow south to the North Frontage Road to

51st Avenue overland. The 51st Avenue Detention basin outlet has been designed to handle

an additional 17.7 cis above its peak discharge to accommodate additional runoff expected

by the City of Phoenix. Computations indicate this outlet will drain the detention basin within

36 hours.

35th Avenue Detention Basin

The 35th Avenue Detention basin has also been designed to handle a 100 year storm with the

inflow information provided by the OLMC. Similar analysis was performed for this basin to

determine the necessary peak storage volume. The peak storage requirement for the 35th

Avenue Detention basin is 34 acre-ft. In the event the capacity of the basin is exceeded, the

side weir that del ivers runoff will funct ion also as a spillway for the detention basin. The over

flow then will continue in the divers ion channel to Scatter Wash.

The inlet channel that delivers runoff to the detention basin was sized to carry 582 cfs.

Provisions were made in the delivery system for a side flow weir inlet into the basin which al

lows 250 cfs to bypass the basin. Drainage of the detention basin will be accomplished by a 36"

RCP outlet line to Scatter Wash.
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STORM DRAINS

Drainage of the Outer Loop Highway will be provided by a storm drain system which will con

vey the runoff to one of the drainageways that crosses this section with the exception of runoff

from the 55th Avenue Drainageway on west to 59th Avenue. This drainage will be picked up

by the section to the west (Sec 5-b). All flows east of Scatter wash will outlet into it. Runoff

between Scatter Wash and Skunk Creek will be collected and discharged into Skunk Creek.

Runoff from Skunk Creek to 51st Avenue will be picked up and carried to the 55th Avenue

Drainageway and discharged. The 'sizing of the storm drain is based upon the 10 year storm

event with the hydraulic grade line for the 10 year storm to remain below the catch basin inlet.
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THIS HEC-l VERSION CONTAI NS ALL OPTIONS EXCEPT ECONO~ICS , AND THE NU~BER OF PLANS AREREDU CED TO 3

fIfI

FLOOD HYDR06RAPH PACKAGE HEC-l ([B~ XT 512KVERSION) -FEB 1,1985
U.S . AR~Y CORPS OF ENGINEERS, THE HYD RO LOG ICENGINEER INGCENTER , 609 SECOND STREET, DA VIS, CA. 956 16

flU

HEC-I IN PUT

!D•. .• •• •1. . •• . . .2.. •.... 3 4 5 6... .•..7. •...•. B 9.....• 10

PASE I

288

OUTERLOOP HI GH WAY OFFSITE DRAINAGE 100 YEAR"
23RD AVENUE TO 7THAVENUE ~ODIFIED TO 35TH AVE BY DCCO(9/89)
SEPTE"BER 6, 1989 • FI LE : S6M,DAT

KK DABS
K~ RUNOFF FRO~ SUB-BASI N8B
BA 0.12
PH 0.68 1.37 2.40 2.65 2. 82 3.14 3.51 3.90
LS 89
UD 0.29

KK RTBB
KI1 ROUTE8BTOROSE GARDEN
RK 1350 0.0046 0. 035 TRAP 0 20

KK DASC
K~ RUNOFF FRO~ SUB-BAS[N8e
BA 0.21
LS 80
UD 0.35

KK CBBC
K~ CO~B IN E RO UTED BB WITH8C
HC 2

KK DV8C
K~ DIVERTFLOWS SOUTHON 7THAVENUE
DT DVTOI
01 0 100 500 1000 2000
DQ 0 100 416 778 1486

RT SC
.<)

KK
KI1 ROUT E RE ~AIN I N G FLOW WESTONROSE GARDEN

10
[D
10
+DI A6 RM
IT 5
10 5

II
II I
II
II
I
I

I

II LINE

I

II 2
3

II
4
5

6

II 7
8
9

II 10
II

II
12
13
14

II 15
16
17

II
18
19

20

II 21
22

II
23
24
25
26

II 27

28

[I 29

'I



II
II 30 RK 1000 0.0042 0.030 TRAP S 2

31 KK DASA

I 32 K~ RUNOFF FRO~ SUB-BAS INSA
33 BA 0.67
34 LS BO

I
35 UD 0.50

36 KK RT 8A
37 K~ RO UTE BA TO CULVE RT BELOW DEERVA LLEY AIRPORT

I 38 RK 3900 0.0042 0.030 TRAP 8 2

39 KK DA9A

II 40 K~ RUNOFF FRO~ SUB-BAS IN 9A
41 BA 0.39
42 LS 80

II
43 un 0.31

HEC-l INPUT PAGE 2

LI NE 10 .... ... 1.. . ... .2. . .... .3.... ... 4. . .. . . ,5., . .. .. 6., . .. . .7•. .•..•8•.....• 9.... . .10

II
44 KK Ri9A

II
45 K~ ROUTE9ATHROUGHCAP STRU CTURE
46 RS 1 STOR -1 0
47 SV I) 12 55 173 318 493 697 930
48 SE 1515 1516 1517 1518 1519 1520 1521 1522

II 49 SL 1515 4.9 0.7 0.5
50 SS 1521 100 3.0 1. 5

II
51 KK RT9ACP
52 KM ROUTE 9A CAP RUNOFF THROUGH9B
53 RK 8200 0.0067 0.035 TRAP 12 2

II 54 KK DA9S
55 K~ RUNOFF FR O~ SUB-BASIN9B
56 BA 0.58

II 57 LS 80
58 UD 0.52

II
59 KK CB9B
60 KI1 COI1BINE ROUTED9AWITH 9BRUNOFF
61 HC 2

II 62 KK RT9B
63 KI1 ROUTE 9B TO THECULVERT BELOW DEERYALLEYAIRPORT
64 RK 2250 0. 0046 0.024 CIRC 4.50

II 65 KK DA9C
66 K~ RUNOFF FROMSUB-BASIN9C
67 SA 0.21

(I 68 LS %

69 UD 0.29 ./J

II 70 KK CBge

II
2



,I
II 71 KI1 COI1BINE ROUTED BA AND 98 WITH9C

72 HC 3

II 73 KK RT9C
74 KI1 ROUTE 9C TO ROSE GARDEN
75 RK 2750 0. 00b7 0.045 TRAP 30 2

II 7b KK DA9D
77 KI1 RUNOFF FROI1 SUB-BASIN 9D
78 BA 0.15

I 79 LS 83
80 UD 0.29

II BI KK CB9D
82 Kl'1 COl'1 BINEROUTED BelAND9B WITH 9D
B3 HC 3

I
HEC-I INPUT PAGE 3

LINE ID .... ... 1..... .. 2.•.. ... 3. . . . . .. 4. . .. . .. 5....... 5....... 7...... .8. ••.... 9••.... 10

I 84 KK DV9DI
85 Kl'1 DIVERTFL OWS SOUTHON 14TH AVENUE

II
Bb DT DVT02
B7 DI 0 300 500 1000 2000
BB DQ 0 0 1 15 7B

il 89 KK RT9DI
90 Kl'1 ROUTE REI1AININGFLOWWEST ON ROSE 6ARD EN
91 RK 1400 0.0042 0.030 TRAP 8 20

II 92 KK DV9D2
93 KI1 DIVERTFLOWS SOUTHON 15THAVENUE
94 DT DVT03

II 95 DI 0 100 250 350 499 9B4 . 1922
ss DQ 0 12 50 7b 112 201 343

II 97 KK RT9D2
9B KI1 RDUTE THEREMAIN INGFLOW WEST TO 19TH AVENUE
99 RK 21 00 0. 0042 0.030 TRAP 8 20

II 100 KK DA9G
101 KI1 RUNOFF FROI1 SUB-BASIN 96
102 BA 0.25

II 103 LS B7
104 un 0.30

II
105 KK RT%
lOb KI1 ROUTE 96 SOUTHTO ROSE GA RDEN
107 RK 2b50 0.0045 O.Olb TRAP 0 50

II lOB KK DA9H
10'3 Kl'1 RUNOFF FROMSUB-BASIN9H
110 SA 0.3b

II III LS B9

3

II



I
I 112 UD 0.29

113 KK CB9H

'I 11 4 K" CO"BINE ROUTED 9D2 AND96 WI TH9H
115 HC 3

II
116 KK RT9H
117 K" . ROUTE 9H SOUTH TO DETENTION BAS IN B
118 RK 2600 0.0046 0.016 TR AP 0 50

I 119 KK RN9D2
120 K" RETRIEVE DIVERSION FRO" ROSE GARDEN AND 15TH AVENUE
121 DR DVT03

I 122 KK RRN9D2
123 K" ROUTE RN9D2
124 RK 2400 0.0045 0.016 TRAP 0 50

II HEe-l INPUT PAGE 4

LI NE ID ......• 1... •... 2....... 3....... 4...... .5. .. . . . .6... .... 7... ...•8. . .•... 9. . . . . .10

II
125 KK DA9E

I
126 K" RUNOFF FROMSUB -BASI N9E
127 BA 0.19
128 Ls 87
129 UO 0.29

I 130 KK C"9E
131 K" CO"B INEROUTEDRN9D2 AND9E

II
132 HC 2

133 KK RT 9E
134 K" ROU TE 9E TO DETENTION BASIN B

I 135 RK 1300 0.0067 0.035 TRAP 8 2

136 KK DA9I

II
137 K" RU NOFF FROM SUB-BAS IN 91 INTO DETENTION BASIN B
138 BA 0.16
139 LS 80
140 UD 0.29

II 141 KK CB9I
142 K" COMB INE ROUTED9H AND 9£ WITH91

II 143 HC 3

144 KK DBB

II
145 KH ROUTE FLOWS THROUGHBAS IN B, DUEL-STAGE OUTLET
146 RS 1 STOR -1 0
147 SV 0 8.2 29.8 64 .1 10Ed 168.1 179.8 192.6 ' 212.9 24 2. 0
148 SV 268 .5 315.0

I 149 59 0 10 20 30 40 54 96 138 180 223
150 S9 247 337
151 sE 1367.6 1369.4 1371.7 1375. 2 1379.5 1385.8 1387.0 1388.3 1390.0 1392.3

II
152 SE 1394 .4 1398.0

4

II



I
.1 153 KK DVDBB

154 KK DIVERT UPPER STAGE OU TLET TO GRAVITYDRAIN

'I 155 Df DVT05
156 DI 0 10 20 30 40 54 96 138 180 223
157 Di 247 337

~ I
158 D9 0 0 0 0 0 0 40 80 120 lE.O

159 D9 181 267

160 KK RN8C

II 161 KK RETRIE VE DIVERSION FROK 7TH LROSE GARDEN
162 DR DVTOI

II
163 KK RTRN8C
164 KK ROUTEDIVERS IONTO BEAR DSLEY
165 RK 2600 0.0046 0.025 TRAP 0 50

HEC-I INPUT PAGE 5

II LI NE ID. ...••. 1. ...... 2. .... .. 3.. . . .•. 4..... .•5.. . . . .. 6.. .. . . .7.•...•• B....... 9..... •10

II 16E. KK DA8E
l E.7 KM RUNOFF FROM SUB-BASIN BE

II
168 BA 0.13
169 Ls B6
170 UD 0.29

II 171 KK DA8D
172 KK RUNOFF FROK SUB-BASIN80
173 BA 0.28

II
174 LS BO
175 UD 0.3B

176 KK RT8D

(I 177 K/'I ROUTE WEST TO 7THAVE
178 RK 1300 0.0033 0.018 TRAP 12 0

II
179 KK CBBD
180 K/'I COMBINE BE WITH ROUT ED RNBCAND ROUTED RTSD
IBI He 3

II 182 KK RTC BBD
183 K/'I ROUTE CO/'IBINED HYDROGRAPH WEST TO 14TH AVE
184 RK 1800 0. 0033 0.018 TRAP 16 0

II 185 KK DABF
186 KK RUNOFF FROK SUB-BAS INBF

'I
187 BA O.OB
18B Ls B7
IB9 UD 0.29

'1 190 KK CBSF

.IJ
191 KK COM BINE ROUT ED CB8D AND BF
192 HC 2

II
5

I



I
I 193 KK RICB8F

194 K~ ROUTE CO~BINED HYDR06RAPHTO DET. BASI NA
195 RK 300 0.0033 0.018 TRAP 18 0

I 196 KK RN9D l
197 K~ RETRIEVE DIVERSIONFRO~ ROSE GARDEN AND 14TH AVENUE

I
198 DR DVT02

199 KK RRN9Dl
200 K~ ROUTE RN901 TO DETENTIONBASIN A

I 201 RK 2800 0.0044 0.016 TRAP 0 SO

202 KK DA8S

I
203 KM RUNOFF FRO~ SUB-BAS IN 86
204 BA 0. 12
205 L5 87
20b UO 0.29

I HEC-l INPUT PAGE f,

LI NE 10.•.. . .. 1. .. ... .2....... 3....... 4... .. .. 5.. ..... 6.....•• 7. •••.•.8....•.. 9..... .10

II
207 KK CB8F

II
208 KM COMBINEROUTED 8F AND RN9Dl WITH 86
209 HC 3

210 KK DBA

II 211 K~ ROUTE FLOWS THROUGHBASIN At 42' OUTLET
21 2 RS 1 STOR -1 0
213 5V 0 2. 7 113.6 125

II
214 5E 1392 1393.2 1412 14 14
215 5L 1392 2.64 0.6 0.5
216 55 1412 100 3.0 1.5

"II 217 KK RTDBA
218 K~ ROUTE DE TENTI ON BAS INATODETENTIONBAS IN B
21 '3 RK 5000 0. 0050 0.012 CIRC 3

II 220 KK CB AB
221 K~ COMB INE DETENTI ON BAS INS AANDBOUTFLOWS

II
222 HC 2

223 KK RTAB
224 K~ ROUTE CBAB TO 23RDAVENUE

II 225 RK 1385 0.00152 0.012 CIRC 5

226 KK DA10A

II
227 Kt1 RUNOFF FROMSUB-BASINlOA
228 BA 0.12
229 LS 82
230 UO 0.29

II 231 KK RT I0A .
232 K~(} ROUTE lOAWES TTO23RO AVENUE

II
233 RK 11 00 0.0042 0.016 TRAP 0 50

6

II



II
II 234 KK DAI OB

235 KII RUNOFF FROII SUB-BASIN lOB

II 236 BA 0. 12
237 LS 82
238 UD 0.29

II 239 KK CB IOB
240 KII COIIBINE lOA WITH lOB
241 HC 2

I 242 KK DVI OB
243 KII DIVERT WEST ALONG ROSE GA RDEN

I
244 DT DVT
245 01 0 500 1000 2000
246 DQ 0 500 1000 2000

II
HEC-I INPUT PAGE 7

LINE 10... .. .. 1.... ... 2. . . . . . .3. . . . . . .4.. ..... 5...... .6.. ..... 7... .... 8. . . . . . .9....•. 10

II 247 KK RTI OB
248 KII ROUTE REMAINING FL OW SO UTHTOBEARDSLEY

II
24'3 RK 2600 0.0046 0. 016 TRAP 0 50

250 KK DAI oe
251 KII RUNOFF FROII SUB -BASIN 10C

II 252 BA 0.12
253 LS 87
254 UD 0.29

II 255 KK CBI OC
256 Ki'l COMBINE ROUTEDlOB WITHloe
257 HC 2

(I 258 KK CBI OC2
259 KM COIIBINEOUTFLOW OF DETE NTI ONBASINS A~ BWliH CBI OC

II 260 HC 2

261 KK RTl OC

II
262 KII ROUTE FLOW WEST TO WEST OF IN TELPROPERTY
263 RK 1135 0.00152 0.012 CIRC 8

264 KK RNI OB

II 265 KII RETRIEVE DIVE RSION FROII ROSEGARDEN AND23RDAVENUE
266 DR DVT

II
267 KK RTI I)B2
268 KII ROUTE RETRIE VE WEST TO1-17
269 RK 1100 0. 0042 0.016 TRAP 0 50

I 270 KK DAliA
271 Kt'! RUNOFF FROt'! SUB-BASINI1A
272 8A 0.10

II 273 LS 85

7

II



I
I 274 UD 0. 29

275 KK CB IIA

I
27b KM COMBI NE llA WITHROUT ED 10B2
277 HC 2

278 KK DBD

I 279 KM ROUTE l lA ~ lOB INFLOWS THRUDE TENTION BASIN D
280 RS 1 STOR -1 0
281 SV 0 0.7 25.4 30. 0

I 282 SE 1381 1382.5 13%.0 1398. 0
283 SL 1381 2.41 0.6 0.5
284 SS 1397 100 3.0 1.5

I 285 KK RTII A
286 KM ROUTE DETENTION BASIN DSOUTH
287 RK 2500 0.0046 0.012 CI RC 3

I HEC-l INPUT PA6E 8

LHlE ID. . . . . . .1....... 2.... ... 3....... 4. . . . . . .5.. ..... 6....... 7....•. .e...... .9. . . .. .10

II 288 KK DAIlB

II
289 KM RUNOFF FROM SUB-BASINliB
290 BA 0.12
291 LS 82
292 UD 0.29

II 293 KK DBIIB
294 KI1 ROUTE liB THROU6H SMALL DETENTIONBASINAT INT EL

II
295 RS 1 STOR -1 0
296 SV 0 0.35 1.9 3.07 4.56 6.00
297 SE 1383 1384 138t, 1388 13'30 1'l eI")

·oJ J ...

29B SL 1383 7. 07 0.6 0.5

I 299 SS 1390 100 3. 0 . 1. 5

300 KK CBIIB

I
301 KM COMBI NE lIB WI TH ROUTEDDE TE NTI ONBAS IN DOU TFLOWAND FLOWS FROMEAST
302 He 3

303 KK RTllB

II 304 KI1 ROUTE WE ST TOPIID
305 RK 1400 0.00152 0.012 CIRC 8

I
306 KK DAI ID
307 KI1 RUNOFF FROM SUB-BASINPlIO
308 BA 0. 13

II
309 LS 82
310 UD 1. 01

311 KK CB11D

II 31 2 KM COMBINE HY DROSRAPHS PliO ANDOUTFLOWFROMDETE NTION BASIN AT INTEL
313 HC 2 -<.'Y

II
314 KK RTl ID

8

II



II
II 315 KM ROUTE HYDR06RAPHTO DAPI IC

316 RK 1950 0.0044 0.012 TRAP 8 2

II 317 KK DAIIC
318 KM RUNOFF FROM SUB-BASI NPIIC
319 BA 0.22

!I
320 LS 83
321 UD 1.27

322 KK CB lle

II 323 KM COMB INE HY DR06RAPHS AT THE BASE OF PIIC
324 HC 2

II
325 KK RTl IC
326 KM ROUTE PIICTO PIIB
327 RK 1950 0.0044 0.012 TRAP 8 2

HE C-I INPUT PAGE 9

II LI NE 10. . •. . . .1.....•• 2•... ..• 3.... .. .4. ... . . •5.•.•... f,•••• ••• 7... ...•8.... . . .9...... 10

[I 328 KK DAIIB
329 KM RUNOFF FROMOA Pi le

II
330 BA 0.18
331 LS 90
332 UD I. 27

II 333 KK CBllE
334 KN COMBINE HY DRGRAPHS AT PllB (TO BASIN C)
335 HC 2

II 336 KK DVBC
337 KI'I DI VERT FLOW TODETENTIONBASI NC
338 DT DVSW

II 339 DI 0 150 250 251 750
340 DQ 0 150 250 250 250

II
341 KK RTBC
342 KM RO UTE FLOW THROUGHDETENTION BASIN C (33' ORIFI CE )
343 KO I
344 RS 1 STOR -1 0

II 345 SA 2.15 2.24 2.32 2.52 2.71 2.91 3.12 3.67
346 SE 1338 1339 1340 1342 1344 1346 1348 1353
347 SL 1339 5.94 •b .5

II 348 SS 1352 40 2.7 1.5

343 KK RVSW

II
350 KM RE TR IEVE BASI NBYPASS FLOW DVSW
351 DR DVSW

352 KK CBSW

II 353 KI'I COI'IBI NE TOT AL INFLOW TOSCAT TER WASH
354 KO 1
355 He 2

II
356 II

9

'I



II
II SCHEMATI CDIAGRAM OF STREAM NETWORK

INPUT

[I LINE CV) ROUTI NG (---» DIVERS IONORPUMP FLOW

NO . C.) CONNECTOR C(---) RETURN OF DIVERTEDOR PUMPED FLOW

II 6 DABB
V
V

I 12 RTSB

I
15 DABC

20 CBSC... .........

I
25 .-------) DVTOI

I
23 DV8C

V
V

2B RTSC

I
31 DA8A

I
V
V

36 RT 8A

I 39 DA 9A
V

II V
44 RT9A

V

:1 V
51 RT9ACP

II 54 DA9B

II 59 CB98 . . .•. .......
V
V

62 RT 98

I
65 DA9C

I
70J:} CBge. ........ .. .... . ... .•. . .

II
V

10

II



,I
II v

73 RT9C

II 16 D A '~ D

II 81 CB3D•••• •• ••• •• •• •• •I ,.1 . , ••

II 8f, ,------ - ) DVT02
84 DV9Dl

V

II
V

89 RT9D l

(I 94 .-------) DV T03
92 DV9D2

V

II V
97 RT9D2

II 100 DA%
V
V

I 105 RT96

II
108 DA9H

113 CB9H... . . . . .. .. . . . " .... ..• .

II V
V

IIf, RT9H

II 121 .<------- DVT03
119 RN9D2

II V
V

122 RRN9D2

II
125 DA9E

II 130 CH9E. ... , . .. " ..
V

'I V
133 RT9E .<)

II
11

II



II
II 136 DA'31

I 141 C891. .. .. ..... ..• .... ..... ••
V
v

I
144 DB B

155 .-------) DVT05

I 153 DVDBS

I
162 .(------- DVT OI
160 RN8C

V
V

I 163 RTRN8C

II 166 DA 8E

171 CA8D

I V
V

176 RT8D

I
CB8 D•••• •••• •• •••••• ••• • ••••179

I
V
V

182 RTCa

I 185 DA8F

II 190 CBaF. . . ..... .. ..
V
V

II 193 RTCBBr

I
198 .(------- DVT02
196 RN9 Dl

V

II
V

199 RRN9DI

II 202 DA B6

I
207 CB8r . . . . ... . , .. . . . . ... , ... ..

12

II



[I
II »

v
21 0 DBA

II V
V

21 7 RTDBA

II 220 CBAS . . . •, .. , ... ,
V

II V
223 RTAB

II 226 DA10A
V

(I V
231 RT10A

II 234 DA10B

(I 239 CBIOB. , ... ..... , .

244 -------) DVT

II 242 DV1 0B
V
V

II
247 RTl OB

250 DA10C

I
255 CB10C..• .........

I 258 CBIOC2....... , . . ,.

II
V
V

261 RT1 0C

II 266 .(------- DVT
264 RN10B

I
V
V

267 RTI 082

I 270 DAllA

II
13

II



II
II 275 CB IIA .. ........ ..

V
v

I 278 DBD
V
V

I
285 RTIIA

288 DAI1B

I V
V

293 DBIlB

I 300 CBI18 ...... .••••..•.. , . . . •, . .
v

I V
303 RTIIB

I 306 DAIID

II 311 CBIID............
V
v

II 314 RTIID

II
317 DAIIC

322 CBlI C. •. . . . . . . . . .

I v
V

325 RTl IC

II 328 DAI1S

II 333 CBIIB.... ..... •..

II 338 ,-- ----- ) DVSW
336 DVBC

II
V
v

341 RTBe

II 351 .(------- DVSW
349 RVSW

II
14
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ENGLISHUN ITS

HYDRoG RAPHROUTING DATA

III I II II I III III flf Iff III Ifl fff 1f t Ilf III ftl fll Iff Iff III III I l f I ff I I f I I I I f f Iff Iff f f f f f f ff f fff fff f f f III

I III

I

RTBC I

I

f

I I

f l l f l l f f f f f f f f

flflffflfllffl

5 10 OUTPUTCONTROL VAR IABL ES
IPRNT 5 PRI NT CONTROL
IPLOT 0 PL OT CONTROL
QSCAL O. HYDROGRAPHPLOT SCALE

FLOOD HYDROGRAPH PACKAGE HEC-l (IBM IT 512K VERSION ) -FEB1,1985
U.S. ARMYCORPS OF ENGINEERS, THE HYDROL06ICENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA . 95616

I I I I

OUTERLOoP HI GHWAY oFFSI TE DRAINAGE 100 YEAR
23RD AVENUE TO 7THAVENUE MoDIFIEn TO 35TH AVE BY DCCO(9/89 )
SEPTEMBERfi, 1989 FI LE: SfiN .DAT

COMPU TATIONIN TERVAL .08 HOURS
TOT AL TIME BASE 23 .92 HOURS

IT HYDR06RAPHTIME DATA
NM IN 5 MIN UTES IN COMPUTA TION INTE RVAL

IDATE 0 STARTINGDATE
ITI ME 0000 STARTINGTIME

NQ 288 NUMBEROF HYDROG RAPH ORD INA TES
NDDATE 0 ENDINGDA TE
NDTIHE 2355 ENDINGTIME

343 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONT ROL
IPLoT 0 PLOTCONTROL
QSCAL O. HYDRoG~ PLOT SCALE

341 KK

III WARN INGIf f MODIFI ED PULS ROUTING MAY BEHUMERiCALLYUNSTABLEFOROUTFLOWS BE TWEEN 116. TO 951.
THEROUTEDHYDROGRAPHSHOUL DBE EXAM INEDFOR OSCILLA TIONS OR OUTFLOWS GREATERTHAN PEAKINFLOWS.
THIS CANBE CORR ECTEDBYDECREASINGTHE TIME INTERVALOR INCREASING STORAGE (USE ALON GERREACH.)

352 CBSW ..

(II I ) RUNOFF ALSO COMPUTEDATTHI S LOCAT ION
1

II
II
II
II
I
II
I
II
I
I
II
II
II
II
II
II
tl
II
fl



(I
II 344 RS STORAGE ROUTING

NSTPS 1 NUMBER OF SUB REACHES

II ITYP STOR TYPE OF INITIAL COND ITION
RSVRIC -1.00 INITIAL CONDITION

X .00 WOR KING RAND DCOEFFI CIENT

II 345 SA AREA 2.2 2.2 2.3 2.5 2.7 2.9 3.1 3.7

345 SE ELEVATI ON 1338.00 1 33~.00 1340. 00 1342. 00 1344.00 1346.00 1348.00 1353.00

II 347 SL LOW-LEVEL OUTLET
ELEVL 1339.00 ELEVAT ION AT CENTEROF OUTLET

II CAREA 5.94 CROSS-SECT IONALAREA
COQL .50 COEFFICIENT
EXPL .50 EXPONENT OF HEAD

II 348 SS SP ILLWAY
CREL 1352.00 SPILLWAYCRESTELE VA TION

SPWI D 40.00 SPI LLWAYWIDTH

II COQW 2.70 WEIRCOEFFI CIENT
EX PW 1.50 EXPONENTOF HEAD

II
HI

COMPUT ED STORAGE-ELEVATION DA TA

II STORAGE .00 2.19 4.47 9.31 14 .54 20.15 25.19 43.15
ELEVATION 1338.00 133'3 .00 1340.00 1342.00 1344, 00 1346.00 1348.00 1353.00

II COMPUTEDOUTFLOW-ELEVATI ONDATA

OUTFLOW .00 .00 33.78 37.37 41. 81 47.45 54.85 54.98 79.71 103.06

!I
ELEVATI ON 1338. 00 1339.00 1340.40 1340.71 1341. 14 1341.7b 1342.68 1344.17 1346.78 1352. 00

OUTFLOW 103.31 104.39 106.90 111. 44 118.60 129.01 143.25 151. 91 1 8 5. 6 ~ 214.95
ELE VATION 1352.01 1352. 05 1352 .10 1352.17 1352.26 1352.37 1352.50 1352.65 1352.81 1353. 00

il
COMPUTEDST OR AGE-OUTFLOW-ELEVATIONDATA

II STORAGE .00 2.19 4.47 5.40 6.14 7.18 B.70 9.31 11. 05 14.54
OUTFLOW .00 .00 28.58 33.78 37.37 41. 81 47.45 49.51 54.85 63.91

ELEVATION 1338.00 1339.00 1340.00 1340.40 1340.71 1341.14 1341.76 1342.00 1342.58 1344. 00

!I STORAGE 15. 00 20.16 22.45 26.19 39. 53 39.5'3 39.70 39.89 40.15 40.47
OUTFLOW 64.98 75.62 79.71 85. 75 103.06 103.31 104 .39 106.90 111. 44 118.60

I
ELEVATI ON 1344.1 7 1346.00 1346.78 1348.00 1352. 00 1352.01 1352.05 1352.10 1352.17 1352.26

STORAGE 40.86 41.33 41. B6 42.47 43.15
OUTFLOW 129.01 143.25 151.91 185.62 214.95

'I EL EVATION 1352.37 1352.50 1352.65 1352.81 1353.00

t lt tt l tt l ll t t ! ! I ! I ! ! ! ! I I ! ! ! ! ! ! I ! ! ! ! ! ! ! l l f l f ! I ! I ! ! I ! l l f 11! 1! ! ! ! ! ! f ! I ! I ! I ! ! ! I ! ! ! ! t t t f ! ! t ! ! ! t f f f ! ! ! t ! I ! ! ! ! f ! ! t ! ! t ! ! ! I ! ! ! ! t t t' !!! ! I ! t l t

I
I
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Itt t l l t tt tl lllttlttltt llttttlltilltlttltlltttttlllttil1IIItltlllllllltlllll'II'IIIIIIII'IIIIIIIIIIIIIIIII'111IIIIIIIIIIIIIIIIIIIIIt

HYDROG RAPHATSTA TION RTBC

I f I f l f Ilf I II f f l f l l f ll I I f f!1 ! tl I I! II ! I! I f! 1 f !I I!I I !! III III III ! II III f! 1 II I II I I!I III III I t I II! III I! I II I

HYDROGRAPHCO MB INAT ION
ICOMP 2 NUMBEROf HYDROGRAP HS TO COMBINE

7.

1340.90

23 .92-HR

7.

1340.90

7.

1340.90

MAXIMUM AVE RAGESTAGE
24-HR 72-HR

5.01 SQMI

~A X I ~U ~ AVERAGE flOW
6-HR 24-HR 72-HR 23.92-HR

74 . 22. 22- 22.
.1 37 .163 .163 .163
37. 44. 44. 44.

MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 23. 92-HR

1345 .00

6-HR

21.

CUMULAT IVE AREA=

(INCHES)
(AC-fT )

I

CBSW !

OUTPUT CONT ROL VARI ABLES
IPRN T 1 PRINT CONTROL
IPLOT 0 PLOTCONTROL
QSCAL O. HYDROGRAPH PLOTSCALE

IHHHHHIH

I I

IHHHHHH !

f

I

(CfS )
93. 14. 25

(CfS) (HR)

355 HC

354 KO

352 KK

PEAKfl OW T I ~ E

PEAKSTORAGE TIME

+ (AC-fT) (HR)
32. 14.25

PEAKSTAGE TIME

+ (fEET> (HR)
1349.72 14. 25

f

+

II
II
fl
II
II
1.1

II
II
II
II
II
il
il
II
II ttl

II
f flf f l fllll l f l f l l l l ll l l l l ! !! I! II I ' ! t ll t t l ! t ! I I t t f ! I l t t t t t t t t l tt t t t t t l l t l l t l t t l t l 'tt l t t ' f ! ! t l ! ltt! ' t l ! t l t l ! t t I t l t t l t t t f t l f l! l t t t t t t l

HYDROGRAPH ATSTATION CBSW
SUM Of 2 HYDROGRAPHS

I ffl l ftf lll l t l t t ! t l t t t t t t t t l ! t t ' ! t l ! I ' l l t t t ! t t !ltl! I ! 1! !! ! ! ! ! ! ' ! ! ! ! " ! ! ! ' ! ! ' ! ' ! I ' ! " ! ! ! ! I I " ' !!'! ! ' ! ! "!! ! ! ! ! ! ! ! ! ! !! l t l t! ! ! t l ' l t ' "

I
PEAKflO Il TIME

6-HR
MA XIMUMAVE RAGE FLOW

24-HR 72-HR 23.92-HR

I
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II
L.OM b//Jed /?;ok D Is charjc:, -Ie? Sc-a&iUsfJ

- ,

II t
(crs)

(ers)
t 293. 117. 117. 117.

II
UNCHES) .544 .BE.3 .B53 .85:3
(AC-fT) 145. 230. 230. 23!).

CUMULATIVEAREA= 5.01 SQMI

[11
RUHO FF SIj M ~ARY

II
FLOWINCUBI CFEETPERSECCNil

TI ME IN HOURS , AREAINSQUARE "ILES

II
PEAK TI MEOF AVE RA GE FLOW FOR"AXII1UI1 PERIOD BASIN HAX IMUM TI ME OF

OPERATI ON STATION FLOII PEAK AREA STAGE MA XSTAcE
t E. -HOUR 24-HOUR ]2-HOUR

[I HYDR06RAPHAT
+ DAS3 228 . 12.25 31. 9. 9. .1 2

[I ROUTED TO
+ RTSB 222. 1-1 ') ') 31. 9. 9. . 12L, . \JoJ

HYDROGRAPHAT

II + DA8C 260. 12 .33 40. I !. 11. .21

2 COM BINEDAT

II t CB2C 432. 12.33 71. 20. 20. ""• .j .,j

DIVERSION TO
+ DIIIO! 402. 12. 33 64. 13. 18. ':',.,

[I
• .J ...J

Hn ROi3RAPHAT
+ DVSC BO. 12, 33 7. 2. 2. 'l ?

. J J

[I ROUTEDTO
+ RTSC -79. 12,42 7. ') 2. 'l ?

L , • ",J.J

II HYDR06RAPHAT
+ DABA 657. 12.50 P' 35. ". . 57ze, ') J.

[' I ROUTEDTO
+ RTBA 659. 12.58 126. 35. 35.' , .67

:1 HYDROGRAPH AT
+ DA'3A 512. 1-) " 1 74. 20. 20. .39~. ,)~

;1 ROUTED TO
+ RT9A " -1 13. 75 31. 15 . 15. .3~.J'.
t 1515. 35 13. 75

'I ROUTEDTO
+ RT '3~ C r " -) 14.67 31. 14 . 14. .39 -1..)oz.

I
HYOROGRAPH AT

18
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I
I t DA9B 560. 12.50 109. 30. 30. .58

I
2 COMBINEDAT

t C89B SEA. 12.50 135. 44. 44 . .97

ROUTEDTO

I t RT9B 564. 12.58 135. 44. 44. .97

HYDR06RAPH AT

I
t DA9C 479. 12.25 67. 19. 19. .21

3 COMBINED AT
t CB9C 1482. 12.50 323. 99 . 99. 1.85

II ROUTED TO
t RT9C 1479. 12.58 324. 98 . 98. 1.85

I HY DR06RAPHAT
t DA '3D 231. 12.25 J) 9. 9. . 15

II 3 COM BIN ED AT
t CE9D 1671. 12.58 362. 109. 109. 2.33

II DIVE RSION TO
t DVT02 58. 12 .58 6. 2. 2. 2.33

II
HYDROGRM'HAT

+ DV9Dl 1613. 12.58 356. 107 . 107. 2.33

ROU TED TO

II t RT9D l 16 12. 12.58 357. 107. 107. 2.33

DIVERSiON TO

II
t DVT03 2% . 12.58 66. 19 . 19. ? ') ')

~ • ..h J

HYDROiJRAPH AT
t DV9 D2 1316. 12.58 29 0. 88. 88 . 2.33

II ROUTED TO
+ RT9D2 1309. 12.67 290. 88. 88. 2.33

II HYDR06RAPHAT
+ DA% 435. 12.25 61. 17 . 17 . .25

II ROUTED TO
t RT9S 430. 12.42 62 . 17. 17 . .25

II HYDROiJRAPH AT
t DA9H 684. 12.25 93 . 26. 26. ,36

II
3 COMBINEDAT

t CB9H 2021. 12.50 442. 132. 132. 2.94

ROUTEDTO

II t RT9H 2018. 12.58 444 . 132 . 132. 2.94

I
1'3



II
I HY DR06RAPH AT

+ RN9D2 2%. 12.58 66. 19. 19. .00

I ROUTEDTO
+ RRN9D2 294. 12 .75 67. 19. 19. .00

II' HYDR06RAPH AT
+ DA9E 338. 12.25 46. 13. 13. .19

II 2 CO~B I NE D AT
+ CM9E 516. 12.42 112. 32. 32. .19

II ROUTEDTO
+ RT9E 510. 12 .42 11 2. 32. 32. .19

II
HY DR06RAPH AT

+ DA9I 217 . 12.25 30. 8. B. .16

3 COM BINED AT

II + CB '3I 2651. 12 .50 586. 172. 172. 3.29

ROUTED TO

II
+ DBB 206. 14.83 193. 79. 79. 3.29
+ 139 1. 40 14 .83

DIV ERSION TO

1,1 + DYT 05 144. 14 .B3 132. 50. 50. 3.29

HYDROGRAPH AT

II
+ DYDSS b2 . 14. 83 bl. 29 . 2'3. 3.29

HYDR06RAPH AT
+ RN8C 402 . 12.33 64. lQ lB . .00

I ROUT ED TO
+ RWIBC 403. 12.42 bb. 19. 19. .00

II, HYDROGRAPH AT
+ DABE 224. 12.25 31. 9. 9. .13

II HYDR06RAPH AT
+ DABD 328. 12.42 53. 15. 15.· . 28

II ROUTEDTO
+ RTBD 327. 12 .42 53. 15. 15. .28

II
3 COMBINEDAT

+ CBBD 918 . 12.42 149. 42. 42. .41

ROUTEDTO

II + RTCB 910. 12.42 149. 42. 42. .41

~HYDR06RAPH AT

'1 + DABF 143. 12.25 19. 5. 5. .08

I
20



II
II 2 COMBI NED AT

+ reBr 1029- 12.42 16B. 47. 47. .49

II ROU TED TO
+ RTCBBr 1027. 12.42 16B. 47. 47. .49

tl HYD ROGRAPH AT
+ RN9Dl 58:- 4 '12.58 6. 2. 2. .00

I ROUTEDTO
+ RRN9D l 56. 12.67 6. 2. 2. .00

I HYDROGRAPH AT
+ DA8S 214. 12.25 29. B. B. .1 2

II
3 COMB INEDAT

+ CBSF 1227. 12.42 204. 57. 57. .61

ROUTED TO

II, + DBA 48. 15. 17 48. 23 . 23. .61
t 1405. 85 15 .17

I
ROUTEDTO

+ RTDBA 48. 15. 25 4B . 23 . 23. .61

2 COMBINED AT

I + CBAB 110. 15.00 109. 52. 52. 3.90

ROUT ED TO

II· + RTAB 110. 15. 00 109. 52. 52. 3.90

HY DR06RAPH AT

I
+ DAI OA 177. 12. 25 24. 7. 7. P

ROUT ED TO
+ RTI OA 176. 12.33 25. 7. 7. .1 2

I HYDROGRAPH AT
+ DAI 0B 177. 12. 25 24. '7 7. .12I .

II 2 COMB I.NED AT
+ CBI0B 350. 12.33 49. 14. 14.' .24

II D! VERSION TO
+ DVT 350. .OB 49. 14. 14. .24

II HYDROGRAPHAT
+ DVI0B O. .08 O. O. O. .24

II
ROUTEDTO

+ RTIOB O. .OB O. O. O. .24

HYDROGRAPHAT,

I + DAI0C 214. 12.25 29. 8. B. 1'1• L

I I
21



I
I 2 COMBI NED AT

t CBI0C 214. 12.25 . 23- B. B. .36

'I 2 COHBINEDAT
t CBI0C2 250. 12.33 127. 60. 60. 4. 26

11 ROUTEDTO
t RT I0C 250. 12.33 127. 60. 60. 4.26

I HYDR06RAPH AT
t RNI0B 350. 12.33 49. 14. 14. .00

II ROUT ED TO
t RTI0B2 342. 12.33 49. 14. 14. .00

II
HYDR06RAPHAT

t DAllA 166. 12.25 23 . 6. 6. .10

2 COMBINED AT

II t CBIIA 503. 12.33 72. 20. 20. .10

ROUT ED TO

II
t DBD 45. 13.42 41. 18 . 18. .10
t 1395 .82 13.42

ROUTED TO

II t Ril lA 45. 13 .42 41. 1 ·: lB. . 10..v.

HYDR06 RAPH AT

II t DAIIB 177. 12.25 24. 7. 7. .12

ROUTED TO

II
t DBIIB 85. 12 .67 24 . 7. 7. .12
t 1389 .28 12.67

3 COMBIN ED AT

Ii t CBIIE 349. 12 .33 190. 84 . B4 . 4.48

ROUTED TO

II
t RT118 348. 12.42 190. 84 . 84. 4.48

HYDROGRAPH AT
t DA I10 85 . 13.08 26. 7. 7. .13

II 2 COMBINED AT
t CBIID 386. 12.42 21 6. 91. 91. 4.61

'I ROUT ED TO
t RT11D 386. 12.50 21 6. 91. 91. 4.61

'I HYDROGRAPH AT
t DA' ' I' 125 . 13.33 46. 13. 13. .22!.Ci'

I 2 COMBINED AT

I·
22



I
I + CB1 1C 455. 13.00 262. 103. 103. 4.83

ROUTED TO

'I + RT11C 455. 13.00 262 . 103. 103. 4.83

HYDROGRAPHAT

I + DA IIB 132. 13.25 48 . 13. 13. .18

2 COMBINEDAT
+ CBI 1B 582. 13.08 310. 117. 117. 5.01

I DIVERSIONTO
+ DVSII 250. 13. 08 222. 95. 95. 5.01

I HYDROGRAPHAT
+ DVBC 332. 13 .08 88 . 22 . 22 . 5.01

II ROUiED TO
+ RTBC 93. 14.25 74 . 22. 22. 5.01
+ 1349.72 14.25

II HYDROGR APH Ai
+ RVSW 250. 12.25 222. 95. 95 . .00

II 2 COMB INEDAT
+ CB511 343. 14.25 293. 117. 117. 5.01

II,
f f f NOR~AL EN DOF HEC-I ff f

II
II
II
II
fI '
II
fl
I
II
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35th Avenue Detention Basin

Th e 35th Avenue Detention Basin side weir was designed utilizing
the broad crested weir equation. An incremental l e ng t h of 10' was
used to derive discharges for heads from .10 ft. to 2.00 ft. Using
these discharges along with the staging table for the inlet channel
t h e side weir was analyzed. Discharges for each 10 ft. increment
were subtracted from the remaining flow u nti l on l y 250 cfs
r ema i n e d . From the results it was deter mined that a con t r o I
structure was necessary to increase the depth and there fo.::-e shorten
the length o f the weir required.

The control structure serves a dua l purpose i n the des i g n. In i ts
f i r s t stage it acts to increase the depth on the inlet channel to
i n c r e a s e discharge over the side weir until the detention basin
r e a c h e s capacity. At capacity, the side flow weir becomes
i nund a t e d and all channel flow continues downstream . At this
stage, the control structure is functioning as the 40 ft. emergency
spillway for the detention basin. .





35TH AVE DETENTION BASIN
WEIR ANALYSIS

L = 10.00

I
I
II
1.1
II
II
II
II
I
II
II
II
II
II
II;
II
II
I
fl

H(FT)
0.10
0.20
0.30
0 .40
0.50
0.60
0 .70
0.80
0.90
1. 00
1. 10
1. 20
1. 30
1. 40
1. 50
1. 60
1. 70
1. 80
1. 9 0
2 . 0 0

BROAD CRESTED WEIR
Qw=CLH~1. 5

C
2.69
2.69
2.72
2.72
2.75
2.75
2.85
2.85
2.98
2.98
3.00
3.08
3.14
3.20
3.24
3.28
3.29
3.31
3.30
3.30

Qw(CFS)
0.85
2.41
4.47
6 .88

. 9.72
12.78
16.69
20.39
25.44
29.80
34.61
40 .49
46.54
53.01
59.52
66.38
72.92
79.93
86.43
93.34
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DE::SIGN DATA

I .:APEZOI DAL S ECT I Oi'-l
IDTH AT BOTTO M 20

bIDE SLOPE ON LEFT 2
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1 -, ..-:, ,:-_,:,
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o
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4 . 0 8
C i 0
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(S ~~!. F T .. )
Af-? EA

2 /'. E,

2 5.8 1

.- , ,-, c=-
L e , . -...J

2 8. '3.:1
:~9. 3 ';
2 '3.84

L:3 a 13

.-;•.-;, c:C!
~ ..:... :o '-J '.-'

2 6.7 1
27. i E,

.':, <::: '::' - 7
"L...-J II •...) I

28 .05

2 ·:1- . 0 2
2 4 . 4 7
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FT .

2 0
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2 1 . 3 4
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1 Gp. cit .
% A. D. Flinn and C. W. D. Dyer, The Cipolletti Trapezoidal, Weir, Trans.

ASCE, vol. 32, 1894.

Horizon tal Sharp-crested Weirs with End Contractions.
When the weir length L is less than the width of the channel b,
the weir opening is in t he form of a notch, with the en ds of the
n otch having sharp edges and causing contract ions in t he same
mann er as the hori zontal portion of the crest. A much smaller
nu mber of t ests has b een made on weirs of th is type t han on
weirs with out end con t ractions.

T ests ma de by F rancis! ind icated that the effect of the end
cont ract ions could be t aken care of by reducing Lin E 4. (5-10)
by 0.2]]. The more r ecent work of Kindsvater and Car ter l

indicat es that this procedure is no t accurate for a1l conditions.
E ffor ts t o compensate for the end contract ions led t o the
development of the Cipollett i ueir.

This t ype of weir has ends which are not vertical but have a
slope of 1: 4, horizontal t o vertical. This slope was chosen to
provide sufficient addit ional discharge to compensate for the
end cont ractions. However, experiments by Flinn and Dyer?
and others indicate that the side slope of the not ch should be
greater than 1 :4.

The experimentat ion by Kiridsvater and Carter previously
reported (p. 5-9) includ ed tests on horizontal weirs with end
cont ra ctions. T heir procedure provides what is probably the
best available method for estimating the discharge through
rectangular not ched sharp-edged weirs. The results are given
in the for m of two figures which are reproduced here in Fig.
5-3a and b. I n F ig. 5-3a is shown a curve relating k: to Lib,
and in F ig. 5-3b are shown lines of C, versus HIP for various
values of L ib, the top line being the line representing Eq. (5-37),
which applies to t he case of Lib = .1. The use of these curves
will be illustrated by means of an example.

5- 1;}
-. (- ')-)

}~rO I1l Eq. ;)- 0 { :

C, = 3.22 + 0.40 ~

= 3.20 + 0.11 = 3.31

'WE I HS

Then, from Eq . (5-34),

Q = CeL-He=;2
= 3.31 X 4.997 X (0.843)H = 12.8 ell ft per sec

[I

fl
fl ,
fl
II
II ·
II
fl
II
1'1

rl
II
fl
I
;1
,I
I

I.
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I
I
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.-0-'
~ '\-

- -<

+0.015
+ 0 ,010

kL +0.005
o

-0.005
o 0 .2 0.4 0.6 0 .8 1.0

Lib
( a)

4 .2 ...--......--.....--,-----,--r--,

4.0 1---+---+-...,.---.-------r'\-71

3 .8 f---+-----t--+-r-t~

Ce 3.6 f---+--------r-.7f----t~

3.4 f----"..s.L-J-"...-c-f---j

3.2 ~~=t::::l~:=:}
3. 0 I....-.....I----l._-'--~_.L.-.~

o

FIG. 5-3 . Coefficients, horizontal sharp-crested werrs with end
contractions.

Example 5-2 . "" A rectangular notched sharp-crested weir
having a horizontalcrest 3 ft long located 2 ft above the bottom
is centered in a rectangular channel 5 ft wide. Determine the
discharge when the head is 0.40 ft.

Lb = ~i = O.GO
H
P = 0.-10/2.0 = 0.2 0

T hen , fr om Fi g. 5-3b,
C, = 3.1£)

From Fig. 5-3a, k t. = -1-0.012, and tukirig lt n = 0.00:1,

L, = :3 + 0.012 = 3.012 ft
an d

He = 0.40 + 0.003 = 0.'103 ft
Theil

Q = CcLJfcH = 3.19 X 3.012 X OA03H

and making use of Table 5-1, if desired,

Q = 2.47 eli ft per sec
"j
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3& 5 '3

14. 5 3 S f34

VOLU t1 E ( AC-FT)

o

'::~ 3 " 43 '33 2
3 '3 . 8 ()277
....... .- , "'c. r: .-. t::"
..=,.1"::'. a .Jc.L ....J

2 E. . 3 5 857

o
4. S(:)' E:13

I ~~ C: F:E :"i Er'~TAL

':+ 1. 8 7454C)

7 0P AREA 150887 .5 SF
TOP ELEV 13 5 1

3 :1 SIDE SLOPES
S IZ E : A 3 05

B 5 10
C: 5 45

E. . 4 '37E.81
5 . 07 20 51

35AVE DETENTIO N BASI N
STAGE STORA(3E '

\.J OL:'.F·E ( AC- FT)
3. S3 E,5 4 7

2. 1 4 ()782

2.72f338S

2 . :34 2 4 3 5

2. '3:31278

c. 57'3 E.25

SUPF ACE A F.:EA
(AC )

3 . E,·334E.8

2 . 15'33 7 7

2.532105

1345

135 1

1342
134 ;)
iT:::03
1335
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STAGE DISCHARGE TABLE

OUT?ALL LENGTH 2105 .00

OUTr~LL ELEVATI ON ( lOYR WS )1337.75

CONe . PIPE (N ) 0 .012

36
3 .00
0 .75
0 . 68

, . ~ JI SC l-:ARGE (CFS ,
O .l.. J

0 25
.., • C'

· I . 'J.u

') 2 5 ')') 43.L. · .L..L. •. 25 2 0 c "'., U ..J

6 25 37 7' 0

· ..J.J

o I e 42 . S 5U ~ ..)

10 "'1r:; '"'1 n n
L..J -a I u v

, "} 2 5 C' ~ -.
... ~ ,j L ,j ";.

, ") 25 r:: . • .
... ..J - - -,,:

2~1 = D/4=

Rh-l .33

p : p~ DI AKETER (in)
( f t )

HEAD LOSS (Hf) = (1 +Ke t ( 2 9L n-2/Rh -l .33 ) x v - 2/ 2g
= W S ELEVATION - OUTFALL EL~VATIO~

35 hVC. DETENTION BASIN
SEPT 1989 File :DIS35Z .WKl

1 344 .00
1346 .00
134 8 . 0 0
13 5 0 . 0 0
I J 51 . CO

;·l S ELE\iA7 I ON
1 333 . 00

" 1 3 4 0 . 00
:342 .0 0

I
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I
I
1.1
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PASE I

~Ax r~u~ ii~E OF
STAGE r.AX STASE

5. 01

5.01

5.CI

5. 01

5.01

1",'" ~.

It~, :' ~

B A~ I N

43.44 ,'
1351

62.76 '

72-HQ UR

32.87 39.80
1348' 1350

57.13 60.94

2~ -HDU~

750
250

20.30 26.37
1344 1346

48.61 53.04

6-HDUR

250

1342
0.74

14.64

250
250

9.38
1340

39.25

150
150

250. t o) ',1:: 222, 95. SS ..: L ... J

.()

"rlo I' e l l 271. 123. 128."_"J"" , ,l"':' • • \!

582 . 13 .08 310. 'i? 117.i l , .

"j ::" 1" (' 0 222. 35. 95.II....JV, W . ~' IJ

"".j I" flJ 88 , 22 . 22.oJ..J.. . . o.l l '.' >J

58. :4.50 5i 33 . 33.

fL O~ PEAK

4.50
1338

31.83

o
o

fLOWIS CUB~C FEETyER SECCNU

OUT ~RLQOP HI GHWAYur:S ITE ORAINAEE 100 Y~A?'

23ROAV~NUE TO7TH~ ; : ~:~: ~G D l r : ~ ~ :e 3STr. AVEBY OCCO ( 9 f 8 ~ )
C:.TC., l""l C"'· ~ . - '-:-.• _ ~-

SI-' II-"~:.I\ 6, L:l~ tILE. - 35DT2.IN t; ,'

36" OUTfALL LINE TO SCATTER WASH ;
D\'SW

2

C ?3~

RVS~

R: I ~ I ~Y: BAS INBYP ASS FL O ~ DVSW
DVS ~

CO ~~ ! NE TO TAL I NFLO ~ TD SCATTER WASH

c
1336

23.72

RTBC
RDUTE fLOWTHROUGHDETENTION BAS IN C(35 ' OUTLET)

1 2
1 5TC~ -1 0

CBSioi

RVS~

RTBC

DVBC

CB IIB

STATI m;

KK

HEC- I INPUT

KK
KM
KG
RS

ID... •••• l .•••• ••2•. •••• •3.•. . . •. .i ••• •• •• 5. •. •••.6.. •.••. 7..• .• ••8••••..• 9•••. ••10

SV
SE
SO

10
10
10
10
DT
DI
DQ

343
""~"!'.,

350
35i

349

342

34 1

339
340

hYDROSRAF'H AT

ROUTED TO

D!VERSrONTO

HYDF.:O:3RAPH AT

2 COM3i NEDAT

345
Ht fREE Ht

346
347 .
348

Ht fIX H t

LINE

I
. ~

2)
3

I
I
I
I
I

1.1
II
II
1.1
II
II
II t

II t

II t

II
II .;-

+

I +

II -t
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iD , •. •. .. ! 2.. . •... 3. , . •.• •4. •.• . ••5., . •... 6. . •. •, .7•• •. .•• S....•. .9.... •. 10

PASE 1

MA Xl r. U~ TI~E OF
STAGE MAX STAGE

:-1 350.33 1.?';:1':} 14.0a9

5.01

5.01

5.01

SAsrN
M:EA

72-HQUR24-HOUR

310. I!7. 117.

?'V ) 95 . 95 .~ l ,- .

00 22. 22 .,""V I

') ' 6. 6.."'.

oj ":,? 55 . '35 .L ... ... .

244 . 1(l(! I
.... !"\.. \,..... .

6-HOUR

AVE RAGEFLOWFOR ~A X l ~U~ PERIGD

14.64 20 .30 26.37 32 .87 3g.S0 43.44
1342 1344 1346 1348 1350 1'-; =4

..~~.11

1.5 7

PEAK TIME OF
FLOW PE~K

FLOwIN CUBICFEtTPERSECOND
T !~ E IN HOURS, AREA IN SQUAR£ ~ ll E S

I
2

DIlS\:
0 150 250 251
0 150 250 250

RTse

f.·VSW
RETRIE VE BAS IN BYPASS F LO~ Dv3W

CO ~ E I NE TOTAL iNF LOW TOS C ~T T ER ~ASH

HEC- l HiPtJT

KK
Kr. ROUTEFLDW THROUGH DETE ~T j G N BA5 i~ C(36 ' OUTLET)
KO 1 2
F:S I STOR -1 0

KK

" -.
iiI.·

DR

SV 0 4.50 9.38
SE 1336 1338 1340
5S 1349.1 32 .0 3.0

STATi ON

KK
K~

l;'r...'~

351

':l-"w "T"T

356
357

'j ~ "
..' .! L

340
3q
342
343

343

2 C G ~ BII~ E D
1-
Mi

C8m 582. 13.03

DIlJER.SI :JN TO
DVS\J 250 . 13.08

i1YDRQ8RAPHAT
DVBC ""'l 13.03uoJ L .

iWUTED TO
Rn,' 131. 14.08, I .. "\' -

: ? j2~:~PH i -
" .. I

RVSW 250. 12. 25

-,
CG~ t: ~N ~ D ATt:

CE;SW 381- 1 J ,\0
6 ~ 1 'J :';

1
2

(r- 3

4
5

H I FREE H t

350
Ht FIX H t

+

+

+

+
-:-

+ -

+
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I
I 10890 .000 250.00 349.10 .00 .01 .00 30.61 10.00

10890.000 381. 00 350.03 .93 .01 .00 34.31 10.00

I
10900.000 250.00 349.1 1 .00 .01 .00 30.58 10.00
10900 .000 381. 00 350.03 .92 .01 .00 34.27 10.00
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.1
SUMMARY OF ERRORS AND SPECIAL NO TES

I CAUTION SECNO= 117.460 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 117.460 PROFILE= 2 CRITICAL DEPTH ASSUMED

II CAU TI ON SECNO= 8737.000 PROFILE= 1 CRITI CALDEPTH ASSUMED
CAUTI ON SECNO= 8737.000 PROFI LE= 1 PROBAB LE MINIMUM SPECIFIC ENERGY

I CAUTI ON SECNO= 8737.000 PRO FI LE= 1 20 TRIALS ATTEMPTED TO BALANCEWSEL
CAUTION SECNO= 8737.000 PROFILE= 2 CR ITICAL DE PTHASSUME D
CAUTI ON SECNO= 8737.000 PROFI LE= 2 PROBABLE MINIMUMSPECIFICENERGY

II
CAUTI ON SEeNO= 8737.000 PROFILE=2 20 TRIALS ATTEMPTEDTO BALANCEWSEL

CAUTI ON SECN O= -8737.000 PROFI LE= 1 CRITI CALDEPTHASSUM ED
CAUTI ON SE CNO= -8737. 000 PROFILE= 2 CRI TI CALOEPTHASSUME D

II CAUTI ON SECN O= 9000.000 PROFI LE= 1 CRITICALDEPTHASSUMED
CAUTION SECNO= 9000. 000 PRO FI LE= 1 MINIM UM SPECIFICENERGY

II CAUTI ON SECNO= 9000.000 PROFILE= 2 CRIT IC AL DEPTHASSUMED
CAUTION SECNO= 9000.000 PROFILE= 2 MI NIMUM SPECIFICENE RGY

II
CAUTION SECNO= 9200.000 PROFI LE= 1 CRITICALDEPTH ASS UMED
CAUTI ON SECNO= 9200.000 PROFILE= 1 MIN IMUM SPECIFICENERGY
CAUTION SECNO= 9200.000 PROFILE= 2 CRITI CAL DEPTH ASSUMED
CAUTION SECNO= 9200.000 PROFI LE= 2 MINIMUM SPECI FICENERGY

II CAUTION SECNO= 9400.000 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 9400.000 PROFILE= 1 MINIMUM SPECIFI CENERGY

II
CAUTION SECNO= 9400.000 PROFILE= 2 CR ITI CAL DEPTH ASSUMED
CAUTION SECNO= 9400.000 PROFILE= 2 MINIMUM SPECIFICENERGY

CAU TI ON SECNO= 9466.000 PROFILE= 1 CRI TICAL DEPTHASSUMED

II CAUTI ON SECNO= 9466.000 PROFI LE= 1 MINIMUM SPECIF ICENERGY
CAUTI ON SECNO= 9466.000 PROFILE= 2 CRI TICAL DEPTHASSUMED
CAUTION SECNO= 9466.000 PROFILE= 2 MIN IMUM SPECIFICENE RGY

II CAUTION SECNO= 9486,000 PROF ILE= 2 CRITI CALDEPTHASSUMED
CAUTI ON SECNO= 9486.000 PROFILE= 2 PROBABLE MIN IMUMSPECIFICENERGY

fl CAUTION SECNO= 94B6.000 PROFI LE= 2 20 TRIALS ATTEMP TED TO BALANCE WSEL

CAUTION SECNO= 9530.000 PROFI LE= 1 HYDRAULICJUMP 0.5.
CAUTION SECNO= 9530.000 PROFILE= 2 HYDRAULIC JUMP D.S.

il
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~ ....._----
ARIZL. . "A HIGHWA Y DE P ARTME NT
STR UCTURES SECTION
H YDRA UL ICS BRANCH

_.. _--
~rfh sld~

:I- /1ll e/d
-

, .r DRAINAGE WORKSHEET

It} year.
in. PZ4 x c:. ·3~ in. PI- J. (p

LOCA nON DA TA

Highway ~fc:r L""~
Loca t ion 7 ~ /iv - II; Hl.-'
Project No. ?1 £e~-O - 30.s-

J

DESIGN DATA
Frequency
P 6- 2.0

AHW - ---
i n.

RUNOFF CALCULATIONSA

From - To · L W D.A. C T c I Q Channel So Z n D V
Station Station ft. It. a c r , min. in/hr cI. Type . It/it ft. {p.

. 1/!3h'l3s /1~S-foO /&35 '1. '1 ~ . /2 11- / zo 0/& , 0 3 5 / ' (p 2. . .5

//613 -t /JO '!/ S '1iSo 850 / ,c:r <, / 0 tl L.j 8 . '-I ,00 z, V~ .<9::$ /.3 /. <j

I I t:::'"() -f <o // 5 ; -/50 9tJo ). 8 r-. /0 Lj.,-/ 7./ .OCJ 2- 'l"e.- ·03S / 2- ; .Cj
. . I - ~

/b.3. ,

IOCJ9'-tOO / /I ? -I O ZJ 3·0 - /0 !;. l.f . . /7

' -

INLET CA LaJLA nONS
Station Inlet Type a HW DHW Elev. Dike Elev.

~l. It

I I ~+tJO C./£ ·3 t? (db I) 2, 0 .7& 13 30,9u /'.:S3J .21.)

11.58-f5 0 C /5 ',3'0 (dh}) /(p ..3 ·7/ J3 z'9. ~o / 3 30.1J

/lo/tS?/ LI- C /5.30 ( d b/) / 7 ·7/ /. "S OQ ' ~ I -

,

Channe I Type:

Inlet Type:

Trapezoidal
Tria.n~ular

·C - 15. 08
.C - 15. 09
C-15.10
Pipe Culvert

.
Cumputed by: r1 tqoe 'Z-

* Vi I rn 0 +c. ~c..l-u:J "

Chocked by: _M:......:.l.(?;..;c~__ Date : I\/Zf !Jfj
)



- . --.• - - - --
AHIZL.dA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

4' 7' iii DRAlNA GE WORKSHEET

- - -- - -- - .. -
( . '"

DESIGN DATA
F r eq uenc y _-:-"'"- ~ye a r e
P 6= z ·o 2, 3s-' in. ~l =---, i n .

AHW =---

LOCA T I ON DA TA

H ighway ivte.; ~'%
'. Locat ion !A"''' 4 ....... - ' ,~;n:; /Iv

Project No. fI1 c:Pa/-O -~

RUNOFF CALCULATIONS

n:
From To L W D.A . C T c I Q Channel So Z n D V
Sta.tion Station It. It . a c r , min. in/hr cIs Type 0 Itllt It. ip.

o 1/53-tt?O /11./3+00 /OC?iJ 11 3 9 3 ·2 •.78 10 i ·'-/ II 11-10. ,,00 G:7 'I .03..5 1,0 2 .z..

/lr3fOO ' // 33 f OO lOOt) '738 s·2 .78 I II . O tJ0 'i . tJ35' I,0 zz..
/133 too /12 1./-100 900 */36 2 ·9 .re /0 . 00 S- 'j .(}3~

II/ ZLliOt) /II(P raa 800 13 1 ? t.j .[32- &·7 0 0 z, Lf .o3S" . '7 z,o

1'/2 tOD j// fpt OO 'It)O 131 /. 2.- ,86 9·S . oa~ lj ~03_J;" ·7 I ·t;

./097/00 IIIZI-Oo /ZoCJ ?y 2, ? · ~s 7,S . O CJ(p L-f .o3S' ;. 0 Z .O

lof]3-ttJO j07 71M ...J --1<2 . 2. - ;.7 -J; . 00 2:- Lj ·03S' /: G. ), ,3

1:'!LET CA LCULA TIONS
Stat ion Inlet Type Q HW DHW Elev. Dike Elev.

c.Ia It (f'v 'll /I:)

V/7'cl Y6 :U.Lf- C IS'·,:?~ Db/ / 1 ·51 1.:5~2 .1-1 / 3 z.. Z:7s

//331OO.~l'.f G / «. 3D Dh/ /I · 5 / / 3 15. S l j 3 JIP . 0

// 2.3/'1':;- 'IlL;. C 1.£"·30 Db/ 10 ·5/ /3/ J. II / 3//.{P
, I

. 8 13 013. 4-. / 3 0 8. 67111/7 fllJ ~ZL.,.. C. /5" .3 0 8 . 7

1/13 -1SC',3'liJ C-1£,.3 0 'I .S ~ s / 3 () 7- 3 -

//0 1+:30 IfO;t . C- 1t; .3 tY ,Dh ) 9.7 · s 130/. <;0
~

..

Channel Type: Trapezoidal
T rianguliLr

Inlet Type: C-15.08
C- 15 .09
C-15.10
Pipe Culvert

Corn put e d by : /1 Lope:. 7
7

'1.- U /.f / ()·)/yLe..e-ht7YJ ':: ·; C}/ J ir~h0.,

-}/-:1" P/0f11 (Y1~.';~ led

C 11 c c k e d by ~ -JNL..-;..;.;Q.:.-c. _



H htCurb elg =RUNOFF CALCULATIONS
Qe QT So Sx z/n .D TW D .A. C T e 1 Q

!tIft ft. ft.
F'ro m To L

rnln , in/hr ds ds cfB it/ftStation Station ft. ft. aero

;' 0 . tJ /7 8/'7 / ·· *:25 . 95 /0 Lj.'I } o ,t1Zz.B/ro e -I SCJ //CJ7'-fOD ISO
.- 4- / c..S. 3 53 .017 C- , 0 2- . ~ ,/O!<fJ i .:SO 77'-1 1'71 /,3 .95

• ) CJ ? z.

/0 9(", 1-2 '1

2. 11 . 8 3 .2 , 0 2.7 .O~~71 . J:7 .95

8
/ofJ8 f ..!:'C' /0/)£"-100 3.50

/. 6 . '- 2 . 1 . o z.> . 0 7 • lip-r7! .37 .95/ CB5I"oO /08 2 -t 70 2 3 0
.95

.95 I i

. 95 • t

J.NLE:T CALCULA'nONS
Q e =Q T - Q iStation Inlet Type D °ift. ds

// IJ.¥ -r OO ()C- -0 7 vJ/~tJ ~o /. 7'
1/,.-: - 07 w/1"1 '~..I) '/. c- .B/08/1 -{ r:t'J • oJ

'.<oJ/'l'lJ '':;1.7 2·7 .S/OIl..r,-·f OO tJ~-07

UL-07 '73tf/'.2J 2 · / -.1 /0 8 3 -/-00
,

-- - - - - - - - - - - - - - - - - - -
ARIZONA HIGHWA Y DEPARTMENT

/Ylo / /) L//Je £~
STRUCTURES SECTION
HYDRA ULICS BRANCH

Srq //OZ.+SCJ - /0 '73 -fOD
PA VEMENT DRAINAGE WORK~HEET

LOCATION DA TA ~ DESIGN DATA
/ CJLoop Frequency years

I , ~
Highway {)(/ c r:

c.3S- in. P l = in.
•

P6= Z ·O in . P Z4=
Location

1'7" .0/6::>7241'1 (pt!J<;? -0 -30.,s-
Tall = n=

Project No.

4'-.f

<10~

~

C ompute·a by: Y I lope z...
4.- (j I ! U']/k ? ~-:'

t--'/ ! )t,P,:: s: / c:.C I/r-'

Che eked by: -:-- Dat e:



I
I -='C:OJ ECT 703-1

t12 Version: V70112.2 User SIN : 770 10035 Run Date: 08-04-1988

I
============================================================================I I NLET NUMBEF~ 52

TOTAL PEAK DISCHARGE =

LENGTH 29.5

5.30 (cfs)

STATION 1088+50 EB

SE
0 .020

S' W
0.000

0.0200 FT/FT

a
0.0

Eo
0 .00

SW/ SX
1.0

PAVEMENT CROSS SLOPE =

SW
0 .0200

WIT
0.00

W
0 .0

I GUTTER SLOPE = 0.0172 FT/FT

SPREAD

)I 1 '/ ? ":'_ _ _ ..J

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX

II REQUI F.~ED LENGTH= 44 . 7 EFF I CI ENCY= o. 85
CFS INTERCEPTED= 4 .54 CFS CARRYOVER= 0.75

II .
============================================================================
I NLET NUMBER 58 LENGTH 25.8 STATION 1085+00 EB

f I TOTAL PEAK DISCHARGE = 3.20 (cfs)

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 41 .4 EFFICIENCY= 0.85
CFS INTERCEPTED= 2.71 CFS CARRYOVER= 0 .49

tl
II

= 0.0270 FT/FT PAVEMENT CROSS SLOPE =

SE
0.020

S'W
0.000

0.0200 FT/FT

a
0.0

Eo
0.00

SW/SX
1.0

SW
0.0200

WIT
0.00

W
0.0

SLOF'EI '.TTEF~

I SPF.:EAD
9. 3 0

I ============================================================================
I NLET NUMBER 59 LENGTH 29.5 STATION 1083+00 EB

fl TOTAL PEAK DI SCHAf'~GE = 2.10 (c f s )

GUTTER SLOPE = 0.0270 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/ FT

II SP F.:EAD W WIT SW SW/SX E':J a S'W SE
7. '34 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 34.7 EFFICIENCY= 0.97
CFS INTERCEPTED= 2 .03 CFS CARRYOVER= 0 .07

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



--- --- -- -- - - - - - - - .....-. ---.. ---- '- '. - -ARIZONA HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

/'10/Tl !//) C

S j-o 1210 "00

DESIGN DATA
F r eque nc y _--<./...<-.OG.-. ye a r a
P6= ;:.0 in. P Z4= 2. 3~ in.

Tall = /y n= . O / tP

Curb Height = C:J '

Loop•

LOCATION DATA
H ighwa y --:::O:::...;:;.{/..:..~=c,-,-C_---.:::::;....:::;.,r- _

Location
Pro j e c t N o • --,-12~;e",-,-I'1"",,---x~>o<:.-...::::--==:..::;..;:....

RUNOFF CALCULATIONS
From To L W D.A. C T c I 0 OC °T So Sx z/n .D T
Station Station ft . ft. a c r . min. in/hr cis cia cis !t/H it/ft H. ft.

/ 2 10-ltJO 12 0 &,-IS o 3 5 0
' f-
7 1 ~. S 7 · 95 /0 '1-'1 2 . LI - Z, '-j .OOCco .oe / ~//

,
~7 / . 9 5

1/ 2 n /.., J- r;'/ ) --- I Z O r(Ju JO .;( 7/ . '
· 95 'I. t/ , a 0/ -/.' 7.S-;;' £0 /,tJ , 0 1 ( 0 . 30

IZOOrL'JO // 9&100 "To o it 7/ .;-
, tP~ · 95 2 7 . / 2·8 . 02/ . 0 if , 24- =tI-

,,0-0

//0'/ -1- /)0 J//J 9 f on :;'0 0 :;"7/ ~~ 8~ · 95 .s . £1 - ::;;. 'I . • (J/ LI . L) Z- . '2. 2 I j /• c_

I O C)tp +2 '1 / 101' ·l- O O 3 7 (/ I-It 7 1 * • (p 2 . -95 2 .5 - 2 ,S'- ·0084 .o« .2-& 0 .S-
/ IOt? HJ O l / oLI f D O '10 0 1~71 .J<, 6 5' .95 "- .I 2.. 7 - :-:::" .7 .cJ zzB .oe: ·/6 9

c,
~ IN LI:.; T CALCULATIONS

32-

Station Inlet Type D °i Oc= Q T - 0i
ft. ds

120(";- -f";;'O ''P pe ':;/~v e. . 2 .,/

/2tX7 t OO C /5. ::.0 ro : :~ (p '1 3 .J
1/ '10 -I-t?O r:1_.-;'"· -:t! Sf) ~ 3 £P 2 .8 -
//0 7 fOO ,r /5,3 ~ L O' !.jA 3 . '-/ -
/100 f O C) 'A pe- s/~~ VIC

';/ tJL/ .,/)0 /1pc- S /r-et/~

Date:C h eck e d b y: _C/ICom pute d by: ---L_'---'=-::'=-f=~--""C=-----

1.
·1 'I

U/1, >'VI lA ;~c

/0/jJC s: Ic c c/c:

~ ' .

.'



-

SE
0.020

S'W
0.000

S'W SE
0. 000 0.040

S'W SE
0.000 0.040

XXXXXXXXXX

0.0200 FT/FT

a
0.0

a
0.0

STATION

STATION 11 96+00 EB

STATION 1200+00 EB

Eo
0.00

Eo a
0.000.0

SW/SX
1.0

SW/SX
1.0

PAVEMENT

PAVEMENT CROSS SLOPE = 0. 0400 FT/FT

PAVEMENT CROSS SLOPE = 0.0400 FT/FT

INLET ON A CON US
EFFI CIENI~

CFS CAF~RYOVER=

LENGTH 48.0

LENGTH 24.0

LENGTH 24.0

SW
0.0400

SW
0.0400

= 3.00 (': f s )

33.1
3.00

WIT
0.00

WIt
0.00

WIT
0.00

W
0 . 0

W
0.0

W
0.0

XX XXXXXXXX
REQU I RED 8TH=
~~ ERCEPTED=

TOTAL PEAK DISCHARGE = 2.80 ( c f s )

TOTAL PEAK DISCHARGE = 4.40 <cfs)

-F~EAD

6.01

XX XXXXX XXX SLOTTED DF.:AIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQU IRED LENGTH= 23.9 EFFI CIENCY= 1.00
CFS INTERCEPTED= 2 .80 CFS CARRYOVER= 0.00

XXX XXXXXXX SLOTTED D~:A IN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 26.7 EFFICIENCY= 0.98
CFS INTERCEPTED= 4.33 CFS CARRYOVER= 0.07

========== ======== ====================== ====================================

INLET NUMBER 36
=============== ============== =============================== ================

I NLET NUMBER 38
= ===========================================================================

GUTTER SLOPE =

GUTTER SLOPE = 0.0210 FT/FT

SPF~EAD

10 . 2 7

GUTTER SLOPE = 0 .0160 FT/FT

SPREAD
7.4'3

'I
I

t .">:
. ' .":'

I
I

--

(I
II
II
fl
II
II
II
II
II
II
II
II



I
1 \)

I ============================================================================
INLET NUMBER 32 LENGTH 48.0 STATION 1109+00 EB

II TOTAL PEAK DISCHARGE = 3.40 (cfs)

GUTTER SLOPE = 0.0140 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/FT

============================================================================

== ==========================================================================

SPREAD W WIT SW SW/SX Eo a S'W SE
10 .76 0.0 0.00 0.0200 1.0 0.00 0.0 0.000 0.020

XX XX XXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 34.8 EFFICIENCY= 1. 00
CFS INTERCEPTED= 3.40 CFS CAF~RYOVER= 0.00

XXX XXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 16.4 EFFICIENCY= 1.00
CFS INTERCEPTED= 2.20 CFS CARRYOVER= 0.00

S'W SE
0.000 0.020

S'W SE
0.000 0.040

a
0.0

a
0.0

STATION 1104+00 EB

STATION 1100+00 EB

Eo
0.00

Eo:::>

0.00

SW/SX
1..0

SW/SX
1.0

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0400 FT/FT

LENGTH 60.0

LENI3TH 24. 0

SW
0.0200

SW
0.0400 .

WIT
0.00

WIT
0.00

W
0.0

W
0.0

XXX XXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 36.6 EFFICIENCY= 1.00
CFS INTERCEPTED= 2.70 CFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE = 2.20 ( c f s)

TOTAL PEAK DISCHARGE = 2.70 (cfs)

fEAD
6 c::-....

• ..J"::"

I NLET NUMBER PS

I NLET NUMBER PS

GUTTER SLOPE = 0.0228 FT/FT

GUTTER SLOPE = 0.0084 FT/FT

SPREAD
9 .01

II
II
II
II
II
II
II
fl
II
II
II
II
II

0 " · •

, -,
--'

II
II



===========================================================================.

============================================================================

XXXX~XXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 30.6 EFFICIENCY~ 0.98
CFS INTERCEPTED= 1.37 eFS CARRYOVER= 0.03

SE
0.0'38

SE
0.017

SE
0.040

S'W
0.126

S'W
0.000

S'W
0.000

0.0200 FT/FT

0.0170 FT/FT

0.0400 FT/FT

110'3+00 EB

1102+50

a
3.0

a
0.0

a
0.0

STATION

STATION

Eo
0.62

Eo
0.00

Eo
0.00

10.4

30.0

SW/SX
4.2

SW/SX
1.0

SW/SX
1.0

PAVEMENT CROSS SLOPE =

PAVEMENT CROSS SLOPE =

PAVEMENT CROSS SLOPE =

(c fs)

LENGTH

LENGTH

3.00

1. 70 (c f s )

SW
0.0833

SW
0.0170

SW
0.0400

0.22
WIT

WIT
0.00

WIT
0.00

= 0.0140 FT/FT

= 0.0228 FT/FT

W
2.0

w
0.0

W
0.0

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 12.7 EFFICIENCY= 0.95
eFS INTERCEPTED= 2.86 CFS CARRYOVER= 0.14

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 19.9 EFFICIENCY= 1.00
eFS INTERCEPTED= 1.70 eFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE =

TOTAL PEAK DISCHARGE =

INLET NUMBER

GUTTER SLOPE

SPF.:EAD
9.07

GUTTER SLOPE = 0.0228 FT/FT

INLET NUMBER

GUTTEF.: SLOPE

SPREAD
4.91

. .. SPF.:EAD
7.80

I

1<)
I
II
1.1
1.1
1.1
II
1.1

II
II
II
II
II
II
II
11-

.-II .:.

II



-- -- -- -- - -- -- -'- -- - -- - -- - - -'- - - -- --
ARIZO NA HIGHWA Y DEPARTMEN T
STRUCTURES SECTION
HYDRA ULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET 2/0& -1-00 --r /080 -,LOO

Loop,
LOCATION DATA

H ighw a Y -'O=-::;.(./..:..!;..=e:-;,.z.c_-<-:.::::..=...;- _
Location

Pro j e c t No. --L.12~e...../J<--L_-=-:~--='--='-">G.

RUNOFF CALCULATIONS
From T o L W D.A. C T e I o °e °T So Sx z/n .D T
Station Station ft. ft. aero min. in/h r efe de ds ft/ft it/ ft It. it.

!lOO -ltJO 2 10;:' +00 · lj; L1CJ. -1'77- ;' 0 .95 /0 '7-"1 Jj,Z 7: 2 . 0zzE . 0 2 . z / 1/
?1(}~ tOO 2/r:J9 iOO 7t!J0 -}--72 ,- .95 2' , / , 9 e. r ,CJli/ ,02- .2-0 ltV' ..:.:>

10<7,/,7 i ;; 'I /0 7.tJ ll(}O (p Z LI /71 / 0 · 95 Lj. , . " ~Z , /JI '/ . 0 "2 ·2-3 II, :;·2

/070-1Do /o8c:> +0 0 Ljco I7/ .65 .95 2,7 · 3 3 , (;) . /JZ 2 7 , t? 7.- , )8 9
. 95

1/?,03'" ,~ /OM-tt:JO .?5"O -r7 1 -'/.·Y,9 1 · 95 . ?.!3 t ·'I .5". 2- .?)/ /J · OZ ,2 z, //
2~

.
C:f l/ _~ 0 -1-0 0 5 &/5 . 3 · 95 /. '1 /

~ INLET CALCULATIONS
Statio n l nle t Type D °i 0c= 0T - 0i

ft . de

2/ot:.YOQ C /5'.3 o L~ .'10 3 , S ·8
Z/~9 ""CJO G;S3 cJ 1--; '18 Z.9' -
/t?'1tJ-fOD .lI e -07 L= 3& 7 7 ,3-> •

I tJ)J/P i OIJ Uc-07 L~ 'fD ~? ,O -
/ 0 8 0-1 00 uC -C) ) lJ!.7p'.5D .5 .2..- -

Da te :C he c k e d by: _//1Com put e d by: ---L----''--=-><7='>OOC'''''>OO::'-- _

-*' U11/ f'YJO -Ie- s ..j-o
-f.:t:- ,J:/lc-/ udC!-5 ,K, SI-,/-) CJ-I-{)O- obI-LIS-

:.,. :-:-;<

C
~ ' .



- - - - - -- -- - -- -- -- -- -- -- - -- - r--- - -ARIZONA HIGHWA Y DEPARTMENT
STR UCT URES SEC TIO N
HYDRA ULICS BRA NCH

PA VEMENT DRAINAGE WORKSHEET

_'!'1a //) !./n e _...J( /(c...s I .&C//Ld
.5 T O / Z / CJ-t-OO -

~67 years
in. PZ4= c·~ in. PI =_...-;.. in.

n = , O / C/

DESIGN DATA
Frequency
P6= ;:::.0

Tall = /7'
Curb He ight =

Loop,
LOCA TION DA TA

Highway --=O~(/...:..~..:::C.;...[.C_"",,",,=~ _
Loca t ion
Pro j e c t No. --<.,&..>o.=S<:-.:-I'1-,--",::...:;...",---=----=:::=-.;:><:.,

RUNOFF CALCULATIONS
From T o L W D.A. C T c I a Oe QT So Sx z/n D T
Station Sta tion ft. ft . aero rn i n , in/hr cIa cia dB It/ !t !t/ft H. ft.

.95 /0 0/' '/
.- ", I ZCJ 8 r3 8 S'S-o 1 7 / -I ,S7 · 95 Z . LI -- ZJI . 000 . O2 ( . Z~/ / 0

V?O;;;} <o / z.o ,3+0 C ?S O ' f : 7 7 .1 , $("-( · 95 2/.5 2 .S. . otJ9A . 0 2 Z. . Z z, /0..' --
1203-1 0 0 / /78 .1'(70 r o o -it7/ ·8 2- . 9 5 3 , ,-/ - 3 . '-/ ~ o / 'J.3 . 0 '1 ·2.B 7
// '18i~O / / '73 100 StJO -'/<- 7 / . ~ z, .95 .s. if • "Z.. ..s .(p , 02/ 2- , Oz... ,2-0 /0 . z,

/1..'.71 -(./J 0 //~6tO {) 300 -/{7 / .8 2 .95 :7 LI -- 3 .7' .ot?r,.g . 0 2- .2-1- / Z-<:»»

/090 -;-? lf c./I OtJ-IOO 37// / 2- .62 · 95
,. 2- & - 2 ,6 , 0 0 8 3 .07' . 2- L 7 ". .

~

J-..INLI~ T CALCULATIONS

3 0

tOO

Station Inlet Type D °i Qc = QT - Q i
ft. cIa

/ 2,08.,..38 c/s . /0 L-::- /oR 2 . 7' -
/ P CJ7" 'f o r:- !Jc.. -0'1 u-I/I/ O ·.5.0 ~. S- -_ -.:,..J . ' . "

1// 10 70 0 ()c. - o "7 w/..3ttJ SD 3 .2- , Z-

}/ 93 f /JC) tJc.-o 7 w~o:So 3 .C? -

1/ {/~ t t:'O I/ C.- O / LJI~'/ '.;;D 3. L/ -
/ /0 0 -10 0 c /. r,.3 cJ 2{9 1>.D 2 -&

/

Date:Che cke d by: _Lo..oc k,Com p u te d by: ---"---'---=-=-f'=--C->O-=----

~ ' .



'I =========================================~=================================

I NLET NUMBEF~ : '-/& LENI3TH 18.0 STATION 1208+38 WB

II
TOTAL PEAK DISCHAF:I3E .= 2.40

GUTTER SLOPE = 0.0060 FTIFT

(c fs)

PAVEMENT CROSS SLOPE = . 0.0200 FTIFT

f
(

r

W
2.0

WI T
0 . 20

SW
0 . 0 8 33

SW/SX'
4.2

Eel
0.57

a
1.5

S'W SE
0.063 0.056

II
tl
II
II
11 ·_·

II
tl
II
II
II
II
II ...

'-C-.-;"

II j

II -

XXXX XXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
F:EQUI RED LENI3TH= 12. 5 EFFICI ENCY= 1. 00
CFS INTERCEPTED= 2.40 CFS CARRYOVER= 0.00

--

.I

I

.!



r:

I

r
J

!

· r
=====================================~===================== ================= r

,.
I

!
l

r
;

I

S'W SE
0.127 0.128

S'W SE
0.047 0. 045

S'W SE
0 .000 0.020

a
1.4

a
0.0

STATION 11 4 5+00 WB

STATION 1193+00

STATION 1100+00 WB

Eo a
0.703.0

Eo
0.55

Eel
0.00

CROSS SLOPE = 0.0400 FT/FT

7 ?.-

SW/SX

SW/SX
1.0

CONTINUOUS GRADE XXXXXXXXXX
EFFICIENCY= 0.95

CFS CARRYOVER= 0.11

PAVEMENT CROSS SLOPE = 0 .02 00 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

LENI3TH

LENGTH 50.0

. LENI3TH 24 . 0

2.50 (cfs)

SW
0.0557

SW
0 .0200

WIT
0.31

WI T
0.21

WIT
0 .00

30

W

W
2.0

W
0 . 0

XXXXXXXXXX CURB
F~EQU I F.:ED LENI3TH=
CFS INTERCEPTED~

TOTAL PEAK

TOTAL PEAK DISCHARGE = 3.40 Ccfs)

TOTAL PEAK DISCHARGE = 3.50 (cfs)

XXXXXXXXXX SLOTTED DRAI N INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIF:ED LENGTH= 15 .4 EFFICIENCY= 1.00
CFS INTERCEPTED= 3. 40 CFS CARRYOVER= 0 .00

XX XXXXXXXX SLOTTED DRAI N I NLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 40.4 EFFICIENCY= 1.00
CFS INTERCEPTED= 3.50 CFS CARRYOVER= 0.00

==== === = = = = = = = = = = = == = = = = = == = = = = == = = == == = ======= = ==== == = = = = = = == = = = = = = == == = = = =

GUTTER SLOPE = 0.0083

I NLET NUMBEF.:

SPF~EAD

6 . 40

SF'F:EAD
12. 10

I NLET Nur1BEF:

GUTTER SLOPE = 0. 0 048 FT/FT

= ===== = = = = ==== = = = = = = = = = = = = = = = === = = = = == == ======== == = == = = = = = = = == = = = = = = == = = == = =

SPREAD
10. 17

GUTTER SLOPE = 0.0212 FT/FT

I NLET NUMBER

I
I.

r r :

II
fl
I
I
I
II
II
II
II
II
'I
II
I
II
II ,

. ( -.-

I·--
11-



II

============================================================================

•

====== = = == === === == ===== = == = ==== = = = ================= == == ==== ==== ========== == =

S'W SE
0.000 0.040

S'W SE
0.000 0.022

S'W SE
0.125 0. 0 '30

N 1206+50 WB

a
0.0

a
3. 0

SLOPE = 0.0210 FT/FT

STATION 1198+00 WB

STAT ION 12 03+00 WB

Eo ' a
0.00 · 0 . 0

Eo
0.55

SW/SX
1.0

SW/SX
1.0

PAVEMENT CROSS SLOPE = 0.0400 FT/FT ~

PAVEMENT CROSS SLOPE = 0.0220 FT/FT

A CONTINUOUS GRADE XXXX XXXXXX
EFFICIENCY= 1. 00

eFS CARRYOVER= 0.00

LEN(3TH 20. 0

LEN(3TH 40. 0

LEN(3TH 13. 0

SW
0.0400

SW
0.0220

WIT
0.00

WIT
0.00

WIT
0.21

W

W
0.0

W
0.0

2. 0

xXXXXXXXXX CU F.:B
REbuIRED LENGT H=
eFS I NTEF.:CEF'T

TOT AL PEAK DIS CHARGE = 2.50 (cfs )

.TOTAL PEAK ~ISCHARGE = 3.40 (cfs)

I NLET NUMBEF~

SPREAD
6. 5 6

= == == == = == == = = = ====== == = = = ==== == = = = ================ == = = === ======= ====== =====

XXXXXXX XXX SLOTTED DRAIN INLET ON A CONTINUOUS GRA DE XXXXXXXX XX
REQUI RED LENGTH= 26.0 EFFICIENCY= 1.00
CFS I NTERCEPTED= 2.50 eFS CARRYOVER= 0 .00

-
XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRA DE XXXXXXXXXX

REQUIRED LENGTH= 25.3 EFFICIENCY= 0.94
CFS INTERCEPTED= 3. 20 CFS CARRYOVER= 0.20

GUTTER SLOPE = 0. 0 193 FT/FT

GUTTER SLOPE = 0.0098 FT/FT

INLET NUMB EF.:

SF'F.:EAD
9. 66

TOTAL PEAK DISCHARGE = 2.40 (cfs)

I NLET NUt1BE F.:

SPF.EAD
9 .67

GUTTER SLOPE - 0.0060

1:-:':'"
. • •• 0;,
,:.'.

I
II
!I
II
fl
II
I
II
II
II
fl
II
II
II
II ...<.

co . ; ~;

. : ::.:

,I
I



================================== =~====================== ============== ====

============= = === = = = === = = = = = = === = = ==== = ==== === === = = == = = === = == == == == == == = = = = =

XXX XX XX XXX SLOTTED DRAIN I NLET ON A CONT INUOUS GRADE XXX XX XX XXX
REQUIRED LENGTH= 32.7 ' EFFI CIENCY= 1.00
e FS INTERCEPTED= 2.90 eFS CARRYOVER= 0 . 00

XXXXXXX XXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXX X
REQUIRED LENGTH= 44.5 EFFICIENCY= 0.81
CFS I NTERCEPTED= 3.48 CFS CARRYOVER= 0.82

0.020

0. 020

0E.-21-1 ':;j8B

S'W
0.000

S' W .
0.000

0.0200 FT/FT

F.:un Date:

a
0.0

a
0.0

STATION 21 09+00 WB

STATION 210E,+00 LT

Eo
0.44

SW/SX
1.0

SW/S X
1.0

PAVEMENT CROSS SLOPE =

PAVEMENT CROSS SLOPE = 0 . 0200 FT/FT

S/ ~J: 77 010035

LEN(3TH 32. 0

LEN (3 TH 2E,. 8

SW
0.0200

Sl.J
0. 0200

WIT
0.20

WIT
O. !-'3

V70112. 2 User

BEEN I.TURNED OFF

W

W
2. 0

2 . 0

TOTAL PEAK DISCHARGE = 2.90 (cfs)

TOTAL PEAK DISCHARGE = 4.30 (cfs )

I NLET NU t'1BEF: 34

SPF.:EAD
10. 12

I ~JLET NUMBEF.: 35

GUTTER SLOPE = 0 .0228 FT/FT

SPF.:EAD
10. 72

. GUTT ER SLOPE = 0 . 0 14 1 FT/FT

r."7:.. PF.:OJECT 7 03-1
..: .~: HE -'1-' V . - •.•..: :. .. 1_. L e r 5 i on .

PF.:I NTEF.: OFF
** PRI NTEF.: HAS

I
:;
..' .

I
,,

I
r

I
1,1

I

II
II
II
II

I'
I
II
II
ll '
II
'I ~~.,. '(0

i ~

i ~



============================================================================

============================================================================

f

r
lce-...." ...

0.02'3

f
06-30-1 '38 8 [

r

S'W -SE
0.020 0.029

S'W SE
0. 020 0. 031

S'W
0.020

0.0200 FT/FT

F.:un Date: .

a
0.5

a
0.5

a
0.5

STATION 1090+00 WB

STATION 1085+0 0 WB

STATION

Eo
0.44

Eel
0.54

Eo
0.44

! ,'"

20.0

SW/SX
2.0

SW/SX
2.0

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

LENI3TH 24.0

LENI3TH 25. 8

LENI3TH

User SIN: 77010035

SW
0.04 0 0

SW
0.0400

WIT
().22

WIT
0.18

1,,170112.2

W

W

w

2.0

2 . o

2.0

TOTAL PEAK DISCHARGE = ~.20 Ccfs)

TOTAL PEAK DISCHARGE = 3. 0 0 (cfs )

XX XX XXXX XV ~LOTTED DRAIN INLET ON A CONTINUOUS GRADE XXX XXXXXXX
R n ~~~~D LENGTH= 3 0.5 EFFI CIENCY= 0.85

I NTERCEPTED= 3.58 CFS CARRYOVER= 0.62

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOU~ GRADE XXXXXXXXXX
REQU IRED LENGTH= 2'3.5 EFFICIENCY= 0.99
CFS I NTERCEPTED= 2.96 CFS CARRYOVER= 0.04

XXXXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 30~5 EFFICIENCY~ 0.94
CFS I NTEF.:CEPTED= 3.93 CFS CARRYOVER= O. 27

GUTTER SLOPE = 0.0141 FT/FT

I NLET NUMBEF~ 64

I NLET NUM BEF.: 7 0

SPF.:EAD
11.29

GUTTER SLOPE = 0 .0227 FT/FT

SF'F.:EAD
8.98

TOTAL PEAK DISCHARGE = 4.20 (cfs)

INLET NUMBEF.: 54

GUTT ER SLOPE = 0.0141 FT/FT

============================================================================

SPREAD
1 1. 2'3

PROJECT 703-1
HEC12 Version:

II
l l ~:: .i

I
II
I
II
II
II
II
II
11
II
II
II
II
II
li e:
;1
I
-- _ ... - - ...._.- -. - -- -.-- -- -_.. ----- -" -'.'- --_._- -- .- . -_."- -- -_._- .- ---- -" - ~ - - .



' J

= = = = = ========== ========= = = = ==================================== = ============

= = ====== = = ========== ====== ========== == == = = = === = = == = = = = = = === ==== = === = = = = = == = =

~ .

STATI ON 11 ~)O+OO WE

STATI ON 10 80+00

F'AVE MENT CROSS SLOPE = O.02()O FT /FT

LENGTH 26. 0

LENGTH 30. 0

XX XX XXXXXX SLOTTED DRAI N I NLET ON A CCN7 I NUOUS GRAD E XXXXXX/XXX
REQUIRED LENGT H= 17 .6 EFF i CI ENCY= 1. 00
CFS I NTERCEPTED= 2 .S0 C~S CA RR YOVER= 0 . 00

xj xxx xxxx x SLOTTED DRAIN I NL ET ON A CC NT INUOUS GRADE XXX XX XX XX X
REQUI RED LENGTH= 16.8 ~~~ICIENCY= 1 .00
CFS I NTERCEPTED= 3 .80 CFS CARRYOVER= 0 .00

TOTAL PEAK DI SCHARGE = 3 .S0 ( ci s )

SPREAD W Wi j SW c ' , I e v Eo a c , W cc
~~ I ~ A ~ ~~

0 0 2 '3 () 0 400 1 (i 0 60 0 0 (-) 000 0 040
c 95 2 . . - .
w . . ~ . . -

TOTAL PEA K DISCHARGE - 2.60 ( c f s )

GUTTER SL OF"E = 0 .008 3 F-~ ! FT

I NLET NUMBER 6 0

SPREA D " WIT S W SW/ SX Eo a c , W c~

~
~ ~C

9 40 2 5 O. ~.~ O. ()67 () 3 4 () . r ~ ~ 8 (-) 094 (. ) {)83. . L ' . b f L . . .

GUTTER SLOPE = 0 .0 120 FT/FT

I NLET NUMBER 73

,I

I
I
I
I

II
I
II
II
II
II
I
II
II
II
II
I
II
II



- - - -
A R IZONA HIGHWAY D E PARTMEN T
S TRUCTURES SECTION
HYDRA ULICS BRANCH

PAVEMENT DRAINAGE WORKSHEET

.i - .J-'/ /' ~
', ) ' J 1 " ", ' / ' _ _. , " ,
----"--::;-~_.. --~-=----- ... . }, .-:--, ~~ ,:. ,', "' .'

j!J years
J ~ in.in . P Z4= (:._~- r: in. PI= I •

n l:I . C?/ ?

DESIGN DATA
Frequency
P6= 7 . (7

Tall .. ~

C b H . ht

LooP•

LOCA TION DA TA J.

Highway ~O:::::...!:U~/C~C_~.=::...:;~ _
Location

Pro j e c t No. --l./2~e"-LC1-L.-~~~"""'::;;'_=--___

ur elg = !RUNOFF CALCULATIONS

QT So Sx z/n .D TL W D .A. C T e I Q Q e
ft/ It ft. ft.

From To
min. in/hr efs cIs eh It/ ftIt. ft. aeroSta t io n Station

.z» I Z.95 10 If ' I Z.. {.. . ..
.r'/? 1/ 7 . o ?10 7C' -! 71, /CJ 7t.,1.J. f., ' -I 38,0 7 / ' (0 3

.95

.Z1-- Ie.: ,r , () /7 y -" , 0 2 ./r- : -. J "1 .: AA 7/ . { p!.- . 9 5 1° / ; . '//O I'.7 P ·... r.....!" • C /

.95

. 95

.95

.95"......
.. ,

INLET CALCU LATIONS
Q e = Q T Q 1D Q i -Stat ion Ln l e t Type

ft. da

/0 7D '~ ;qs C IS·.~./J /s ~ 3 2.- Z .("

2. /',;, -/ () /,, '-3 -;- ,;: ~ r .;~-",~~ ~I I~ :': 3 2:.

W8

Dale:Che ckad by: _LoDe. 2..-
1

Com p ute d by: _L.:.....L.-k.~~-..:=.-'-'=-- _

)



User SIN: 77010035 Run Date: 07-27-1988

================= =============================================== ============

======= =====================================================================

XXX XXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 22.4 EFFICIENCY= 1.00
CFS INTERCEPTED= 2.CO CFS CARRYOVER= 0.00

S'W SE
0.000 0.020

S'W SE
0.000 0.020

a
0.0

a
0.0

STATION 1070+78.5 LT

STATION 10c8+28 RT

Eo
0.39

SW/SX
1.0

SW/SX
1.0

PAVEMENT CROSS SLOPE = 0. 0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

LENGTH 32.0

LENGTH 32.0

SW
0.0200

WIT
0 . 17

WIT SW
0.17 ' 0 . 0 20 0

W
2.0

W
2.0

XX XXXXXXXX SLOTTED DRAIN INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI F.:ED LENGTH= 22. 4 EFF I CI ENCY= 1. 00
CFS INTERCEPTED= 2.CO CFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE = 2.CO (cfs)

TOTAL PEAK DISCHARGE = 2.CO (cfs)

INLET NUMB ER 8 1

INLET NUMBER 80

GUTTER SLOPE = 0.0047 FT/FT

SPF.:EAD
11 . 9 4

SP READ
11 . 9 4

. . 'TTER SLOPE = 0.0047 FT1FT

I
1'1
II
II
I
II
II
II
II
I
II
II
II
II'
II
'I
I



- - - - - - - - - - -.. - .... - '. - .. - .... - - _._._.. .. -
ARI ZO N A H IGHWA Y DEPAR TMEN T
STRUCTURES SECTION
HYDRA ULICS BRANCH

PA VEMENT DRAINAGE WORKSHEET

• (J/frn=

. ht

DESIGN DATA
Frequency years

-_-:.....:.:.--_--, ~ ,-- ' .
P ? 0 c- ~ ... :--" __.J In.6= <.:... . _

Tall =

Loop•

LOCATrON DA TA ..J.

H ighwa y ~O~(/~/~(e-:::::..LC_-'-'~;L- _

Location ,

Pro j e e t No. -,-12~S>LL/J--,-_~~---=o.--=-~

Curb I- e i g =RUNOFF CALCULATIONS

°T So Sx z/n .D TC T c I Q Q c
ft,

To L W D .A.
dB itlft !tIft It.

From
min. in/lu dB dBStation it. ft. a c r ,S tation

.95 /1.'I / rr
..

Lj /0 ./ . I ........l? ICl,."... ) -;-/·7 IOfJ<:~ -r/p5 2 .51 7/ .
I)..; n • C ,?- . /& R,2'1 .95 i / v . I 2 . 7 •// z..7 '1 7.::'· ';/ 1 7 r ' '1,~o 25

,0/3 II
.... ' ~ ~ -

I / . () , . / '17 · () //u . () c'/ Z J. 'l? '-;1 / .r:- :.- r . {~ /./ . 9 5

, "{~ R
'71'7S ( ..../

1.7 , ,'- 0 9 (.- , 0 '::"

_ I / l

/ .7 -.2~(;- . If • 95.:--/ '-j t: 1/ -f fc, !3 I; ? -..;
. 95

. /1.3 '/'L/ "7 7· z.. · /)O~.3 - c1 c:..II-·Y,/. D .95 . (3 12·0 / 1
r.95 II

INLI:.:T C./\ LCULATrONS
Q i Q c =Q T - Q iStation Inlet Type D

it. ds

.3 l ' 7 (/ uc.-o/ "l? I ~IJ ...;: ~ 0.....1') - ~

w/ / 6 ''$/J / . 0 -/ 2-1/0 Ij C- - O / ,

//i r. / ,.!S :Jr.. - .":' / . ~.///.A<v' I. 7

9 ,t 7/ () /~ r ).C?Ps C orh,

~l-'....~S/

®

3 ..s - P,

S /-8J
(,

S / - ft

Da te :C he eke d by: ---:---:/..o..oc. z...
I

/VIC ompute d by: ~L:..-L~~~~__=-- _

:...,:; . ·1,..I , 0 ,1) " ~).:.. . • . /

~ ' ,

,.'

,
)



=== = = = = = = = == = = = == = = == = = = = = = = === = == === == = = = = == = = = == = = = = ==== = = = = == = = = = = = = == = = =

===== = = = = = == = = = = = = = = = = = = = = = = == = == = === = == == = == = = = == = = = = = = = = = == == = = = = = = = = = = = = =

= = = == = = = = = = == = = = = = = = = = = = = = = = == = = = = = == == == = = == = = = = = = = = = = = == = = = = = = = = = == = = = = = = =

S'W SE
0.047 0.057

S'W SE
0.047 0.055

S'W SE
0.047 0.055

a
1. 4

a
1.4

a
1.4

STATION R 51 -A 7+48

STATION R 51-B 12+¢O

STATION R 51-8 3+80

Eo
0.95

Eo
0.74

CO NTINUOUS GRADE XXXXXXXXXX
EFFI CIENCY= 1.00

CARRYOVER= 0 . 00

SW/SX
3.4

SW/SX
3.4

3.4
SW/SX

PA VEMENT CROSS SLOPE = 0 . 0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

LENI3TH 14. 0

LENGTH 15.0

LENGTH 30.0

SW
0. 0570

SW
0.0570

= 0.50 ( ': fs)

WIT
1. 13

WI T
0 . 5 7

WIT
0.31

72.

&3

W

W

.-. t:"
":: • ..J

W

XXXXXXXXXX SLOTTED DRAIN
REQUI RED LENGTH= 8.9
CFS I NTERCEPTED= 0.50

2 . 2 1

TOTAL PEAK DISCHARGE = 3.00 (cfs)

TOTAL PEAK DI SCHARGE = 1. 00 Ccfs )

TOTAL PEAf;~

XXXXXXX XXX SLOTTED DRAIN I NLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 20.1 EFFICIENCY= 1.00
CFS INTERCEPTED= 3.00 ·CFS CARRYOVER= 0.00

XXXXXXXXXX SLOTTED oDRAI N I NLET ON A CONT I NUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 10.7 EFFICIENCY= 1.00
CFS I NTERCEPTED= 1.00 CFS CA RRYOVER= 0.00

I NLET NUMBEF~

I NLET NUMBER

I NLET NUMBER

GUTTER SLOPE = 0.0200 FT/FT

GUTTER SLOPE = 0 . 0 15 0 FT/FT

GUTTEF~ SLOPE =

SPF~EAD

8.14

SF'F.:EAD
4. 4 1

SPF.:EAD

I

~ (~
I
I
I
I
If
Ii
II
II
II
II
II
I
'I
II
'I
:I :00:0)



.=:<.

1 ,. .::~'--' . / /

!=' t~ ~./E ;-'1E ~·.11i="""- " ~ T
, 1 / I" I:3UJF'E .- O . 00 '35

xxxxxxx xxx SLOTTED DR AIN INLE f ON A CONTI NUOUS GRADE XXXX /XXXXX
REQ UIRED LENGTH= 12.8 EF~ ! C I ENCY= 1. 0 0
CFS I NTERCEF'TED= 1 ~80 CFS I~~~~RYOVER= o .(:)()

rr ~r

/ • ,-10

SF'F:E AD

!3UTTEF:

I
I
I,
i,
fl
II
I
Ii
II
II
II
"II
1,1

II
Ii
II
II,
II
rl



-- /.. - - - --" - .. _.- .. -
/ / ....

/ • c. "

n-

jI/012- T il I::/?~)/'/ 7 /"- 6 £ /'f?C:;,AP

S -rQ I /C4-1-00 .f~;J S f-c /Z-c?-4-r o £3

DESIGN DATA
Fre«luency __~~ ...year.
P 6• ;::-~ . /) e. -:: :.5'

T 11 - / : )a / ,

Curb H.'lht •

LOCATION DATA ,
Hiahway C):/71:?r LCJ~P,
Loc.lioD
Project No. ;::..'(/ -/ ({" ~I~ l , , . ·) _, . , , <: , .

Ak.&l.ONA HIGH WA Y DEPARTMENT
STRUC T URES SECTION
HYDRAUWC S BRANC H

PA VEMENT DRAINAGE WbRKSHEET

RUNOFF CALCULAT10NS
TL W D.A. C T c I 0 Cc °T So Sx ./0 DFrom To

Statton It. Ct. min. in/hr efa d. cc. !tIft «r« ft. It.StatM»a aero

I-i;/ /v /) .95 / /7 '7- '-/ Z '{/ ,-; ,.=?, / -~ • ,. J r "..-,.)I.r::- . 'i 7 -, O ."l ..C:; # ~-, ,=:-. , .:: .. ...... , t ~./rr» i .J." ), ~J //}~?,;,/ ro

I ,Q 'j ? " "'-} '/~? S ?.. 1t? .95 I ? t::J r/. , c.7 . 0 otIC' .r: ?; .. (~:. i ;J / 0If'') 7.': f ,-' .'J I c : :

JZO l/ -IC ? j ?. r:J I -IO O <1") 7 I'I ! t) • ~5 I I -- ·5 -- • fJ( J " ' / ,/J -c , /)5 i.J. -'
~'jO '?I .--:JO . ft.S .95 I "7 ' 7 -> -, . .: ~ 'a.( ,~ -: , t:J z, , 2- Z. Ii/ / / 0 -/ o f:" 100(',., ' I;" ... , ; I .. I

I I ' :. ~) : ~~ . z-- S I ',/(~< ;.:J ..1- /J r) ,I ,: .,: .'/ / .:->/ 3 ( 'Ie. . r. ': .95 2 .(" ocR ::~ . ? .: ~ !~//V!,D .:»

.95 I

.9S 'V 'Y

C-4.0Z Sinl1.
DJuble

c-~. 01 Sin"te
Dou b le

Inlet Type:
,

- 0 1StaUoa In!et Type D °i Qc· Q T
ft. ch

/ / c...'J -'/t C'/) c: If-' - 0 1--= / 0 ' ;J r; /-=' .~: ..- ..-, .

II? 7 '11.'7 7'1 r: /5'.7-0 /. t: / 0 ?' I -
/ 0 '" "7, of~ (;1 ;-.... 0 /.. ' (, 2. 0 -/' - / J;

.I:=:-.'?;-:00 r:: : _:;, ;;-: 0 ,
""

" J ' ' -, - -:\ ' - /

I ,-;'/') :' .--.I/:>,::,:/""1 r: / .:', : ~ ,r> J

:...' "'2 z, -...- - ..... .) .

-.
'" 1NLI:.:T CALCULATIONS

"-;j)
(!/lJ

'''1 )Computed by: / , /. - ~./;.,.? L.. Checked by: _ Date:



II

Run Dat e : 08-25-1988User S IN: 770 10035
II 'c'F.:O JECT 703-1

~ECI 2 Ver s i on : V70112 . 2

II,
1 1 7~:~~=~~~;~~=;;=============:~~~~~==7;~~==== ====~~=~7~~==77~::~~=~~~========

I
TOTAL PEAK DI SCHAF.:GE = 2 . 7 0

GU TTEF.: SLOPE = 0.0055 FT/FT

(c f s )

PAVEMENT CROSS SLOPE = 0 .0200 FT/FT

II SPF.:E AD
10 .72

W
2 .0

WIT
0 . 1':3

SW
0 .0833

SW/SX
4 .2

Eel
0 . 54

a
.- , t::'
£ • .J

S'W SE
0 .105 0.077

========================================================== ================~=

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXX XX X
REQUIR ED LENGTH= 9 .2 EFF I CIENCY= 1. 0 0
CFS INTERCEPTED= 2 .10 CFS CARRYOV ER= 0 .00

XXXXX XXXXX CURB INLET ON A CONTINUOUS GRADE XXXXX XXXXX
F.:EQUIRED LENGTH= 10 .7 EFF I CI ENCY= 1 . 00
CFS INTER CEPTED= 2 . 7 0 CFS CA F.:R YOVER= 0 .00

TOTAL PEAK DISCHAF.:GE = 2 .10 (c fs)

S ' W SE
0 .105 0.082

a

STATIO N 1099+51 .79 NF

Eo
0.5 ':3

SW/S X
4 .2

PAVEMENT CF.:OSS SLOPE = 0 .0200 FT / FT

LEWH H 13 .0

SW
0 .083 3

WIT
0 .21

W
2 .0'3 . 5 5

3UTTER SLOPE = 0 .0055 FT/ FT

INLET NUMBEF: 53

SF'F:EAD

II
II
II
II
II
II
II
II
II

'I
II
II
II



SE
0.139

07-20-1988

. _ . " - .

S'W
0.126

0.0200 FT/FT

Run Date:

a
3.0

STATION ' 1201+00

Eo
0.94

6.0

SW/SX
4.2

PAVEMENT CROSS SLOPE =

LENGTH

User SIN: 77010035

0.50 (cfs)

SW
0.0833

WIT
0.49

W
2.0

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQU I RED LENGTH= 3.7 EFFICIENCY= 1.00
CFS INTERCEPTED= 0.50 CFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE =

,-'.:. .: . ~".-- '.. .: ~ :.._:.:L·~::.:·" · <- ,~'_'~ .;_ :...: --_.._ _. , .__.' _ '" '._._.'._ : _., ".

I

I\~
. PROJ ECT 703-1II HEC12 Ve r s i on : V70112.2

I,I
'

============================================================================
INLET NUMBER 47

II ·
GUTTER SLOPE = 0.0057 FT/FT

II SPF~EAD
4.06

I
II
II
II
II
II ,
1'II,

II
II
II':
II

:t :,)

.r
I



I

====== ========= ========================================== == =============== ==

XXX XX XXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQU I RED LENGTH= 7.7 EFFI CIENCY= 0.99
CFS I NTERCEPTED= 1.99 CFS CARRYOVER= 0. 01

PAVEMENT CROSS SLOPE =

TOTAL PE AK DISCHARGE =

SE
0.0'31

05-28-1 '388

S'W
0.125

0. 0200 FT/FT

NFR 10'33+00

Pun Date:

a
3.0

STATION

Eo
0.57

7.2

77010035

SW/SX
4 ';,
.~

LENGTH

User SIN:

2.00 ( c f s)

SW
0.0830

WIT
0. 20

V7011 2.2

0.0040 FT/FT

W
2.0

I NLET NUMBEP

SP F-:EAD
10 .05

,.

I .-.., PF-:OJECT 703-1
~ · ' HEC12 Versi on:

I,
II
It . GUTTER SLOPE =

II
II
II
II
iI )
II
I
'I
II
II
II
I
II:
II



I
I :>r' ''JECT 703-1

t~:j1 2 Ve r s i o n : V70112.2
r " -.. ."

User SIN: 77010035 Run Date: 04-08-1988

I
= = === =======================================================================

PAVEMENT CROSS SLOPE =

NFR

3.20 (cfs)DISCHARGE =

0.0200 FT/FT

NFR 1205+03.9STATION7.2LENGTH

0.0032 FT/FT

IINLET NUMBER

TOTAL PEAK

I GUTTER SLOPE =

II
It

o .

II
II
II
II
II
II
II
11
/1
'I

o o .

~ .....

I
\.~.

I

SPREAD AT A SLOPE OF .003 (ft./ft.) IS 11.88 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH = 10.80 H = 0.500
DEPTH OF WATER = 0.25 SPREAD = 12.74
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ARIZONA HIGHWA Y DEPA R T M E N T
STRUC TURES SEC TI O N
HYDRA ULICS BRANCH

FA VEMENT DRAINAGE WORKSHEET

/.(...

n '" , 0 / (..:.

/ 1'..7 y e ar s
in . P Z4= 2 .3'::;- in. Pl=_~~ in.

DESIGN DATA
Frequency

P6= 2 ·0

Tall '" 1 '1

h r:: '

L OCA TION DA TA .J.

Highway ()v/Cc L o o,/?
Locat ion
Froje ct No. Z2i31'1 Czt!Jc2 -0 - 30.:;-

Curb Heig t = .<>RUNOFF CA LC ULA TION S

QT So Sx z/n D TW D.A. C 'Ie I Q Q e
Itlft It. ft.

From To L
in/hr cis cfa cis ft/ftmin.S tatio n Station ft. ft. aero

1+ .: z/ S' " / ~.
, Oo.~'7 . 0 z,?J i 3S ·95 /0 II- ~I . ..:y/ 0 /07 / ':) , I /00 2 '1.5'0 /,"7 :/
~ ..,1 :,~~) '/ . /. ) ~~ , / 7 :::3 .~ :

i '1

I· R v , Z · // /JS-C:f 75 ~, 7.!~-: z..~q -'/.2 ·95
~ .j. 1 2.-

1/ () 6 Z :' .';( :J

" , ' -. " . r.; ?':1 ' ,' (: t - • /) .-? , ', -' - ~ .~/75 . S {.." 95 f. .... . ...... " '_.'J() !" r: .J' :; C h / "J-I' r:;(1 <;
! . ./)./) 1,/ . () 2, / "1 17,..-:

- . . .. ' _ . ' I ....::,I

95 / ' ! .- -' I .

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

I I · I ' I/ rJ7A J ' ,/ 2'_ J.,., >:(;,.. .q~l-; / C7 ,,,:?

..
' ) / . . :2. 2-" .: rr I, , : ./:

., / 1 ,

" 95 - " ,·/t) ~ ~l .J" r:> / /J ~. »f."· J ~. '- ',I.' . J J' . . - 1 · ,':, .."'")

95
95

IN L I:.: T CALCULATIONS

° i Oc= °T - °iSta t ion Inl e t T y p e D
ft . d B

!Ou. r.. ";'''£'0 C, ; :::ZC). s: 3 j. z , 3/-

-:: (", /. q 2I/}!.·,..!., -, .~ ' ,
I-' / - -" . "

- ,
I . , 0 / 2 . t../ I/0 5 0

/ ,r ,~) :-. ' .,- - .,.
. . , -/

/~)/-:: -rp .:.- " ! - (' r> I , /--
- /

0 _ 0 - -/ fJ7/,}"t'J ,~ " . 1 ::: i r") ...:. .

Da te :C he cke d by: _/VICo m put e d by : _L:.:..L-1:~,#~=--"""- _
~

.... .-:-.:

J



- - ~- •
.r-:,- - - .... - .. - -- - - - -ARIZONA HIGHWAY DE PAR TME N T

STRUC ~RES SECTION
HYDRA ULICS BRANC H

FA VEMENT DRAINAGE WORKSHEET

,()IVn =
in.

/0
DESIGN DA TA

F r e q u enc y
P6= 2 ·0

T a ll .. / 1/
r . h

Loop•
LOCATION DATA .1

H ighwa y ~O~{/~/C:::::.LC_-,-=,,:~ _
Location

Pro j e c t N o • -i./2..!....6;e.:l.LI'1-L.~o!:::...!::::..w::...-=::.---'=.;;.--.

Cu rb J- e l g t = ,":;1RUNOFF CALCULA TIONS

aT So Sx z/n D TI a O cL W D .A. C Tc
It/lt it/lt It. ft.

From To
min . ln/hr cIs c ell ctaS tation ft. ft. a c r .

/ I

Station

/0 /~ ('?/. ,q / ·tJ , (~)C('r • !'J ;/.ll . /95 : '-7 ' ~ /., " ,- - ." . :/ ~ .#:)/Z.:'·.'..!~--: ) / / / ::J. -r '}." / ....... .") ~. .) ..

,//3 ...... c.
. '

I
I ;. (.:'\ / ..../ )_ .....: ..:) ' ., ..

' , 9 5 / . ..-.
I/ j / ; ";1.: <') • ..., / / jr'-:' -I _',- .'J ,,.... ,') ,< ~

I

. r~ , - .' "

.»

&' , .:1 . ZJ ' ::"J .-

.. .
..-- , . ..:1'1 .: : ;~ ..'" . 95 -,....," , • . ...r '... ~ , -. .". -, ,. :. ",'1 /,t' -....: : ( ,..::.'" ... -. . .- ', ,

..,':i re' :;'2 . 95 ~ 2. <,

/

// :' ·-:"'·7":'~ 1/ 7 9~ 'I B -..J-"'; -J

.....2 '7 tiL' SUMP 0 2- , z./ ) 0 , L -"95 2 .2. . .. . L,.. ( ' !/ , ?~ 'f -:/ q f;O :; S z- .
I

,...-
7- 7

I/ Zo 'l '; r:..'J
, O /)~· ?- .. /) ;;;: , / :Ji ,I L ? / .3; /,"-' iRO Z,q . ,<, ) 95 ~ )'[i? //-! .c> / ;./ ?& -r:

If95 I'

INLE:T CA LC ULATIO NS
Qc = QT - QiLnl e t Typ e D Q .Stat ion

1
I t. do

/ . - .'r:>.r . - 1~6~' · . ~r , * .~
,

(IJ.' / j." '! .. .. . ..

1/7 ,. . q --) /// 2. 7- _7, 0 I ' 1. =
-I' L ~ /0 . . ..., .//O .';' ·Jc.~O ~ .

/ / . ' • • l .,' / ~. .~ . ."':.":" r ,.. 1 7 // 1../. -

j. '3, -I ;:::,~(,.. ,. 7 r';' ,- - / , 1'::7.0 L ='0-

>.2?
:/a .
,..-"

I •., I
-:" .,
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· .,

I
'1

"~

II,~~~~;=~~~~~~=~==============~~~~;~===~~~========;~=~~~~==7~~;:;~=;;;========

============================================================================

======= ========== ============================================ == ===== ========

TOTAL PEAK DISCHARGE = 1.50 (cfs)

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQU IR ED LENGTH= 10.1 EFFICIENCY= 0.89
CFS INTERCEPTED= 1.87 CFS CARRYOVER= 0.23

S'W SE
0.105 0.070

S'W SE
0.105 · 0 . 0 8 8

S'W SE
0.105 0.097

a
2.5

a
2.5

a
2.5

STATION 1051+00 SFR

STATION 1055+75 SFR

Eo
0.65

Eo
0.73

7.2

7 ?.-

SW/SX
4.2

SW/SX
4.2

SW/SX
4.2

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

PAVEMENT CROSS SLOPE = ' 0.0200 FT/FT

LENGTH

LENI3TH

SW
0.0833

SW
0.0833

SW
0.0833

WIT
0.15

WIT
0.23

WIT
0.28

W
2.0

W
2.0

W
2.0

TOTAL PEAK DISCHARGE = 2.10 (cfs)

TOTAL PEAK DISCHARGE = 2.50 (cfs)

'F.:EAD
'8 . 5 6

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 8.3 EFFICIENCY= 0.79
CFS INTERCEPTED= 1.18 eFS CARRYOVER= 0.32

XXXXX XXXXX CURB I NLET ON A CO NTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 8.6 EFFICIENCY= 0.95
CFS INTE RCEPTED= 2.40 CFS CARRYOVER= 0.10

INLET NUMBER 5

I NLET NUMBEF~ 4

GU TTER SLOPE = 0. 0087 FT/FT

GUTTER SLOPE = 0.0087 FT/FT

GUTTER SLOPE = 0.0025 FT/FT

SPREAD
7.21

SPREAD
12 . 3 2

II
.J
II
II
II
II
II
II
II
'I
il
I
;1
II
II
I

I



I
I 

~ . )

11 ===========================================================================
lNLET NUMBER 58 LENGTH 7.2 STATION 1095+85 SFR .

I TOTAL PEAK DISCHARGE = 1. 70 (c f s )

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/FT

II :'READ W WIT SW SW/SX Eo a S'W SE
9.32 2.0 0.21 0.0833 4.2 0.51 2.5 0.105 0.084

XXXXX XXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGTH= 7 .6 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.69 CFS CARRYOVER= 0.01

I
I
II ~~~~=~~~~~~=;;==~==========~~~~~~==~~~=========;~:~~~~==~~;~:~~=;;~====== ==

Il .TOTAL PEAK DISCHARGE = 3 .30 (cfs)

I GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/FT

SPREAD AT A SLOPE OF .004 (ft ./ft.) IS 12.54 (ft .)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH = 14.00 H = 0.500
DEPTH OF WATER = 0.22 SPREAD = 10 .94

III ~==========================================================================
iNLET NUMBER ·39 LENGTH 16.0 STATION SFR 1199+48 .

•

SPREAD AT A SLOPE OF .003 (ft./ft.) IS 11.46 (ft.)

0.0200 FT/FT

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH = 19.50 H = 0.500
DEPTH OF WATER = 0.21 SPREAD = 10.59

,
, '-.'_."II TOTAL PEAK DISCHARGE = 4.40 (c f s )

GUTTER SLOPE = 0.0027 FT/FT PAVEMENT CROSS SLOPE =

II
II
II
1/
I



===== = = = = = = = = = = = = = = = = = = = = = = == === = = ===== = = = = = = = = = = == = = = = = =- .= = = = = = = = = = = = = = = = =

==========================================================~ =================

=========================================================~==~===============

TOTAL PEAK DISCHAF~GE - , 3.S!) (c f s )

13UTTEF.: SLOPE = 0 .0052 FT/FT PAVEMENT CF.:OSS SLOPE = 0.0200 FT/FT

SPF.:EAD W WIT SW SW/SX Eo:) a S'W SE
12. 3 1 2 . 0 O. 1S 0.0830 4.2 0 .48 3.0 0 .1 25 0.080

OS-21-1988

111 2+30

1118+'30

S'W SE
0. 125 0.0'37

S'W SE
0.1 01 0. 0 '30

. .11 05+60 RT

F~un Dat e:

a
3.0

a
2.4

STATION

STATION

STATION

Eo:)
O.Sl

Eo
0.S5

7 .-;,.-

7 ?.-

SW/SX
4.2

SW/SX
3.5

PAVEME NT CROSS SLOPE = 0. 0 2 00 FT /FT

PAVEMENT CROSS SLOPE = 0.0240 FT/FT

LEN(3TH 10 . 4

LENGTH

LEN(HH

User SIN: 77010035

SW
0.0830

SW
0 . 0830

WIT
0. 22

WIT
0. 2S

'-18

V70112.2

BEEN TURNED OFF

W

W
2 . 0

2.0

XXXXXXX XXX CURB I NLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRE D LENGTH= ll.S EFFI CIENCY= 0.98
CFS I NTERCEPTED= 3.54 CFS CARRYOVER= O.OS

XX XXXXXXX X CURB I NLET ON A CONT INUOUS GRADE XXXXXXXXXX
REQUIRE D LENGTH= 7.9 EFFI CIENCY= 0.99
CFS I NTERCEPTED= 1.88 ' . CFS CARRYOVER= 0.02

. ~~~~~ -:+r.: .

TOTAL PEAK DISCHARGE = 1.90 <cfs)

TOTAL PEAK DISCHARGE = 1.80 <cfs)

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUIRED LENGT H= 8.4 EFFICIENCY= 0.97
CFS I NTEPCEPTED= 1.75 CFS CARRYOVER= 0.05

INL ET NUt1BEF.: . 51

I NLET NUMBEF.:

I NLET NUM BEF.:

GUTTER SLOPE = O.OOSO FT/FT

SP READ
7 . 8 1

SPREAD
'3 . 2 4

, GUTTER SLOPE = 0 . 0052 FT/FT

~ PPOJECT 703-1
<.J HEC12 Versi on e

PRINTER OFF
** PF.~ I NTEF~ HAS

I
I
,

;1

II
fl
II
II
II
II
II
II
.1
'I
II
II
II '
I
!) .": .

'I ":;.l

;1-



SE
0.0'34

S'W
0.105

0.0200 FT/FT

a
2.5

Eo
0.70

SW/SX
4.2

PAVEMENT "CROSS SLOPE =

1.30 (c f s )

SW
0. 08330 . 2 6

WIT

0.0052 FT/FT

W
2.0

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 6.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.30 CFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE =

GUTTER SLOPE =

jl

~ \J
I == ==========================================================================

" -

I NLET NUMBER 88 LENGTH 7.2 STATION 1206+70 SFR

I
I SPREAD

7. 6 6

I
I
II
II
II
II
II
,I
II
I
il
II
I

"

II



- - -
-~--------------*--

ARI ZONA H IGHWA Y DEPARTMENT
S TRUC T UR E S SECTION
HYDRA U L I C S BRANCH

PA YEMENT DRAINAGE WORKSHEET

I. C?
10 yea rs

in . PZ4= c . 3 £ in. P 1= ill.

n" . O l e,.

'7

DESIGN DATA
Frequency

P6= Z · 0

Tall .. I i:
. h

S

LOCATION DATA ..J.

Highway Ov/cc 1.00..8
L ocation
Project No. 721<3/'1 (e~<2 -0-.30S

Curb He i g t -

T
RUNOFF CALCULATIONS

°T So Sx z / n .D1 Q OcTo L W D .A . C T e
ell It/ft !tIft H. It .

F r om
m i n . in /h r cis d lS tation Statio n ft. i t. a ero

, "Z /0. 95 / 0 ?ILl /3 - - / 3 . 00 G . CJ c..2.-2 -1 0 0 j l 3 f 3 0 2 Z-fJ £2- . 3

. 95

. 9 5

.95

.95

. 95

.95

I N L E T CALCULATION
0 c = 0 T - 0 iSla t ion Inle t Type D °ift. ela

C 1£ , ZoO,L =(, /. 3 /.3 -) 13t~8.6~ I..f

:.~

/&./~:; v.s:: ?J ' I j. ::" c: J. 3 /. .J

Date :Che cke d b y: -:--Lo.oc "2.-,~ICom puted ' by: --"~..!..-...&:..=r-~IC...II-=----

-""



I
I pOOJECT 703-1

[ 12 Ve r s i on : V70112.2 User SIN: 77010035 Run Date: 08-08-1988

i f} «c JJ / : / 3 ((

III 7~~~~=~~~~~~=;~======~~=====~~~~~~===;~;========~~:~7;~==;~:;~~~~=;;=:======

TOTAL PEAK DISCHARGE = 1.30 (cfs)

I GUTTER SLOPE = 0.0020 FTIFT PAVEMENT CF~OSS SLOPE = 0.0200 FTIFT

II SPREAD W WIT SW SW/SX Ee) a S'W SE
'3. 67 2.0 0.21 0.0833 4.2 0.5'3 2 .5 0.105 0.082

============================================================================

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 5.6 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.30 CFS CARRYOVER=· 0 .00

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 5.6 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.30 CFS CARRYOVER= 0.00

TOTAL PEAK DISCHARGE = 1.30 (cfs)

S'W SE
0.105 0.082

a
2.5

STATION 18+34.53 ,51

Eo
0.5'3

7.2

SW/SX
4 ?

PAVEMENT CROSS SLOPE = 0.0200 FTIFT

LENI3TH

SW
0.0833

WIT
0.21

W
2.0

I NLET NUMBER 57

'TTER SLOPE = 0.0020 FTIFT

SPREAD
9 . 67

II
I
II
,I
II
II
II
II
II
II
II
,I
rl



- - .. - - - - - - .- .. - .. ~- -
ARIZO NA BIGI-l WA Y DEPARTM E N T
S TRUC T UR ES SECTION
H YDRA ULICS BRANCH

PAVE M E N T DRAINAGE W ORKSHEET

n = . /) I'~

I t/ yea rs
'::0> rr- in P - / . (,." i n .in . P 2 4= c:: · 3 -y 1. l--....._::..:-.~---

DESIGN DATA
Freq uenc y
P 6= 2 . 0

T a ll = / '-/
H 'ht 7"

LOCATIO N DA TA ..J.

Highwa y Ol/ / c-r LOop!?
Location

~ /.:> 1'1 /~CJ,/' - 0 30SP r? j c c t No. --'./:.1\.....t.:9~:..-L_....!::£:~;.,k~:::..-.::::::.--..::::~_""'-

Cu rb e lg =RUNOFF CALCULATIONS

QT So 5x z/n· .D TL W D.A. C T c I Q Q c
Itllt !tIft ft. it.

From To
min, in/hr cis cfe cfrJStation ft. f t. a c r ,

,
S tation

.y. ,./ j , LJ j . '1 ,00,",:- . 02- Z-J) 10. 95 J()/ y-/;-?? - / /" -f r.'..- IJ .: f", C' .Z;" c;- 0 ·3 3
I, &7 , (7,~' ~: .-, -:-- • 7.I 10 . ( ". 95 ± I. ( r:- ~ t. . . ~ •• •

io
~=-' ( .l i: __C;~:.~ /J .. ~ ('-< .Ilt -t,/),I -- J 7 t ,"} c-:-. . c

I /'1 /- £1 , 0 0 z , . lJ 7.:.. . 2,0
,

, 9 5//?11/0 ,' ) 1 9 3 G..;;-o (p rJ 0 .3 ' I ,
• ?.. rJ . -' . 'J

..-
/ 1/ / 4 ,'}/ J .:::' . cJr;.', ::,_3 . 9 5 .. .1:>' / : ' . ..

.: ' / " I ./J :.7!,I /J »>
. '// 5 '7 ;:'./ :, . • / (l . 95 <,I..:(1 :-;. ·1 .• ..-') /> '7, ',- ·/ 1/

P
5UfI ·1 j) .~ z.... . 7/ 7..- II/ '/ • £1 /. 7?::, 8 .:..,:-0 . ::"0 ' 95 , --'? / ./ 0 _';. 2.<1-13 /

95
or 1"

IINLE T CA L C U LA T IO NS
Q . Qc =QT - Q .Inlet Typ e D 1Sta tion 1

ft . ds

/ . '-I ----'Ih +rC' IJ .r: 7 ., r . l -C: 2.0 l -== ' ........'

/.0 ~, ( .-7/7 1'(1/.7'1 ~ /S.z.o .
). 1 -1?.1 -f9 'Z" 79 c r« ·2 0 L =(p

i . ,! .- '.: .' ~!. ; / ';..T" -: »: ../-,~) . I ,= / ",,. '

'- .! -,
2~ i3 :1./3P c.. ;.>; ..7/ J. {.e: /0 . .'

@JJ
@ .
(20
,.//0)

®

Date:C he cke d by: --:-_~ICom p ute d by: -J.~.L~cY.,~-::....!ac:=------

.•..:-:--.: ~ ' . 0,

J



I
I --tIECT 703-1

, · h~ .... 12 Ve r s i on e V70112.2

1'1
User SIN: 77010035 Run Date: 04-07-1988

1I=~~~;=~~~~~;=;;;~==~=~====~~~~;~===~~;========;;=;7~~==7~:~~~;;===========

I TOTAL PEAK DISCHARGE = 1.40 (c f s )

f ~TTER SLOPE = 0.0020 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/FT

II·~ F'F~EAD

10 . 01
W

2.0
WIT
0.20

SW
0.0833

SW/SX
4.2

Eel
0 .57

a
3.0

S'W SE
0.125 0 .092

INLET ON A CONTINUOUS GRADE XXXXXXXXXX
5.4 EFFICIENCY= 0.98
1.38 CFS CARRYOVER= 0.02

I XXXXXXXXXX CURB
REQUI RED LENGTH=
CFS INTERCEPTED=

. PROJECT 703-1
II ~C 1 2 Version: V70112.2 User SIN: · 7 7 0 10 0 3 5 Run Date: 04-07-1 '388

I~~~;=~~~~~;=;;:~==~==~===~~~~;~===;~:========;;=;7~~==7;:~7~;:=~;========

OTAL PEAK DISCHARGE = 1.50 (cfs)

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 5.8 EFFICIENCY= 0 .52
CFS INTERCEPTED= 0.99 CFS CARRYOVER= 0.51

GUTTER SLOPE = 0.0020 FT/FT

_:='F.:EAD
10 . 53

S'W SE
0 .125 0.088

a
3.0

Eo
0.54

SW/SX
4.2

PAVEMENT CROSS SLOPE = 0.0200 FT/FT

SW
0.0833

WIT
0.19

w
2.0

II
I
II
II
II
I
II
III .
II
I

"

fl ..



I

II :l .
t.1I ============================================================================

INLET NUMBER 50 LENGTH 7.2 STATION 21+93.7935AV

II TOTAL PEAK DISCHARGE = 1. 40 (c f s )

PAVEMENT CROSS SLOPE =I GUTTER SLOPE =

I 3PREAD W
10 .01 2.0

0.0020 FT/FT

WIT SW
0.20 0.0833

SW/SX
4.2

Eo
0.57

a
2.5

0.0200 FT/FT

S'W SE
0.105 0.080

== == ========================================================================

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 5.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.40 CFS CARRYOVER= 0.00

INLET NUMBER 40 LENGTH 7.2 STATION 21+45.71

II .TOTAL PEAK DI SCHA~:(3E = 1 . 40 (c f 5)

GUTTER SLOPE = 0.0020 FT/FT PAVEMENT CROSS SLOPE = 0.0200 FT/FT

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX
REQUI RED LENGTH= 5.8 EFFICIENCY= 1.00
CFS INTERCEPTED= 1.40 CFS CARRYOVER= 0.00

II
,I
II
II
II
fl
!I
I

:1
I '
I··

F.:EAD
J.0.01

W
2.0

WIT
0.20

SW
0.0833

SW/SX
4.2

Eo
0.57

a
2.5

S'W
0.105

SE
0.080



I
II ,

,t )

III : ===========================================================================
. I NLET NUMBER 74 LENGTH 10.4 STATION 23+37.88

SPREAD AT A SLOPE OF.002 (ft./ft.) IS 10.92 (ft.)

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX
P EFFEC. LENGTH = 14.00 H =
DEPTH OF WATER = 0.14 SPREAD =

1. 70 (c f5)

GUTTER SLOPE 0.0200 FT/FT

0.500
7.03

PAVEMENT CROSS SLOPE ~= 0.0020 FT/FT

TOTAL PEAK DISCHARGE =I
II
II ,

.'

II
(I
II

, .

II
II
(I
II .
II :
II ,

II
'II

i " \,I ,- >'

/1;



------ .. _-- - -- - - '. - - . ... -
A HIZONA 11 IGHWA Y DEPARTMENT
STRUCTURES SECTION
HYDRAULICS BRANCH

JlU_'XU DRAINAGE WORKSHEET

LOCA T I O N DA T A
H ighway cJU72/ LCJcJp Ih4/71,..-M Y

) '-' .
Lo cation
Project No. &13/'1 "'00 - (') ~ .....-r:;CJ-..C;

RUNOFF CALCULATIONS

DESIGN DATA
Frequoncy ciz: ..JyearlJ
P6 = 2 .0 2.35' in. P1 = i n .

AHW =---
From. To L W D.A. C T c 1 Q Channel So Z n D V I

, Station Station ft. ft. aero min. in/hr cll Type It/ft !to Ip s

I0 7v -tOCJ Jo G/ O S 8,/0
.-

3 . 2- .8 /0 ilL! II 5 he-c.-!- $v r"""' P .03 5 .8r
/O{~/+75 / 0 5 '1rOO 7&0 2 · 3 .7/3 II ,I 80 !rIC! S V /-1 /) . o ":~ . &~

7

I '

e- ,

-,
>,
-

; , < >: "
" .: . , . ~ :

' "
" , . .. ..

,
~ . ..

INLET C:ALCULATIONS
Stat ion Inlet Type Q HW DHW Elev. Dike Elev.

ch it

IcX- Z 'f"cx? I.jZ~,J. C. / 5': 3tJ 1/ ·8 1 128 '5- 81 / 2 8 '1 . .t:"
jtJ9p-f_t:o 'l'lL/- C. IS· 30 fJ.O . (..1, -

Channel Type: Trapezoidal
Triansular

InLet Type : C-15.08
C-15.09
C-15.10
Pipe Culvert

Checked by : ~.;",,:,.=~ _ Date:

J \
r •



-----------------~-
ARIZ ONA H IGHWA Y DEPARTMENT
STR UC T URE S SECTION
l-lY DRA U LIC S BRANCH

___X!!f DRAINAGE WORKSHEET

/ 0
in. PZ4=~~:';:;;"'--

DESIGN DATA
F r eque nc y __.:-.---:- ye a I' 8

P 6= ?O in.

AHW = ----

LOCA TION DA TA
Highway
Locat ion
Project No.

RUN OFF CALCULATIONS.
From To L W D.A. C Tc I Q Channel So Z n D V
Station Station It . ft . a c r , min. in/hI' ds Type . it/ft ft. Ip s

/O.r.:.?' I·,:?O / Ir /) O c: B .. _.
/0 II. Y- 2 s: -r; , ~ . o a I'r. 0 'I . o ~5 /: «: /

/ 0 70 ! /) D --- ' .l .

' .
..

C-lS.08
C-15.09
C-lS.10
Pipe Culvert

Channel Type: Trapezoidal
Triangular

Inlet Type:

! • J

Station Inlet Type Q ·H W DHW Elev. Dike Ele v.
cfA it

/ar:II:"r.l O '12 i:J C »: 3 'J ( IN'' ?r;" /.es / 2 7~·23 -

. .
. .

- .

n
\

--0
1'" lET CA LCU LA TlONS

Date:rt1 « cChecked by: _--'- _



AF:EA = 2 . l~ ()

Run Da t e : 06-07- 1988

STATI ON SFR 1062+ 0 0 ,

STATI ON NFR 1054+0 0 ,

o. ()

0.0

PE~:I METER OF GRAT E = 5. () O
XXX XXXXXX X GRAT E INLET IN A TRAF'EZO IDAl_ CHANNEL XXXXXXXXXX

TOTAL PEAK CI SCHARGE = 11 .00 (cf s )

I NL~ T Nu t~ B EF: 7

DEPTH OF ~AT ER = 0 .8 1

TOTAL PEAK DI SCHARGE = 25 .00 ( c f s)

==========================================================~==== ======== === ==

I NL.ET NUr'lBEF: 1

= = ====== = = =========== = = ===== = = = =========== = = = ==== = =========== = = = = === ========

XXX XXX XXXX GRATE I NL ET I N A TPAP EZ OI DAL CHANNEL XXXXX XXXXX
DEPTH OF WAT ER = 1 . 0 3 PERI METER OF GRATE = 8. 0 0 AREA = 4. 9 0

F'POJECT 703- 1
HE C: 12 '·.!;;2,=.i o :l: 'v';OlL:-~ . 5 , ' Us'=t" :3 /~J : 77010035

I
I
II
II
I
II
II
II
II
II
II
II
II
II
I
II
II
II
:1



======= ==== ==== = ======= ================ == ==== = == = ==== = ============ = === ========

xxx~x xxxx x GRAT E INLET I N A TRAPEZOI DAL CH ANNE L XXXXXXXX XX
DEPTH OF WATER = 0 .65 PERI ~~TER OF GRAT E = 5 . 0 0 AR EA = 2 .40

TOTAL PEAK DI SCHARG E = 8 .00 ( c i s )

I
,I
,I

'I
il
II
II
II
I
II
II
I
II
II
II
II
~ I

I
'I

I NLET NU MBE R 3 LENGTH 0.0 STATI ON SFP 1055+50,



_.,. - - - - - - -- - - -- - - _.- .-ARIZl.... ..A HIGHWAY DEPARTMENT
STRUCTURES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

"" .-'

;0 year.
in. P Z,.- 2·3~ in. P1-_...o-. .._in.

DESIGN DATA
Frequency

P 6- 2.0

AHW • ---

LOCA TION DA TA
Highw~y

Loc~tion

Project No.

RUNO~F CALCULATIONS
From To L W D.A.- C T c 1 Q Channel So Z 11 . D V
Station Station ft. ft. aero min. in/hr eLI Type . Ctlft It. Ip.

j083-+.C:o ItJtks-tCJCJ z.s» (;,'1 t:J,4& ' r ~r- It::) 4-.4- /·7
1 ~2.& .& )CJ 4- .4- k:1..

B.(p sv"..,.,p -- - - - -
. . . -. .

II"!

'-

t~I.£T c» LaJLATIONS
Slahon Inlet Type Q HW DHW Elev. Dike Elev.

cIa It

/3 f/tJ f,.s/J. C-1S-3cJ. Dial t1.tf ·16 /3 o::J, 78 ~

-
0

Channel Type:

SI/,n-1jo
InLet Type:

I

TrapeaoidaL
T rianaular

C-lS.08
.C - 15. 09
C-lS.10
Pipe Culvert

j . '-- '

I JIGJLa?
;

Date:MRCChocked by: __........ _Cumputed by: _-L.---:....~ _
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



. . i-- -------~,- ---- -------
' I "\ " :,)"

AHIZ~~~A ' HIGHWAY DEPARTM~NT
STHUCTURES SECTION
HYDRAULICS DRANCH

MEDIAN DRAINAGE WORKSHEET

--------------------------
DESIGN DATA

Frcqucney ~ ~ycar.

P 6• c .O 2. '!,S" In , ~l D---:/_'..;;;,{/' in.

AHW- _

LOCA TION DATA /J 1 !
H~ghway VvTC:/ ~~f?

Location
~::1'1 0O:!J~- 3ds-'Project No. iss: r:!'::.

RUNOFF CA LCULATIONS
Channel So Z n D VD.A. C T e 1 Q

Ct. [pi

To L W
in/hr Type. It/ft

From
min. el.Station !l. Il. acr.Station

4.1/ 3. <-9'00 Y& I. 0 · . 77... /0)1e;,/ftJO 1/52. fOCI

-

~--
: . "'.

I;"n LT C/\ LaJL/\ TInNS
Dike Elev.a HW DHW Elev.5latio~ Inlet Type

r.f. H

C /s. /JO 3.2- . 35" /3 3tJ .c13 7 133/·S"115~"I'80

,

Channel Type:

Inlet Type:

Trapezoubl
TrianGular

C-15.08
C-15.09
C-l~.lO

Pipe Culvert

Cum pute d by: ~..!..-J.:::":::;',t::...!=~=-- _ Chocked by: _ Date:



- - - - - - - - - - - - - -- - - - - _:'-\ : .

AIUZ~.~A HIGH WAY DEPARTME N T I,
"

STI~UCTURES SECTION
H Y DRA ULICS BRA NCH

MEDIAN DRAINAGE WORl<5HEET

LOCATION DATA DESIGN DATA " .
H igh{;ny a/f~;' Lc,//;O Frequoncy / 0 ye a r s

j

/. (pLocation P6= C .O in. Pl. 4= 2: · 3 _t; in. ~l= in.
Project No . ;ff5/1 &/JC' --.o : 3 /J5

AHW =

RUNOFF CALCULATIONS
From To L W D.A. C T c 1 Q Cha.nnel So Z n ' D y .
Station Station ft. ft. aero min. in/hr ch TVDe, ft/ it It. lp.

l-r
120 1;- 1'/7 ~ . 8(0 .J".~ . 1/ ·.83 /0 'f. 'I 8 .8/ 2/;:3-117 200

/~i/ 7 - /clJ'ltlO 707 7 / 0 . .3 ·9S- /. 3\

'12-CJ/I~ / 0 11 7/ ·t,S7 1/7.5'3 R b ?. S" .83 I . /
1//71"15 7 1/ f6 of,/} t'J 357 7't. · 1 . 7 ?- 1-3 )

//!3/l-l~O II!l..c: ""'t·_< 2.3S"" 7'u, 7 .72. I ·• ...:J

/195-!(,S- //73-N70 /en-s: 'fir / . 3 .77., ,/. /
. - /3 ,7 c- V II. /'//73 -10 0 lit I fe/I? IZ/.?O ll,;'

{

1;"! L ET CA LCUL/\ TION~
Station Inlet Type Q HW DHW Elev. Dike Elev.

r(/I ft '

/;:-;'00 ~.!..-"., -: I..r.-. B ''? d /;I/ ,t:J . f1 .S /3 7/. 3,? $ (./1"'1 Ll

JI 8 9-f ~f) C- / t;". /lO dbl 1/ 7 . (p 1 ~ '1ll 3 Z. 1.3 '/ 'I . 7

//;:3,i;-19/ ee If Jr;. ?O /a - - _. su/,?p,

//73..,.00 c- 15.f3tJ '1. I . '1 /3~ 7 · 0 /3'37.~

II ~/to/? c. -1580 Lj. / .Lf 1 3 3 3 .2. J _) 3.3 , 11
'.

Channel Typo: Trapezoidal
Triangular

Inlet Type: C-15.08
C-15. 09
C-lS.10
Pipe Culvert

Cum pute <1 by: -=/1~-=L~CJ7'-/;':":::)c=-~.:::.- _ Chocked by: _...:..:..;,.:.-. _ Date:



------------\ t. " - _.----- 
)- -

..
,Ie yea rs
i n . PZ4 = ,7:' . _?.!:.-:" in .

DESIGN DATA
F r equ o n c y
P6= ?""-'>

A HW c - - -

L OCATION DATA
Highw a y
L ocation
P roject No .

AIUZ\"'''1A HIGHWA Y DEPARTMENT
STRUCTURES SEC TION
HYDRA~ICS BRANCH

. MEDIAN DRAINAGE WORKSHEET

. \ RUNOFF CA LCU LA TIONS

[
[

From To L W D.A. C T c I Q C hannel So Z n D V
Station Station it. ft. aer.. min . in/hr cis Tvpe . it/it H. Ip s

/0 77 --rl-q II.? f? -t'3tr> 2./B 71 . '-/ I, .q .~ ItJ 7'. L/ /. 7)

1/079 /--:Y., !/tJSf!30 (;'11'1 S~ . 8 ·75 ( 3.3 ~

I/o 97 -13 fr //t17 f-t?O 'lto '-I ~... . (,. • (p
) & .0 Z.). & /

i/O '77 # f1 / 0 7'-1 f '}'I 7.? '-I '-18 '7 . 95 I · 3 )• -:>

/ 097-11/7 l ogaf/;; /7tJ'I '-I~ J·B . 7e. / .3 )

IO f3cJ-Il'1 /IJ 72 T OO f3 / '-I 1-/(, ·9 .7 Z- 2 ·9

ItJ 7 2, t CJO /o(cJZ -fZ;O /aoo l/t". ' - / .0 .7 Z ,It 3.2.

I~!LET CA LCUL.A TIONS
Stat i on Inlet T ypo Q HW DHW E lev. Dike Elev.

da it

//I.? 9 -1"~t:"J r>I5:~('J . ~ . I.:- . ~ / 3 I I) . '~ /3I fJ . 7?J

, / 0 PiN 'I 'I 0- /5. 130 Z. iP 3 / 3 0 0 .'7 / .30 1 . (p

.
I cn2-+oo C,- /) .8D Z . C; .3L/ I Z 7-? .«s /e 'l if . /

/0(",z. -fOO ~ -1S".t:jO 3.2 . 3 '-1 / 2 RS.t'~9 /2 e»: '»

Channel Type: Trapezo idal
Triangular

Inlet Typo: C-15.08
C-15.09
C-15.10
Pipe Culvert

M (/ cChocked by: --'~.;:.;...;:~__ Date :It k aQQL.
7



-------
\ : " .

ARIZL. .-IA HIGHWAY DEPARTMENT
STR UCTUR ES SECTION
HYDRA ULICS BRANCH

MEDIAN DRAINAGE WORKSHEET

- - _.- -- -';- -'- _._.-
.J

I
'I
I

/0 years
in. P Z4 = 2 .35' in. ~l= / &.

LOCATION DATA
Highway tJU?f ) cty?
Location
Project No. m1 (/zO,(J _. 1) - ? r1.5'

RUNOFF CALCULATIONS

DESIGN DATA
Frequency
P6= 2 .0

AHW = ----

. "

in.

[
{

From To L W D.A. C T c 1 Q Channel So Z n D V
Stat Io n Station It. It. a c r , min. in/hr ch Type . It/H ft. [pi

1/_c:' 7,T O O /1'131-O'? </)/.?~ /It. 1/ ..72: / tJ L/, tJ ?,~ . 0 0 3 2- &- . cJ Z ,u /.~

1/1'13 -100 '1137-100 000 7'~ 0. & ·7? 2, .0 ./)// Z- c:; .02-

1//371'0 0 113 ..? -100 /1/70 !j& 0. '-1 . 7 7 j. <; . /) 0/3 / 0 J ) 2:-

1/33 10 0 Ij 2.'/-{·OO 70:7 NIP /.0 -7 ;~ 7 : ) .oa.a: c . 0 "Z.-J ' e..

Z/ 2 S «r«: 212 '3 +- 3,..-:1 2'1-C 111/ 7 . ~_r::-' I .~J. -'
V'

j.(p I/. 7. )I// zi/-I OO 110 7 10 0 1500 1/7 • Ir>

"2123-1''<0 c l /11 3 / 1 200 St.t ' - /.~ .;s It ~.3J .sVrYl/J

@

®

1;"!LET CA LCUL/\ TIONS
Stat i on Inlet Type Q HW DHW Elev. Dike Elev.

r.fll ft

/JLf 3"r70 t': -/5.f.J,o '3 . r . t; 13 Gu.. E3 / 7 ,?, 7. '10

1/37-1-/0 " 2 .0 ' · 3 /3 c/o L/ /.3 r?2 ,1

1/33 + OD I' / · 3 '2 / 3/ ~. 8 13 If:? c:

,

11 2'1+00 " '/£ ,_r; /31(.0 / 311·S

/1 /11-1 33 DIS: M di,1 ItJ.S- .8 /3 {)('r · 3 S u m L)

Channel Type: Trapezoidal
T r-ia n g ula r

Inlet Type: C-15.08
C-lS ;09
C-l? 10,
Pipe Culvert

CUnllJutcd by: / 1 L (?P~ 7 ..
/

Checked by: --"';0......'_·,.' _ Date: !--: . .' ," ,'



= ==== == = = === = = = ===== = = == == == ===== ======== ===== == == == == == = == = == = === == = === == ==

XX XXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXX XXXXXXX
DEPTH OF WATER =·0.15 PERIMETER OF GRATE = 5.00 AREA =

INLET NUMBER C- 15 . 80

TOTAL PEAK DISCHARGE =

2.40

05-15-1 '388Pun Date:

STATION0.0LENGTH

1.00 Cc f s )

User SIN: 77010035

So % C/O.j j ' Y'\ .:1
( .s VY"n p )

V70 112.2

I
II ~) PF~~J~CT 7?3-1

. - HEI_:t:.::: VerSl l:)n:

II
II
II

==== ==== = === ==== === == = = = === ======== ==== ==== == ======== == = === = = == = = == = === == == =

==== == = = = === = = = ==== = = = = == === ============ == === ======= = === == == == = === = == == == == =

=== = = === === = ==== = == == == = == ===================== ===== = = == = == = == = = ==== ==== = == =

======= == === = = = = ==== == = = ================= ==== ===== === == = == == = == == == ==== === ==

STATION

STATION

STA"T ION

STATION

STATION

0.0

0.0

0.0

0.0

LEI'J(H H

LENI3TH

LEN I3TH

LENI3TH

TOTAL PEAK DIS CHARGE = 3. 00 (c f s )

TOTAL PEAK DISCHARGE = 2 .00 Cc f s )

TOTAL PEAK DIS CHARGE = 5. 00 (c f s)

TOTAL PEAK DISCHARGE = 5. 00 (c f s )

INLET NUMBER C-1 5 . 80

I NLET NuMBER C- 15 . 80 LENGTH 0 .0
B

J
TOTAL PEAK DISCHARGE = 4 .00 Cc f s)

INLET NU MBER C- 15.80

==== === == == = = = == ==== ==== === ==== ========== ========== == = == === = = == = === == == = === =
INLET NUMBER C- 15 . 80

. XX XXXXX XX X GR ATE I NLET IN A TRAPEZOIDAL CHANNEL XX XXXXXXXX
DEPTH OF WATER = 0 . 25 PERIMETER OF GRATE = 5. 00 AREA = 2.40

XXXXX XXXX X GRATE INLET I N A TRAPEZO I DAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0 . 34 PERIMETER OF GRATE = 5. 00 AREA = 2 .40

XX XXX XXXXX GRATE INLET IN A TPAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATEP = 0 . 4 1 PERI METEP OF GRATE = 5. 00 AREA '= 2.40

XXX XXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATEP = 0.48 ' PERI METEP OF GRATE = 5.00 . AREA = 2.40

) INLET NUi1BEF.: C-1 5 . 80

II
II
I
I
,I
II
I
I
'I
I·
I
I ·'",.... ' .. )

I·

I



============================================================================

============================================================================

============================================================================

============================================================================

2.40

2.40

2.40

2.40

2.40

AF.:EA = 2. 40

STATION

STATION

STATION

STATION

STATION

STATION

0.0

0.0

0.0

0.0

0.0

0.0

(c f s )

LENGTH

LENGTH

LEN(HH

LENGTH

LENGTH

LENGTH

9.00

8.00 (cfs)

PERIMETER OF GRATE = 5.00

7.00 <cfs)

12.00 (cfs)

= 11.00 Cc f s )

= 10.00 Cc f s )

TOTAL PEAK DISCHARGE =

TOTAL PEAK DISCHARGE

TOTAL PEAK DISCHARGE =

TOTAL PEAK DISCHARGE =

TOTAL PEAK DISCHARGE

============================================================================

============================================================================

I NLET NUMBER C-15.80

I NLET NUMBER C-15.80

INLET NUMBER C-15.80

I NLET NUMBER C-15.80

xxxx~xxxxx GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0.60 PERIMETER OF GRATE = 5.00 AREA =

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0.66 PERIMETER OF GRATE = 5.00 AREA =

I NLET NUMBER C-15.80

DEPTH OF WATER = 0.54

XXX XXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER" = 0.76 PERIMETER OF GRATE = 5.00 AREA = " 2.40

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0.86 PERIMETER OF GRATE = 5.00 AREA =

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = "0.81 PERIMETER OF GRATE = 5.00 AREA =

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0.71 PERIMETER OF GRATE = 5.00 AREA =

)

" "~ I NLET NUMBER C;-15. 80

TOTAL PEAK DISCHARGE =

I
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2.40

TOTAL PEAK DISCHARGE = 13 .00 (cfs)

I XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
I I . ~ DEPTH OF WATER = 1.01 PERIMETER OF GRATE = 5.00 AREA =

================ ======== ========================== ========= ==== =============

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 1.35 PERIMETER OF GRATE = 5 .00 AREA = 2.40

TOTAL PEAK DISCHARGE = 15.00 (cfs)

1.1
II
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11
II
II
II
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INLET NUMBER C-15.80 LENGTH 0.0 STATION
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============================================================================

============================================================================

============================================================================

============================================================================

STATION

STATION

STATION

STATION

STATION

0 .0

0 .0

0.0

0.0

0.0

LENGTH

LENI3TH

LENr3TH

LENGTH

LEN(3TH

( 15 . 30)

TOTAL PEAK DISCHARGE = 25.00 (cfs )

TOTAL PEAK DISCHARGE = 20.00 (c f s )

TOTAL PEAK DISCHARGE = 10.00 (c f s )

TOTAL PEAK DISCHARGE = 18.00 (c f s)

TOTAL PEAK DISCHARGE = 15.00 (c f s)

I NLET NUMBER ( 15 . 30)

INLET NUMBER ( 15 . 30)

INLET NUMBER ( 15 . 30)

INLET NUMBER ( 15 . 30 )

,
============================================================================

XXXXXXXXXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
DEPTH OF WATER =. 0.48 PERIMETER OF GRATE = 10.00 AREA = 4.84

XXX XXX XXXX GRATE I NLET IN A TRAPEZOIDAL CHANNEL XX XXXXXXXX
DEPTH OF WATER = 0 . 7 1S PERIMETER OF GRATE = 10.00 AREA ~ 4.84

XXXXXXXXXX GRATE I NLET I N A TRAPEZOIDAL CHANNEL XXXXXXXX XX
DEPTH OF WAT ER = 0 . 1S3 PERI METER OF GRATE = 10.00 AREA = 4.84

XXX XXXXXX X GRATE INLET I N A TRAPEZOI DAL CHANNEL XXXXXXXXXX
DEPTH OF WATER = 0.71 , PERI METER OF GRATE = 10. 00 AREA = 4.84

') I NLET NUMBER

'If.

II
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,

II
II
II
II
II
II
[I

II
II
[I
il XXX XX XX XXX GRATE INLET IN A TRAPEZOIDAL CHANNEL XXXXXXXXXX
, .:, ',: ...e>EF'TH OF l.JATEF.: = O. 8'3 F'EF.:I METEF.: OF GF~ATE = 10. 00 . AF.:EA = 4. 84
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T ABL E III : Circular Concrete and Corrugated Metal Pipe f)s: 1< .5 '/~

k ~ Val ues of 1.486/n 'l{ A x .R2/3-""""""
A R

"P ipe
Area Hydraulic Concr.t. Pipe ! Corrugated Metal P ipe

Dia.
(Inch)

(Square Radiul
2.2/3" I{ 112" '5' x 1" 6" x l'

Feet) (Feet) n =0.011 n =0.012 n =0.013
n =0 .024 n =0.027 n =0.033

B 0.349 0. 167 14.3 13.1 12.1 . 6.5
10 0.545 0.208 25 .8 23.6 21.8 11.8
12 0.785 0.250 42.1 38.6 35.7 19.3
15 1.227 0.3 12 76.5 . 70. 1 64.7 35.0
18 1.767 0.375 124.2 . 113.8 105.1 56.9

21 2.405 0.437 187.1 171.5 158.3 85.7
24 3.142 0.500 267.4 245.1 226.2 122.5

27 3.976 0.562 365.8 335.3 309.6 167.7
30 4.909 0.625 484 .7 444.3 . 410.1 222 .2 I

33 5.940 0.688 623.6 573.7 529.6 286.9

-
36 "7.069 0.750 788 rn 666 361 - 321

42 9.~2 1 0.875 1189 1090 1006 "545 484

48 12.566 1.000 1698 1556 1436 n8 692

54 15.904 1.125 2325 2131 1967 1065 947

60 19.635 1.250 3077 2821 2604 1410 1254 1026

- .'
66 23 .758 1.375 3967 3636 3357 181B 1616 1323

72 28.274 1.500 5004 4587 4234 2293 2039 1668

78 33.183 1.625 6195 5679 5242 2839 2524 2065

84 38.485 1.750 7549 6920 6388 3460 . 3075 2517

90 44 .179 1.875 9079 8321 7681 3698 "',..",
.:J'VLO

96 50.266 2.000 10776 9878 9119
:

4390 3592

102 56.745 2.125 12671 11615 10722 4Z24, .-
108 63 .617 2.250 14756 . 13526 12.!S6 4919
114 70.882 2.375 17044 15624 14.422 5682
120 78 .540 2..500 19544 17915 16537 6515

126 86.590 2.625 22255 " 'ZJ397 18829 7417
132 95.030 2.750 25200 23104 21327 8.401
138 103.870 2.875 28372 26009 24011 9459
144 113.100 " 3.000 31780 z:J 133 26894 10594
150 122.720 3.125 11810

156 < 132.730 . 3.250 13115
162 143.140 3.375 14504
168 153.940 3.500 16160
174 165.130 3.625

. . 17551
180 176.710 3.750 19212
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