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/', ..... .00 feet.'lo·:\l

.00 .00 feet
200.00 .00 psf

.00 .05 G
.00 .03 ro,

!>

.00

.00

.00

.00

.00

.00

1.00
40.00

.00 ft

5. if2 ft
5=42 ft.

KWmin =
SMF =
Q =
lib =
Qe =
",.. =L,!:

VI... =1\11

Kv =

!'H:::-ir""''':''
4.t.9 ~,q-ir

24.00
100.00

H = 20.000 ft T = 12.0 in
H~ = 10.000 it Twl = 12.0 in
W = 60.000 ft Tw2 =21.0 in
Lf = 25.2:0 it Ie = 8.0 in
Lh = .500 it Is =23.0 ir
Lb = 16.000 ft

WAL.L GEDMETRY

~ = 34.00
5 = 25.50

APIZON~ CANR~ DIVERSION CHANNEL REACH 3; H=20 ft (Road)

***** ANALYSIS OF CHANNEL ~-4ALL vl.l: *~i*f

CASE 1 CASE 2 CASE 3

z~< = 1.000 -f't

Distance ;ro[ tcp of charJ1el ~all

Ho:izontal Vertical

B,;:;d:fill

BACi\:;:'ILL SUF:FACE

EXCA!.)ATION SLOPE

SUl"ch.3i"ge

Compaction
Seismic :

LOADING CONDITIONS

ULTIMATE STRENGTH DESIGN

1-
::::1

1
1

I
I
I
1
I
1
I
I
I
I

';:1

I
I
I
I
1



CASE 1 CASE ~ CASE 3

40

29

.43

.00
.03
.05

08
.11
.13
.16

SHEAF:
(;}u/0'Jn)

16188

pst"
p":-t

154,:S8

pST'

PSt
psf
PSt
ps';'

143E
14789

psf

psf

.14318

psf

.11280

.05426

.05426
.05426
.05426
.0542,6

.169;;'2

.05426
.06117

08441

p/p( b.;l)
RATW

1:':':"\
.J/ '0)

501

7G8

777

J53

432

157.

467

321'

743

674

260

812.

191

536

605.
rIO
1~ ..,J" I

LOCO
1.000

F~EQ I D

OC417

p

.00430

.00417

.00158

.00246

.00158
.00158

.00178

.00158

00158
.00158

2;35

l'-':
0"::/

74,i.

912
969

285

285.

570.

342.

45t.

1083
i140

1.425
1.425

:JO
I";,

54

28

7E

.37

.20

18
18

.18
.18
.18

18

O.
76

912

.., --: ~...,

456=
532.

30A

760
836

114::
1216

1520.

1292
1368

1.900
1.900

9 50

9.50
9.50
9 50
9 50
9.:0
9.50
9.50

CASE 1 CASE 2 CASE 3

i.2 20
1~ 30

290.

O.
67.

705.
1345.
2245.
5:40.
7059.
9377.

42750 14 CC

28947.
""!/-OC:·i..
0":-;:';0";'_'

12151
11851
192~'5 •
"':17"""'0
~o• .l.:!.' •

2
...,
..::

*:f.
...
T'

GOVN ULT MOMENT d As
CASE (ft-Ibs) (in) (sq-iG)

~ A."
/ ; '.j\..-

~ALL DESIGN

6=00

I',t· '.........
1 • ~)O

i of l"r,
1. i ~ '.j'..}

9.00

~ ~ .1'\/'0,
.L"" • '••':'.,.i

Co l\l\
:,.:" '.1"'.'

15.0:'

10,(;(

1B.00

12;0(:

14.0(:

wALL PRESSURE
Feet above invert

20.00
19.00

9.00
8.0::)
7,00
c: 00

15 00

Ultirnat2 Load F2ctor~

p (cal) = .02910

19 00
18.00

16.00

01 (\ (;;-',."." .........-

p (max) = .00728
p (min) = .00417
P (t8pl = .001:5

U",e Load
De.;d LO.3d

:4.00
13,0C'

FT FF:GM
INVERT

SOIL PRESSURE ANALYSIS

I
/1.....

I
I
I
.1

I
I
I
I
I
I
I

····1

I
I
I
I
I



:t01

.00

.00

SHEAF:
('h/0Vn)

r,::+'
r' - ,

,.•.-J,...
:-'~ !

psf

psf
p-5f
psf
psf

p';f
p:;f

~2387:
'-,e--; ~-\ l

:i:..i·:;,'..;:C'

•G84E'S

1I084B5

.2204:

.08495

.08485

.08485

:22450

p/p( bOll)
RATIO

"171
;;.. .......

Q'",,:=,'-'.
:..i.::.. ••_.. ;

474.

305,

5:)8.

744.

"70\ r·.
,: i \.,: ..

170.

L
35.
69.

102.
i"7!
.i.·.,;v.

237.

103. psf
1116. fr5f

9954:t lb·:;

p
F.~EQ/D

I O~) /' .j:~

1100612

.1\/\'-, ~

11 '._;~).::.. .- ....

.00247

.00572

.00247

.OC247

9:52.

"v.
O.

i.r:.:-.,
'-"-'::" :

O.
31.

,I :'j>t.

I:'! r:: 0
'..i'..i/ :l

1.,--;
:'t 7,.. •

548.

j':,
0·':;.

134.
1861:
238;
'''''.r'''if\
:::. 7t.·' •

143.
1592.

'1'1 o<=:
"".::. c ,-,,_,

<"7
r .:. •.1

17......:

.13

..:. ,~,

.13

o.

o.

o.

o.
20.

e,-,/"-.
..,j:::" \j ..

,~ijtl,

186.

85.3.

353.

103.

435;

13~3.

1707.

..: t:' ..-,
't • ...!'j

4,,50
4.50

4.50

~ ~ F l":
1.': : ,:,i..'

= 2253.
= 11'0.

r,
'..i.

47.

35:3.
156.

71t..
... j,l..'.

':llOQ.;
:-i:_"_",).l •

1 101333. 18.50 1.63

FOOTHIG DESIGN

GOVN ULT MOM~NT d A5

1. (>!)

CASE CASE 2 CASE 3

-I co r, .....
l·J c :.)~;

~ -!' :-, /'..
l':' = '.j\..'

22.00

1'i.OO
18.00
17 •OC~

23.00

Ch.?nnelHee 1

H:~ri::)ntal = 15200: 12113.

C,;SE (ft-Ib5) (in) (sq-in)

V~rtic21 (Net) = 17432. :3507.

NET FOOTING PRESSURE

GROSS SOlL PRESSURE

Feet fr-oJn w.:::ll

NET PR~SSURE LENGTH = 20.49

'!' 1\,,,,
l I ~.-' J

1
3. :)0
.-, .1\'\
.:.::.: V'.)

,,! l',....
l.';: c ;')'.

.~r..•~.r,

':'::"J .. ,_,,}

.-, ~ r·. ..-..
';'':.:'.'\.:

FOOTING PRESSURE ANALYSIS

FT FF:OM

I
'<I..

I
I
I
I
I
I

l·
I
I
I
I
I
I
I
I
I
I



steel (F12}{ural) 131.21 Ibs m :34 $!lb = $ 44.61

E·:~::~;··~·:.?:f~.i:):··: 33= 1~; cy fJ 2:55 $/cy = $ 84:53
Bac~fiII 8:83 ~y ~ 3.20 $!l:Y = $ 28.25

48

~35

.it

,::-r
• ·Jl

..:::.--:

.53

.40

.00
.00

.44
.48

.",.-.~..,./",

.'..j,?£".~,...:'

~ i 1 t. c::
• .l.i..l.l-I''':

12563

.10i39

.14318
.14318

.08327

.13973

.16165
.17813
.19493
21203
22944

:14798

.07432
00242

00417

003.56

.005067

.00417

.00295

.00668

.00417

.00269

.00431
OG47G

.00512

50
I'''!'..!

.,-.
10

.64
70

.34

.94
lcG9
1 25
1. 41

7 / .....:., "

6 14

C" -rr:
,_;; ..J~

8. .51

.: ,-,:
:::'.7'"

9 43

11 08

16 01

14.36

1v 25

16 83
17 65

15 18

11 90
12 72
13.54

.17 cy ~ 57.20 $/cy = $

5677
4143

7624

1954
")OC!
::..l.i.·..!

2-3179

10265

17242

4005:3
49117
59436.
71107

'1'i7-;C
'.J~ ..' ..:.'.1=

19106.

84214

13453

-it
-T'

...

.",

;to

1
1

4 00

8.00

:2 00
1 00

.00

7 00

5 00

1... 00

ConC~~2te Wall .86 ~:y @ 80:00 $!cy = $ 69.07
C(~ncr2te Footi~g 1:06 cy m 62:30 $!cy = $ 66.17

15.0':'
14 00

COM?ARATIVE COST ANALYSIS

I
.: I'.~

I
I
I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I



/
53

CGOv't1b;vl .e.

5eC+'O¥1l

i c::r, 0:) 15::) ~)U p;:f'!'"_'V

136 N', 11',t 00 p;:f..."'-.1 .1. •..;.,.;,f, ..'l". 34 ('1 d€gr~e"3....',·vv · .,.~

::>c; 5(: "'1:" i:"r,. degr"82-:;.::. ...1 a oJ I,)

40. 1'.'- 4t1 00 pd':,i ''';

1·00 1·00

·00 ·00 p<:-!''.J,

00 ·00 feet
,1,1 00 feet·v''; ·200. 00 ·00 pst"
00 .05 G
00 !\! G........}.i)t)

.00
.00
.00
.00

,.,t,
I '~""'J

1.00
=

=

=

=

=

=

=

.~".~ 1"1.1.

: '.'',...' T!"

5.42 +-1.

8 = 25.50

SMF
a
at
Ge

1.3~3 :.lope

(\ .•;
.'.,/1)

24 .. 00

!-Ie = 150.GC
w~ = 136.U
f) = 34.CO

CASE 1 CASE: CASE 3

W = 603000 ft Tw2 = 23.0 in

***** ANALYS:S OF CHAN~EL L-WA~~ vl,15 *****

H = 21.000 ft T =12.0 in CLw =2.50 in
Hb = 10.000 ft Twl = 12:0 in CLs = 3.50 in

f ~ = 26.417 it Te = 8.0 in
~h = ~5CO ft Ts = 24.0 in
Lh = 1,5 =ooe it

Zs =
LY ::

wALL GEOMET~:Y

ARIZO\A CANAL DI~)ERSICN CHANN~L RE~CH 3: H=21 ft (Road)

SUr"Ch2rg2

Seismic :

LOADING CONDITIONS

ULTIMATE STRENGTH DESIGN

'BAC\FILL SURFACE

I
\1..

I.,

I
I
I
I-
I
I
I
I
I
I
I
I
I
I
I
I



JO

'iiI
:.;:. '1

.29

.05

.08

.11
.13
.16

.00
II"'

IV'';

.24

SHEAF.'
(lJu!~Vn )

psf
p';f

pst
psf
p+

~..-.::
p=' :

psf
p';f
pst"

p;.f

" ~,,,,r,,.·
• ~/ C':·:i.,

~ j70C.'
" j" l ... '_'.'

,14~18

,05426
.05426

.05426

.05426

.0.5117

.05426

.112BO

.05426

C:Ot:
'-"-,~' =

:347.

180 •

24l.

513.

313.

'":,,:.r·
~;..,,~., :

813.

480.

146.

REQ'[ p/pi b?,l)

p F:ATIO

~00514

.OC4~.7

.ClOSiS

.00158

.00520

.0041 7
.00328

.00178

.00515

.00158
.00158
.00158
.00158
.00158

'7.:;1
!""'!',i •

'1::!:!::
i.'_"~ c

..,o~
i.'.J ..;.

1]CC:
':".J";.

285,

399.

5701:

I")O~
.L..l...'~.

285"

62:r

342~

~1C!
.lJ./i.

1140,

~c
c·j!

.::r:
II '_"..}

, r,
.10

,18
.18

10.~ '-'

.20

.80

.18
.18

.48

380;

o.

532.

7:"',,1.
--: '."""'!' ~

836.

... r",-:
'::\i'~ =

912:

1596,

1444.
1520=

1064,

d As
( in j (sq-in j

r. 1:";',
7,·jl"i

1,900 1.425 1.000

9.50

CASE 1 CASE 2 CASE 3

CASE 1 CASE 2 CASE 3

9.50
9.50

9,50
9.50

9.50
9,50

9.50
9.50

11.70
10.60

79.
777
·J'_'i c

0,

2525 .
5140.
7059,

809.
1527.

9377:
12151.

19295.

'100.1,7
':".J/"/ :

12874,

~'~~""!'-l
..::,.;./ / '7 II;

( ft-lb'; )

f:

2

******

"! ~ "-',:..:. ... II··.···.

2.00

.J; tlt,........, ..•.

~ 0 :,\,-.,
~ '..': '. ".'

14.:10

7cOO

~ r, ...... ,...
.l"7 ""~"i,..'

l' ;M. ;1,"',
~ "'.: = '.1·...'

2GcOG

WALL DESIGN

WAL.L. FHSSUPE
Feet above irv~rt

21.00

1 II 00

7 l\,..··

it:' :-'.'-',
1·_' & t.: ..)

Ulti82te Load Factors

17 ,00
1 L iVI... '_I. I.' ..':

p (bal) = .02910
P (max) = .00728
P (min) = .00417
P ftmp) = .00125

21.00

INVEHT
FT FROM GOVN ULT MOMENT

selL PRESSURE ANA~YSIS

I
-::·1....

I
I
I
I
I
I
I
I
I
I
I

·:·1

I
I
I
I
I



""•.J ...}

.00

1::0....}...}

.67
.00
.00

SHEAF:
P RATIO

00588 .20217

00540 18542

00613 21080

=00247 .08485

.00639 .21957

.00564 .19370

CASE 2 CASE 7..,

O. O. psf
O. 14. psf
O. 47 p--.f'.. ".

14. 80. pSt
67. 114. pSt

120. ; I."'! pSt.i~/

174. 180: psf
227. 214= p';f
280: 247. p,=f
2;30 247. p.;+,

334. 280. PSt
387. 313. psf
440. 347. psf
493. 380. pf
547. 413. pSt
6eO 447. PSt
653. 480. '!"',.=f'

r-"

706. 513. p'3f
760. 547. pSt
813: 580. p';f
Col.£. 613. pc"""_l;.,}'-l I: .,

920 1./:7 pd'. Wi,' • --

973. 680" pSt
1026. 713. p;f
1079. 746. PSt
1133. 780. p';+'
1133 • 780. psf
1261 860. p·;·f

; ''17
~ .;;"i

1 14
1.01

1 .,!~
;;.! .~:,.

•L.

o.
O.
o.
o.
O.

f.7£
'..!.' "- •

254:

592.

423.
507.

76!.
845.
929.

1267.

1808.

1098"

1436.

1014:

1520.

1183.

1351.

18 3C

16 10
15.00

= 16758. 13281. 10423. Ibs

= 19378~ 14934. 11111. lbs

868:31

51833
62231
73872.

1
1
1

1

l'l.l\
II ')\j

FOOTING DESIGN

3.00
2.00
1.0G

•00
1-1221

8.00

5.00

7.00

10.00
9.00

171100

21.00

23.00

16.00

12.00
11.00

24.00

15.00
14.00

22.00

Vertical (Net)

NET PF~ESSURE LENGTH = 21 .43 23.68 25.83 ft

GFOSS SOIL PRESSURE
Channel Cente)' = 190. 143. 103. psf
Ch.3nnel H;2el = 2378= 1689. 1169. psf

00 ~17306 20.50 1 70

CASE 1

SUM OF FOF:CES

NET FOOTING PRESSURE
F;2;2t from 101-311

":' t\!l
~ t ........

6,00 4:75J 13,°0 90

3:00

.• 00

24 (:; '" r, 4 50 13- ·t- V . .
,.,

3 C0 t- O 4 C"' ..-'. 1 .j:,"; . ..11.. •
~..-' (',t".

*
1 .L. A c:r, 1 :3~~ "'..'\. ~'...' ..

WA!_L CA::E (ft-IbsJ (in) (sq-in)
FT FROM GCVN ULT MOMENT d

FOOTING PRESSURE ANALYSIS

I
::1

I
I
I

-I
I
I
I
I
I
I
I
-I
I
I
I
I
I



r.i
\l:~

02

23

7<'
• .~I.J

(\f.
• \/"'T

"l r,.i.e

.61
.66

.57

.48

.40

.00

.00

.44

0(:412 .14172

00247 .08485

00377 .12964

00417 .14318
00417 .-14318

00247 08485
.00247 .0;3485

.00708 .24337

• (I!)475 .16312

.005t,b II 19455
.00613 .21Ci60

.00520 17;372

00417 .14318
00417 .14318

.00438 .15056

.00247 08485

.00247 08485

.00417 .14318

.00394 13538

.00353 .12143
00353 12145

44

19

13
13

39
34

13
13
19

2.55 $/cy = $ 90~27

3:20 $/cy = ~ 31~56

.34 Sflb = $ 33.47

= S 358.19 per foot of half channel

80:00 $/:; = $ 741138
62.30 $/!:y = $ 70~07

57:20 $/cy : $ 8:47
.34 $/lb = $ 49:96

Q{\
.uv

.69

.28

1")1..-.'-'

1.~.j

1 5b

93
1 07

1 39

4,,50

4 :;0
4 50

7.11
7 97

4 50

6.24
5.37

4.50

4 50

14 06

8 84
9.71

10 58
11.45
12.32
1317

78
221.

880
477

2261

8251

4629
62U.

2261

69267. 16.66

91:.'577 18 40
96632: iB 40

20323

31559.

47599 14 93
57757 15 i9

13393
16618.

24541.

82212 17:053

2

.~

..t·

1

***

i 00

.0; (';l',- ~ ._~",

4 GO
• r·,r.,_, "i'.-"

5 00

7 00

E~{~3vatiGn 35.40 cy ~

B2ckfi!1 9.86 cy @

Steel (Flexur31) 146:95 Ibs @

., /\'"':
J.,' '.l'·';

19 00

Concrete Invert .1) cy ~

14 00

12.00

Steel (T!S) 98.44 Its ~

11 00
10 00

'1 00
8 00

1t 00

COMPARATIVE COST f.N~LYSIS

I
:·1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



j t::r', 00 150 00 pef... -..J ..... ,

135 O(t 136·CO T!;-f· r -
~l 00 00 degrees..:;'1 oJ""!

25,. 50 '1<:: 50 degrees~:.J·, ....... 'l'!o 40 00 petLftj,'1'J}: ·
1 00 1·00

·00 ·00 PSt

·00 ·00 feet
00 ;-"., feet· ·\i ~.I

20{). 00 ·00 psf

·or ·05 G.,

·00 ·03 G
1100
:100

.00

.00
.00

1.00

= 25.50

5.42 it.

rOMS =;:'.fr

i] =
Gt =
De =
i'r"" =...... c.

Kh =
Kv =

fe' = 30~JO. p-si
f/ = 480(;0. psi

CASE 1 C~SE ~ CASE 3

***** ANA~Y~IS OF CHANNEL L-WALL vi.!: *****

Seismic

Lt = 16.000 ft

! ~ = 27.500 ft Te = 8.0 in
L~ = .500 ft Ts = 26.0 in

H = 222000 ft T = 12.0 in CLw = 2s50 in
Hb = 10~OOO ft Twl = 12~O in CLs = 3&50 in
W = 60aOOO ft Tw2 = 24.0 in

ULTIMATE STRENGTH DESIGN

APIZONA CANA~ rIVERSION CHAN~EL REAC~ 3: H=22;t (Foad'

Dist3nce from tO~!~~i~~~~nel
!--kT iz::::nt·31 v!::'~· :..,li_pJ..

EXCAVA:ION SLOPE

BACKFILL. SUF~FACE

!!H=;./drBulic St.ructuro2 11

Wi':LL GEGMETRY-

LOADING CONIiITICNS

I
I
I
I
I
I
I
I
I
I
I
I
I

:-1

I
I
I
I
I



PSt

pst'

pST

psf

psf
PSt
pSt'
p·=t
pf
p:;f

522

no{""::J.i. / _

65.3

f.t:':'
'1'_'; •

784
751

5:38

326

710
.i.

555

490:

294

686

163 •
196
'l'l'-'.:.tc •
'j/1
~O.l

1407

1. :)00
1.000

CASE 3

CASE 3

7C.:i~
... fW_

9 "::0. :_' "

741

513

627.

285

456

..... ,...,=.:.:0 ....

570

912

684

285.
'l0~
~I.J'_:

1083

1197.
1254.

1. 425

1026

1140

1.425

CASE 2

CASE 2

608

o.

t.O,·~
'~;..jl

532

988

152 ..

456

",,1:'1"'\:'"'.
l·...:~'·~;

11 40

1292
1368

1064

1. 'iOO
1.900

CASE 1

CASE 1

5.00

2.00

17,,00

6.00

10; (H)

21.00

0{ 1'"1 ."'.J""
l£.eVV

7.00

F.OO

8.00

1.00

16.00

20.00

'..,~. r~{}
...........}.wI

WALL PRESSURE
Fe2t above invert

Ultimate Load Facto~s

p (min) = .00417
P (t~p) = .00125

Live L,:,.::;d
De.3d LO.3d

p (bal): .02910
p (max) = .00728

WALL DESIGN

C'T FEOi'! GO{)N ULT MOMENT d As REG'r: p/p(bal ) SHEAF'
l!

ItIVEF:T ,-. ... Cf:" ( ft-lb~. ) ( in ) ( '=q-in) 1, RATIO i lJu/fJ\h )
oAL ... r

,

22eoe * O. 9.50 .18 tf\.1C'O .05426 .00..........' J. .Jl_'

21.00 * 87, 9.50 18 .00158 .05426 .03
20.00

*"
369. 9.50 .18 .00158 .05426 (\t:"

• 'orw

19.00 :f, 880. 9.50 .18 .00158 .05426 .08
18~OO *"

1651. 9.50 .18 .00158 .05426 .11
17.00 :f, 2716. 9.50 <1'\ .00158 .0542,5 .13.LO

16.00 * 5140. 9.50 .20 .00178 .06117 .16
15.00 * 7059. 9.50 '10 .00246 .08441 ~20.":"-'

14.00 *"
9377. o COr'. .37 .00328 .11280 ~~4! .·_!V

13.00 * 12151. 9.50 .48 .00417 .1431'3 'in
~i.i

12.00 * 13588. 9.50 .48 .00417 .14318 .36
11.00 .., 19295 . 9.50 .59 .00520 .17882 .43.::

10.00 23779. 9.50 .74 .00650 .22323 1:"'1
•._Ii.

9.00 28947. 10.70 .80 .00622 .21361 1:"'•.Jq

SOIL PRESSURE ANALYSIS

I
:'1:.:'.

I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I



!",-::+r··
psf

p=.f'

T,': .~r-' ,

1'-=+r' -' :

psf
psf
psf
PSt
PSt
P
~~
j,

PSt

lbs
Its

.08485

ri/n:' ~._=: 1 )r· r' .- .. - .

RATIe

7i::7
/ •..: •..1

_.-' .....

~C'l:"

J..J.J'I:

88

'1'11:.:..::. ....

553

-;'<1 i.
! .i. 7

o.
22:

L~7

'-"-' -'

~.'c: ,:,
:;.. ...'::

188

121

587.

454

p

12249.
11756.

.0(::247

.j.':.. l,}

7C'(

911

:1:'.-,
~ ..J:::.:

11'9 :

o
O.
O.

14
67

172.

B(',5

5~'4

64 If

963
j(:16

1067'

24a76 '17 15 H,;..; .

143 1r~'7 pSt\i'';

1767' 1237. psf

11 22::
11 4
1306.

16174.
14507:

o.
O.
O.
O.
O.

:' if 1<

7.

3.37.

172.

:~,,:,7 •

502;

254~

832.

1161;

1326.
14(1~' :

157L

= 21030.

= 24:30:

= 1837'2=

'*
0 Ii r:-r·, •1:'-".' , ,

-~

:* 4 1:":"\ j
.j

~ .._1'.) J.

.. r,.l'<.
i. '" '.j:}

Heel

, '::: t:t:
~ ,~; ; .~ '.'

..,. r·.,ro.
•.:: .'.~: ',.'

2,on

141:0D

FDCTIN:~ I=ESIGN

2:;.00

22.00

10:00

23.00

21.00

11:00

Ch.3 nne 1 Hee 1
Channel Center = 190.

CASE (ft-lbs) fin) (sq-in)

CASE 1 CASE 2 CASE 3

'3UM OF F'JRCE'3
Horizontal
Uertic.31 (Net.)

NET FOOTING PRESSURE
Feet fpom wall

GROSS SOIL PRESSURE

NET PRESSURE LENGTH = 22=58

8.00 2 34856. 11. 90 .86 .00604 .20759 .56
7.00 1 42750. 13. 10 .96 .00612 .21026 .58
6. 00 1 51883. 14.30 1.07 .00624 .21441 .61
5~ CO 1 62231. 15.50 1. 19 .00638 .21920 .63
4. 00 1 73872~ 16.70 1.31 .00653 .22450 .66
3 =0(' 86881 .., .90 1.44 .0090 .23020 .69il

2 I: 0':) 1 10133:3". 19 1) 1 c::o .006:37 .23624 .711,_'1_'

• =00 1 117306. 20.30 1
.,., .00706 :24255 .00.l. .;a:.

.Oe: 134875:1 21.50
oj; ,.,..,. .00725 .24909 ,"",.,
i. 'J; .\/\/

.-,t:"" ..... "'.
_._ c'_:'

.....~ "-'..-.

.;:. ~ ~ •.<, ,

FOOTING PF:ESSURE ANALYSIS

rr ~ROM GOVN ULT MOMENT ~

:1
:::-1~. '. .'

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



25

02

11 i5

C" •
• .•J 1

00

.,
• ! ~.

.O.:l

.36

.55

40
44

.48

.33

.00

.27

.01

.25

20:3:34

14318

08485
084E5

';''1~ ':'t',: .... :....:. ..•..

7.06

.084E;j

14318
1431:3
14318
14318

.14318

.18304

.14743
.15765
17029

.14318

",?" ~.-,

/:J J. .J:;:

oeAL

00417

0024

00684

00427

00429

0041/
00417

00417

00417

00247

,00417

.0041/

=00247

.00459

:00570

.00247

68

23

13

47

/.-,
/ ,:)

14

27

42

,13

52
~7

,·..JI

"F;, '-'::"

of ..,.-,
j, ·.L~

'! -;
l. ....

1:03

1.48
1 65

8 3'1

4 50

1, i:' .....
......;t.,:

4 5C'

4.50

4 50

/,
-: "_''-'

5 4./

4 50

7 42

4 50

.-.l'\ ,",_'...: '.i

, ,c"
Li L!

18 1'"'

10 34

14 23

12;28
13c26

15 20

~03

l"'j-r ..-"
;;./ '..i

5.57
of (,At:
• '.: V '.... 1

3587

Ij;::C:7~
~.~ ...i'" .i.

38399.

21235

Srjl
11215
14091.

.:.;7172.

31258

68533

2

7

***

*
**

3 C·..,

<l ..........
'.j',.

7.00
6,00

le 00
9 fIr"!

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

1/ 00

""01 ..... ;.,
"':'.i "..:' '.:

2: OC

12 GO

1 00
~:; lil''....." .~. "."

CO~PAP~TIVE COS~ A~ALYSIS

I
:··1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



150.0G 150;00 .....-J,..

~'- !

136.00 In.!;') pef
34.00 34.00 degi'ees
251150 25.5(,: degr22s
40.0l} 40.00 pef
1.00

, .00.i.

.00 .00 PSt
.00 .00 feet
.00 .00 feet

200.00 .00 psf
.00 .05 G
.00 .03 G

..... !\
I"!}V

.00

.00
.00
.00

1.00

25=50
40.00

- ; c:r: rd'.
- J.'~'.1.• ".!~.'

,,00 ft

5.42 ft

Qb =
De =
CE =
Kh =
t\v =

!..)erti':21

g =
KWiliili =
SMF =
Q =

;'c l = 3000:

Comp2ction

~ = 34.00
Bad.:fill :

eASEl CASE 2 CASE 3

Hb = 10=000 ft Twl = 12~O in CLs = 3.50 in
W = 60~OOO ft Tw2 = 26.0 in

Zs = 11'333 slope
i..::.~ = 1.000 ft

Lf = 28.667 ft Te = 8.0 in
Lh = .500 ft Ts = 27.0 in

H = 23.000 ft T = 12.0 in CLw = 2.50 in

WALL GEOMETPY

EXCAV~TIGN SLDFE

ULTIM~TE STRENGTH DESIGN

BAC:r:~FI LL SUF~FACE

Distance from top 0: eha~nel wall

LOADI~JG CONDITIONS

I
':1~'.,

I
I
I
I
I
I
I
I
I
I
I

",1..

I
I
I
I
I



SHEAR
(IJu/0Vn)~~ATID

05426 ·00
05426 1-,7·\t ..)

05426 ·05

·05426 ·08
05426 •1·L

·05426 ·13
0.51 7 < 6~ ·
·(l8~4: "J(',

11280 ·24
14318 "'1'

~7

1 I." ~ ::: ~,b·.'1",_ ·
·i/882 ·43
22323 C"-,·,.J~

1.000
1.000

p

REG/D p/p(bal)

I'; ~. ""'I'".r".
II V;·)·~i.;:;

•00158

.00520

.00158

.00158

.00158
.00158

:00178

1.425

43
C'C.J ...

10
• u

As

<1"\
.lO

.18

.18
18
18

r. 285 169 psfv · ·
76 "1C'C: 20 1 pf":".J-_'·-I C"-' 235 234 pst"!..J"- ·

22a· 28~ 267 P.; f

304 , :B5 , 300 , p3f
380 285 332 ps f
455

~ , ~! 36 =- !lC f· j':':- -'-· -' ~-

532 399 ,9:3 , p3 i'.
! :~. ,-. .. ~ .. 43 Ps;. f'::'jC if:c' -,

':: :j .~ 13 4,~ r ..- ......
...: ". ,1=. :

r
~ ,~,O C::~!"'. .i, e: 1. - : -'-' \.: "T '-' r"-
8 =5 1. 27 52~' pst- '''; ·."\ 2 :::;:;.q ;:'/". , p';;'7 -
98:; .., 4<

~'i' 'I P'S .::
! .!.

1Ub 79E 627 , llSfr

1 1 40 855 '.."-' ". P-3 f'
1'-, ,

,~ °
.~ 6'7' 3 p"3 f

~ .!. .!.-
1..,,: .-:' 969 725 ps .-

':::"'" "- · T

1 ~""-' 102t, :i::e, psf~ ~c:: I '-!'-'
< 444 1OS3 ::.1 pst.. / 7

5t'".r·. < 140 82 it psf.i £. ~) .!.

<5 ,~ < 1e;7 OC:7 psfL ... L '-"';1

< 67: < :- 4 9< ') psfL L "- ...' · L i-

1748 1,~, 1
,

13
,

1 ps f!. ..

1.900
1.900

9 50

C' c:'t':...1 ••..:

° c:­...

c 50

.... 5C'

'i 50

~' 50
9 50

CASE 1 CASE 2 CASE 3

9 50
9 50

9 50

90.
o

381

9377

1 C .,,_.~
... _0 ...;

~ :,-,:,'-,
i:':C7 i..

.-.'

1 t',: t!t;
,j,'.!;'./\i

9.00
Co' t':{;
:";.'.".:

7.00

1.00
,00

3.00
4.00

co .......-~
"-; .. '.j'.)

6.00

WALL DESIGN

1'7 /";i";
~ '-'; \.,"".,.

11.00

17~C:O

22,00
21~OO

23.00

HALL PRESSURE
Feet above invert

CASE 1 CAS: 2 CASE 3

20 Ou
1'1'.0"""

22 00

Ultimate Load Factors

23;00

21.00

1i ".

p (tal) = :02910

p (m2x) = .00726
P (mln).= .00417
p (tmp) = .00125

HWEF:T CASE (ft-IDs) (in) (sq-in)
FT FROM GOVN U~T MOMENT d

SOIL PRESSURE ANALYSIS

I
::1

I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I



57

.00

.64

.00

pst"
p;t

psf

-r- :=.

ft

- - ('il-, "!"r-·

p·;f

pst
psf
psf
p-;t
PSt
pst'

Its
Its

p·;f
p'::,f
f"1=~"r"-' I

p';t

,.,7C:CO
.~i "..Ji:

=23258

-":-"7 t':7 "7
• &.-o..J'-:'_'.'

.".( r,o;
• :::...:J 1. l.~' .i.

.2505t,

.23020

.23182

.23476

.23742

.23501

858:
94:3.

7Q1
:; ....

8':'3.

._' !",' :

103.
1295.

524s

.i.,r:p

0[ .;,-,

1.';:'..:..:

"";";;- .
'-' '-'--.";

")0 "0.a:..:,,' • .a:..:

13409.

CASt: 3

12759.

l"~;L. 7t::.
• \.: 'J',..}; ...J

,,0070(;

.00683

.OOS03

.006E4

1024.
1078.

143.

,::;;.:.....!.'--.

1241.
1241.
1385.

1133.

70C"

1866.

25.61

1187.

646,
592.

07,.....
/.: "

--,.!:""
.j ... --:"

'-1;"7
.:.. ...' .. :.

o.

o.

434"

! ·-,c."_. "

51.

17733.

CASE 2

15789.

.92

of i,e"
1. ,.J

of of .-.
1.L

1.22

1.,:)8
1. 81

!i-,"7
':::,M":' "

0,

155.

o.

o.

77'i.) ::

1\
:'J.

'it}.: "

t:"7"7
"- .. '-'"

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

1574.

1407 .

1157"

1324.

1658.
1741 .
1741.

1491.

= 23103.

= 190.
= 2605"

= 20102.

868S1:

'7-:r".,:-,
.... -:J':'; ,:;..:.

'1

.00

1:. r,(:

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

Heel

2.00

6=(;0

1.00
•00

3.00

10,,00

22,,0('

25.00

lJE:'rtical (Net)
Hor' izonta1

Ch2:nnel Center

FOOT Hie DESIGN

,,00 154115. 23,,50

NET FOOTING PRESSURE
CASE 1

SUM OF FOF~CES

FE:'2t from !,;!.::.ll
25.iJO

GReSS SOIL PRESSURE

NET F'EESSUF~E LENGTH = 23.53

-: l\.~·

" ,\:".

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

2.00 117306" 20~70

1.00 1 134875. 22,,10

3.00 1 10i333. 19.30

FOOTING PRESSURE ANALYSIS

I
;°1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



,i
• i !

!.I"'\
.l.t7

:0(:

.t·O

.-57

.00

.15

.00

.04
(\7.v!

.34

.64

.19

.11

.32

.31

.31

.31

.31

.53

:GO

•1,~.GGO

,,08485

,,08485

.17151

,17715

.08':+25

.0:3485

:1653'1

.24'158

.14674

c: Ll::,,-,.'..l ...j

.15744
i C:7Cl 1

.J.·•.u :'.1.

.08485

.08485

.08485

.08667

.20092

.13343

.20751

.18-'"41

:23727

7~'" 45
83.83

= $ 410.32 per foot of half channel

;; ;:)0655

1100463

•(J055C

.OC458

.00427

.00465

.00585

.00247

.00247

.00499

.00247
.00247
.00247
.00252
.003SS

.00604
.00604
.00537

.00478

.. 00460

.34 $/lb = $ 64.38

1,
,.1. ...'

i..1,.
II '_'"1'

11,1 '7

.23

.33

•.43
.48

.13

.13
.13
.13
.13
.14
.21

.36
.39

.sa

~7 L1.
.i. ...' • :,,;,_:

101. 4.50
24. 4.50

of .~ r:: .....
1. , •._it)

267. 4.50
553. 4.50

105:94 Ibs @ .34 i!lb = $ 3j.02
40.09 cy ~ 2.55 S/cy = S 102.23
12.11 cy @ 3.20 $!cy = $ 38,,77

8777. 6.54

1625. 4.50
2478. 4.50
3586. 4.50
4982. 4.50

6702" 5.52

21309;; 10.61

1413C~ 8.57

37044.

79264;; 17.73 1:l 32

11242: 7.55

3

3

3

3

"­-t·

.,

.~

3

.,

.~

1=- !\ ..a .•

J;; •·..i t
.)

of ;\.'\
L;;" =.•.':.j

8:00

6,,00

3:(:=0

211:00

!OJ!}

9.00

17 .. 00

23.00

12 .. 00

16.00

20.00
P Or';

14.00
13.00

t;;:ckfill

24.00

15.00

Total

C0nC]~ete W211 1:05 cy m 80,00 $;:y = $

Con~:ret2 ~GOtil'g 1:28 cy rn 6:.30 f!c; = $

Concrete Inve~t .10 cy @ 57.20 $!cy = $

FT FROM GOVN ULT MOMENT d As REQ;D p/p(bal) SHEfR
wALL CASE (ft-lb-;) (in) (sq-in) p F:ATIO (')u/0\)n )

CGr:P~RATIVE CCST ANA~YSIS

I
'I
I
I

I
I
I
I
I
I
I
I

i Ii

I
I
I
I
I
I
I



0/

,-•.4 ~r- ..,.
LM·:tC,. .:;=

150.')(: i i:'r, ........-, p:fLJ';"J')

136.00 13:~.OO pef
34.(;0 .34.00 degr'ee';
25.50 1")1:' COti degrees~.J •.•J'.,/

40.00 40.00 pd
1 ()('l 1.00..... ",.

.00 .00 p'5f

.00 .00 feet
.00 .00 feet

200.00 .00 psf
.00 .05 ,~

,~

.00 .03 G

CASE 2

.00

.00

.00
.00
.00

40.00
1.00

CASE 1

= 25.50

=136.00
= 34.00

.0::) ft

K¥!min =
c;MC" =.·!I!

Q =
Gt =
Q.: =
CE =
k"l.. =P.;:

Kv =

.00
.-, r-..~~...::.. '.) ...:

100=0(:

f:: f = 3CjC. psi
f:rr = 4~:~C(iCz = p';:

Comp.::icti1)n
Sei-;mic :

Backfill

***** ANALYSIS OF CHANNEL L-WALL vi.15 *****

H = 23.000 ft T = 12.0 in CLw = 2.50 in
Hb = 10z000 ft Twl = 12.0 ill CLs = 3.50 in
W = 60.000 ft Tw2 = 27.0 in
Lf = 29.750 ft Te = 8.0 in
Lh = .500 ft Ts = 29.0 in
Lb = 1,5.000 ft

ULTIMATE STRENGTH DESIGN

EXCAVATIGN SLOPE

ARIZONA CANAL DIVERSION CHANNEL REACH 3: H= 23 It (Sloped)

Dist3~~ce from tc; of ch211nel wall

\oiALL GE:DMETF:Y

LO~DIN~ CeNDITIONS

I
':'1.'

I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I



SHEAR
('Ju/0'Jn)

psf

psf
P ~-
~,

pst'
psf
p';f

- - .-.rr=·T
p-;f
T:;::'­;......

pst'
p_f

p-;f

psf
p-;f
pst"

05426 .00
.05426 .03
.05'126 .05
.0542.5 .08
.05426 ·11
.{)5426 ·14
06155 ·17

.0ael1 ..":'::1
11:~.5,~:

1"),(
.~'-'

.14318 33
, 15076 41

19299 c: ~,. ·...:~}
24370 ·60

790

",,-,,-.
::..1';;

575

~04

23'1

8'17

432

611

82t..

53S'

933

2lB

209

468

754

682

328.

1G04

1.000
1.000

REG/Ii plp(b?l)
P RATIO

=00709

.00417

.00158

.00562

.00250
.00179

.00158
.00158
.00158

.00158
.00158

.00439

-r..,-r,
/ ! 7

39E

67,;...
725

994

28:;

5,~·c

285

833

940

i 155

i04

1262

1101

1..116
1369

1.425
'! l-ii:'
... 't<:-J

50

39

.lE:
.18
18

.18
10... u

.18
.20

.... r"i
:::'7

o

311

752

"r-:I".
.;. ...!,\!

17QL.L •...1 ... ,_,

1826

1253

103';
111 0
1i t~2 I:

161~

1754=

1.900

j' 5C

CASE 1 CASE 2 CASE 3

S' 50

CASE 1 C~SE 2 CASE 3

9.50

9 50

9.50
1'.50

9 50

9 50

9.50

9 50
9 50

o.

458
110.

7190

1075.

C' .. ..,.n.
..J 1/ 7 •

1S'901:
3233

9681
121,59.

:.... / ........,.-,
• ,~,:,J! .,::':-

.004~.7

.00125

~-

*'01-
·or·

*

WALL DESIGN

6=00

4=0(;

"/. .
.L '7 = !)".'

2.00
.t .~ 1'.

i. tjt)

5.00

lCUY
9.G)
:;,00

~;;' l\ "-'.
1,\.:=".:\/

"j:' t,r·:
':"'_' I '...;v

21.00

Fee~ 3tOV~ invert

Ulti[la~e Load F3ctors

P (:;lin;: =
p (tm;:) =

~. " ~.-_! " ­p -'. !.!.:-:,;.: -

"'to! r·..~·.
~ 1. • I.J~}

')7 t"',r't
~·_-l ' ..

"f. :"":.-".'''t ;':.:

18 CO
17 ;:-)

FT FROM GOVN ULT MOMENT d As
IN1)E~~T CASE (ft-It.s) (in) (sq-in)

SOIL PRESSURE ANALYSIS

I
I
I
I
I
-I
I
I
I
I
I
I
I
I
I
I
I
I
I



"11.
/'t

Le.:
,-It

76

70

73

71}
.f &:.

,10

.00

.00

.71

.00

SHEAP

.....-x
F::'I

psI'

r,c':·
t""-"

p-sf
psf
pf
psf

psf

ft

PSt

psf
P':;f'
psf
c.·:"r ow"

Ibs
los

psf
p.:;{

psf

psi
psi
p-sf
psf
PSt
PSt
p'sf
PSt

PSt

25i40

30430

24406

a24444
.24389

.245SB

.25755

808.
841.
874
965.

743.

249
282
315.

l-r-r
Oi!

480

710.

381

776.

103.

611

IjC '7:7
..:,./ • ...; •..1

414&

578.

O.
19

545.

85.

1338.

14146.
13702.

CASE 3

00818

00710
1100710

.00741'
.00732

.00715

.00886

.00777

.00711

143.
1937.

2t:.54

_. -
H::,

845

o.
o.

89t::

631
577.

j~:-,

i .J.::;

31G

105?
1113.

17262.
18848.

417

1220 .
1273.
1420.

684

203

CASE 2

149
96

o

'1 71­
.I.,,''''::':

f of!
.i. • 1.;:'

1 01

1,5:3

1.08

1,26

1 47

170
1 83

801.

233.

0.

o.

557,

314~

o.

476.

63'1.
""'-"-'.
.... ~'.'"

o.

882,

.c-'-,
,L·,JL·.

1287.

1612.

1774.
1997.

1206.

136~' •
1450.
1531.

1044.
1'f"'~
~ ,i,;;"'.J.

CASE 1

12 50

o t::t!
:' ,·.}".l

11.00

= 2686.

31648.

48590,
1
1

~ ..-.. :"'\" ....
~;j: '.)'./

7.0(:

2,OG
1.00

•00
He21

8.00
91100

10.00

"'"':!it t,ri
,:. '"'11: I."\,:

1:2.00

i C,l. 00

1':;.00
13,00

22.00

11.0(;

21~OO

23.00

1:3.00
17.00
16,00

FOOTING DESIGN

Channel Center = 1901:
GROSS SOI~ PRESSURE

NET PRESSURE LENGTH = 24.62

SUM OF FORCES
Horizontal = 22072.

NET ~OGTING PRESSURE
Feet tf'('Rl wall

'27.00

Vertical (Net) = 24589:

.00 172849. 24.50

~ 00 98403 18 50
7 OC 114526 20 00
2 00 132261 21 50

6. 1 70703 15.50

8 00

1 00 1 151678 23.00

9 00

5.00 1 83819. 17 00

7.00 58984 14 00

FT FROM GOV~ ULT MOMENT d

FOOTING PRESSURE ANALYSIS

I
",::1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



• t}~}

.14
fe,

• .1.."

.24

.GO

.35

.37

.30

.46

.42

.35

.00

.49

.36
.39

1:','
•..J=:!

.61

{Vu/0Vr; j

""'101::0
• .L...L..'..!'..!!

RATIO

.0:3485

........... !. '-,C"
:I '·.·'c:"t:-;:·J

"! '-:'C-Z7
• .L.L..:":-..J.~

'1 'i p::':'r..:...:.. .t •..f ....:

~ ,: ~.: ,-,
.1'1'·; .... 0

.18372

.18619

.2001'1'

",.-..-;~:
.J.7':'f/

.21121

z08485
.08485

.27570

.08485

.20222

.16531

.20194

.17602
.16947

.17480

.16230

.23005

t\~ / .. ,''\
:j.J r. ')'J

= $ 436.10 per foot of half charnel

p

l":/';C::7i::
.'.''.f·';;·.)·..-

~00247

=00247
.00247

.00417

.00512

.00483

.00373

.00493

.00247

.00247

.0058,:;
.00802
.00665
.005'38
.00542

.34 $/10 = $ 71 ~~

65

31
41;

17
'.I

13
1.J.,..:

.48

.55

.13
13
20

.45

.51

.to

1 88

1 71
.:. / J.

4.50

4 50
4 50

4 5('
4 5G

c: t..-.,
'.1 c '-'':''

4 50

4.50
4.50

4 50

8.98
7 86
6 74

1i ,22

21 30

10 ~ 10

1.06 cy ~. eo.oo S!Cj = $

14~32 cy ~ 3.20 lIef = $ 45.83

i07.40 Ibs @ .34 $!lb = $ 36.52

3460

15,50.
2381~:.

22
'14

951.

I.not:
'tOl/

1 •• \.J. :
:;.:!/.: II

2072.6

648';' •
8508

10'7''Y~

13723

i41470

·-,J";i,,~ '"
... ~i.7""1

3

3
3

3
3
3
3

;1 ,:-·r.
'7,. '.."'.•.'

7,00

~ r\ i'.
..:.a ....:'.··

:;,00

4.50

lG a =:J;)

20.00

16.00

23.00

21:100

18, ():}

12.0()

25.C:G

17.00

19.00

151100

Backfill

13.00

Concrete Fcotin; 1.36 C~' @ 62~30 $/cy = $ 84r.92
Corcrete Invert .07 cy ~ 57.20 $/l:y = $ 4.24

Tot::::l

Ste~l (Flexural) 210~43 Ibs @

COMPARA~IVE COST A\ALYSIS

I
>1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



PSt.00

1.00
40.00

£7
-'-';

.00
.00
.00

2001'00
.00

.OG

.GO

40.00

CASE 1 CASE 2 CASE 3

= 136.00 136.00 136.00 pet
= 34=00 34.00 34.00 degrees
= 25.50 25.50 25.50 degrees

Iw2 = 32.0 in
Ie = '3.0 in
Is = 34.0 in

.00 ft
5.00 ft
5.00 it

tJlmin =
SMF =
If =
Qb =
Qe =
...,... =I,.,c,

Kh =
Kv =

.00
10.00

100.00

H = 50.000 ft
Lf = 2'3.167 ft
Lh = .500 ft
Lb = 18.000 ft

Ho!""izont.31

H = 22.500 ft T = 12.0 in CLw = 2.50 in
Yh = 12.000 ft Twl = 12.0 in CLs = 3.50 in

***** ANALYSIS OF CHANNEL L-~riLL vl.l:' *****

D{ = 1.000 f't
Zs = 1.333 slope

Backfill

Cor~p?ct.i(;n

Seismic :

ARIZONA CANr~L DI~)-EF.:SION CHAtn~EL F~EACH :3: H = 22.5 ft (Rock)

Distance from top of channel wall

BACKFILL SURFACE

:.IALL GEOI'ETRY

LOADING CONDITIONS

EXCAVATION SLOPE

ULTIMATE STRENGTH DESIGN

\

I
.::1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



f\C.~~.. '-'

17.~,-'

.19

.00

SHEAF~

(Vu/flVn)

psf
PSt
psf
pSt
psf
rocf
t'~ -

psf
PSt
psf-

PSt
psf
p-5f
psf
psf
psf

p·;f
psf

i r.,c:,:!C':
..... ....... :.J •.J._,

,,05426

,,05426

.05426

:05426

547.

210.
253.
296.

382.

lO"i
'1'-',,",

339.

418,

,""',
o/b.

773 .

450.

5n.
595.
611.
.544.

.-.,""11
70';,

935~

806.
838 .

741.

1.000
laOOC

F~EQ,tD p/p(bal)
p PATIO

.002(:5

.00158

.00158

.00317

.00158

.00158

:00776

.00158

.00158

"'"77
J II •

347.

8,53.

285.

519.

949.

.£0"'_' ... 1 r

605.

433.

285.
285.

1 '107
....:.~. ,_, r

of ..~..:. to:
.i.~'...h;"

... W-.,J/1:

9~·2.

1035.
1121

1980.

1207.

leos,
18~·4.

2023.

1. 9j() 1. 425
1. 900 1.425

806.

£",.,
""~"::'.

o.

1150.

921

233.
347.

1723.

1494.

1953.
20,S7.
'''He.,
... .1. •..;..:..

2411.

1265.
1322.
1379.

1609.

1838.

2641.

'::"'jQ7

'1C:"j":
6.-Wi:.,WIl

CASE 1 CASE 2 C~SE 3

CASE 1 CASE 2 CASE 3

7 t::i'\.....,.....

wALL DESIGN

15.50

3.50

19.50

17.50

I"}'f C:/\
::'.1. .-..;v

2.50
1.50

1. t::r:
•..! ....}".,;

5.50
4.50

.50
.00

It..50

20.50

111:50
10.50
9.50
8.50

14".50
13.50
12.50
12.00

l-!ALL PRESSURE
Feet above invert

22.50

p (max) = .00728
p(min)= .00417
p (tmp) = .00125

Ultilate Load Factors
Li. ','E' L.,:.ad
Dead Lind

22 50 * 0 9 50 1c-
'.'

21 50 * 112 ,.'> 50 1:3. 7
'-".'. SO * 477 '1' =1', •8";:'..i . .'''; .~ L

i ~. C:i"': :f. 113.7 9 50 ; ::J, --:-"i ..'..i

18 5:) '" ... <37 9 c:,..... 1r,
.f. .c 1 · •..!',-' . 0

•7 coo .....

* 35.7 .... 50 1 ::'1
__;'.J

L 7

•6 50 * 5920 jl :(: ')1:.l . ·< "" 5~ :* 9056 9 1:"' ..-,·..J oJ ~) ,." c.

·A ~F: *. .1c' .' L ',,::' "" n 4t:1 ._, ...... ~.'"'!'-•

- -- .,
18204 c 5- --' , .I ::"j

, --, "" r· ;
2l~447 :. '= l

-'- ._' L · ._: ,..i .,... c·
." -. ( 280 - ;:- ....

a~:~~ •. j •.J

, : , ..,.,-,r::: !. < r - -:.~., ,
~

,_,,.
~ - ~

SOIL PRESSURE ANALYSIS

FT FROM GOVN ULT MOMENT d As
INf)EF{T CASE (ft-Ib';i) (i"·l) (sq-in)

I
:1
I
I
I
I
I
I
I
I
I(

I
I

·-1
I
I
I
I
I



Gt

~""./.J

~­.! ~.

.72

.84
"7.Of

.77
.79

Q·1
.u...:..

.89
.00
.00
.00

psf
pst'
pSt
pst'
PSt
pst'
pst'
pst'
psf
psf

PSt
psf
psf
psf
PSt

psf
p';f

psf

psf
psf
n·:.;r- .

psf
psf

'i.._
J.U·~

Its

N·
I ...·

pSt

352.

l."',"'t70.

"'7nn..Joo.

279.

169 •
206.

791.

077
... '_'l

~I'\

.J7.

96.
133.

23.

315.

644.

7C"1:
I -i'i.

6:31.
718.

864.

0")7
'..t"':"J.

s·oo.

608.

CASE 3

1053.

~.

13844.
15148.

.00703 .24158

.00664 .22811
.00657 .22567
.00655 .22496

.00673 .23301

.00656 .225~2

.00661 .22702
.00667 .22927
.00675 .23209
.00685 .23538
.00696 .23905
.00701 .24101

397.

~7
l-..J.

138.

1\
\....

268.

9

786.

916.

592.

462.
527,

657.
722.

851.

981.

1175.

1305.

1.110.

1554.

1434.

1240.

1370.

176~' •

1 '''',.i.~

1 1..,"'..,
.L.'...,.,....

1.4.7
1.34

1.74

. -.-, =.

1 DC'1'_' ...

.--- ~ ...'. :::..: .:.,;;.

587.

856.

318.
408.

......... n
':;'£.7.

.".V.

O.

13°

497.

945.

50.

766.

1214.

202011
2110.

1125.

1931.

1483.

1304.
1393.

1752.
1841.

23';'4.

15.33

18.67

1 t::7"
, J..~ ... .::.. I

22.00

17.00

:0.33

= 3201.

63209.
51220. 13.67 1.11

92472.
76922.

175348. 25.33 2.05

10,'976.
129546.
151299.

1
1
1
1
1

4.00

.00

3.00
2.00
1.00

22.00
23.00

Heel

7.00
6.00
5.00

S'1I00

25.00

14.00

21.00
20.00
19.00
18.00
17.00
16.00
15.00

13.00
12.00
11.00
10.00

NET FOOTING PRESSURE
Feet. from wall

SUM OF FO~:CES

~'. 50
8.• 50

CASE 1 CASE 2

Horizontal = 31622. 23994.

C' c'.'"
,_I. Jr.,}

GROSS SOIL PRESSURE
Channel C~nter = 190. 143~

NET PRESSURE LENGTH = 26.72 27.30

4.50

6.50

1.50 1 201809. 27.00 2.22
.50 1 230795. 28.67 2.39
.00 1 246271. 29.50 2.48

3.50
2.50

10.50 40840. 12:00 1.01

~OOTING PRESSURE ANALYSIS

FT FROM GOVN U~T MOMEN~ :

I
-::·1->"

I
I
I

.1
I
I
I

I \
I
I
I
I
I
I
I
I
I



= $ 460.10 per foot of half channel

38:40 cy @ 2.55 $!cy = $ 97.9:
14.82 cy ~ 3.20 $/cy = $ 47.4i

I
"·'1
I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I

\
CorcretE Wall 1.18 cy ~ BOsOO $/cy = $
Concrete Footing 1.57 cy @ 62.30 S/cy =$

Concrete Invert .00 cy @ 57.20 S/cy = $

Steel (Flexural) 251.87 lbs @ .34 S/lb = $

Steel (TiS) 108.95 lbs @ .34 $/10 = $

Backfill

94.32

.00
85.64
37.04
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PROJECT=_ ---.
Pre-Final, 'Reach 3~
Arizona Canal Diversie,n Channel
PhoeniH, Arizona

REVIEWER:
Gary Sjelin
( 213) 894-6264
SPLED-DG

14 Sep 1988

1. PROFILE: Fe.l" covered channel section "See Nelte 4" shoLlld
read "See Note 1".

,'"

2. PROFILE : For manhole and access ladder "See
react "See Note 4~·.

Note

(

(

;

,,"

:3. PROFILE: For nlanh.,le a11d access ladder "See Ne.te 10" shc.uld
read "See Note 9" in2 places.

4. PLAN: Recommend eliminating skewed end o~ covered channel
at Dunlap Ave. similar to Central Ave.

5.~ NOTES: Delete Note 4.

6. e.- Show "SIDE DRAIN TABLE" silililiar to attacheod table ~l"om

Reach 2.:.

7. v PLAN OUTLET STRUCTURE "A" : Block-out Detail is shc.wn on
sheet 37 not "hereon".

? 8.~ELEVATION A-A : Indicate length o~ #5 bars as pipe diameter
plus 2 -feet.

9;V ELEVATION A-A : Show 3" clear between bars and inside o~
pipe.

10. VSECTION C-C : "Cast in place on 2" dry pack ••• It shc'Llld read
"Cast in place or 2" dry pack ••• ".

11. V"'SECTION C-C : "Space Opening It shcluld read "Square Opening".

12. vfLAN TOP SLAB OUTLET STRUCTURE "C .. : "Som"e dia .and
spal:ing ••• II shc'Llld read "Same dia and spacing ••• It

~ 13. PLAN TOP SLAB OUTLET STRUCTURE "C" : ·'Const Jt or Exp Jt
(See nette N,:,. 4 hel"ec,n)" sheluld read "Exp. Jt. Type "D"" in
2 places."

14. (./ PLAN TOP SLAB OUTLET STRUCTURE "e" : Delete l' -4" dimensir:rn.



(

(

'.

loY SECTION D-D : Shclw arrow for channel wall note.

16.~SECTION D-D : Delete arrow head on channel face reinf. for
top note tlHook Earth Face Reinf. at Opening."

17.V SECTION D-D -: "Cast in place o'n 2'" dry pack ••• " should read
"Cast in place or 2" dry pack ••• ".

lSJ SECTION E-E : !Ielete "for walls and inverts."

·19./ PLAN OR ELEVATION CONCRETE COLLAR DETA!L : #4(!12'-6" should
read #4fH '-6" in 2 pla.:es.

20./ BLOCK-OUT DETAIL : Delete "( TYP.)" from title.

21. """"-BLOCK-OUT DETA!L : rlelete "or brick up for future dr'ain. tI

22. GENERAL STRUCTURAL NOTES : The general structural notes
should be similar to the attached notes from Reach 2c with
modifications to reflect the u~e of Grade 60 reinforcement
and fc'=4000 psi for the covered channel.

23. WALL SCHEDULE : Revise design of wall sections for the
following criteria as discussed previously with COE.

A. ETL 1110-2-312, Live LF=1.9, Dead LF=1.9, Ty=48000,
p(rnax)=0.25p(bal).

B. At-Rest S,:.il F'ressure ( Kw=60pef ) between static.ns
741+20 and 743+50.

c. Soil weight of r36 pef.

D. Slopin~ backfill where appropriate.

E. Horizontal construction load of 200 psf at the top of
the wall until soil calculated soil pressure is
greater,;

24./'TYPICAL WALL SECTION: Delete shear key at base of wall and
l~epla.:e with cClnstl"'Llction joint 3" above the invert.

/
25. TYPICAL WALL SECTION : Hove horizontal temperature

reinforcement in channel face of wall outside of vertical
support bars.



(

(

,"

26.~YPICAL WALL SECTION D~lete Lbl and Lb2 dimensions.

'"27. TYPICAL WALL SECTION : Delete '20'-0"' dimension.
1

28.· TYPICAL WALL SECTION : In top o~ ~ooting change longitudinal
T Bar to f46£H2" and transverse i*4@2"-0" to #4£H2", also
extend transverse bar into heel.

29. 'if TYPICAL WALL SECTION : In 8" invert change lc,ngi tudinal
t:t4£H'-6" tel t:t5@12" and transverse #5IH2" to #4~12".

1
30.' TYPICAL WALL SECTION : Indicate 2-#4 Trimmer Bars' in top o~

wall.

31.? TYF'ICAL WALL SECTION: Change W Bar in wall cmd **5~2'-O"
longitudinal bell" in ~c,oting to #4@36".

32.~ TYPICAL WALL SECTION: Change clear cover on rein~orcement
~rl;)m 2 1/2" to 2" -for earth -face o-f wall.

33.? APPROX. WALL OFFSET VALUES FOR TYP CHANNEL WALL : Delete
this detail and show a 0.008 to 1 batter on the channel -face
o~ the TYPICAL WALL SECTION.

34. Revise design o~ box culvert ~or the following criteria.

A. ETL 1110-2-312, Live LF=1.9,' Dead LF=1.5, -fy=48000,
p( nlax >=0.3Z§.p( bal >. Note this ETL
design in accordance with ACI Building
AASHTO, and the vertical load due to
considered a live load not dead load.

requil"es shear'
Code rather than
sc,il weight is

B. Saturated soil weight of 140 pcf and equivalent -fluid
pressure of 40 pcf.

C.

D.

E.

Depth o~ ~ill over box should be 5.1 ~eet less the roof
thickness (see profile'at Basketball Court).

Uniform live load of 100 psf fClr the High Sd",ool
playground (UBC). This would include possible
alternate span loading.

Short duration (0. 75L~n;t~~~t'i~n:'loadeqLlivalent "to
one H 10-44 truck moving parrallel to the culvert.
SpeciTications should include a restriction on
constr~ction equipment for placing fill on top of box.
Limit combined weight of any equipment including impact
effects to less than 20,000 lbs.

35. Eliminate shear keys and use a straight construction joint 3
inches above the invert.



·'
....

( '3\. 36. Elimina~e bend ih flexural reinforcemen~ in roof and inver~.

A~ leas~ one bar should be continuous across the ~op of ~he

roof and bottom of ~he inver~.

37.~ Reinforcement in ~he inside face should extend into or
through supports.

38. Concrete cover on reinforcement in ~he top face of ~he roof
should be 2".

39 • Longitudinal reinf.:.rcement should be 0.18 percent of grc,ss
concrete area, half in each face including ~op of roof and
bottom of invert.

40. Revise design of box culvert for the following criteria.

A. ETL 1110-2-312, Live LF=1.9, Dead LF=1.5, fy=48000,
p(max)=0.375p(bal). Note ~his ETL requires shear
design in accordance with ACI Building Code rather than
AASHTO, and the ver~ical load due to soil weight is
considered a live load not dead load.

B. Saturated soil weight of 140 pcf and equivalent fluid
pressure of 40 pcf.

C. Depth of fill over box should be 4.7 feet less ~he roof
~hickness (see profile at Parking Lot).

D. Traffic load should be HS 20-44 moving parallel ~o the
channel. This would include possible alternate span
loading due ~o multiple traffic lanes.

E. Only 50~ of the la~eralear~h pressure may be used to
reduce positive moment in roof.

F. A 2 foot live load surcharge on the side of box.

•

Reduced lateral earth pressure due to underpass,
additional loads from underpass, ~nd hydraulic forces
on wall next to underpass from channel full condition •

.~

jOiW

G.

Eliminate shear keys and use a straight construction
inches above the invert~

42.? Eliminate bend· in fle}:ural reinfol~cement in rOt,f and invert.
At least one bar should be continuous across the top of the
roof and bottom of the invert.

43.7 Reinforcement in the inside face should extend into or
through supports.



( 44./ Concrete cover cln reinforcement in the top face c.f the roof
should be 2".

45.~ Longitudinal reinforcement should be 0.18 percent of gross
concrete area, half in each face including top of roof and
bottom of invert.

- 46. 1 Pr-ovide a corbel to support underpass roof.
(

747 •. Recommend eliminating skew design.

148 •. The secti~n ~n this sheet should also be used· under parking
lot and Central Ave.

49. SECTION A-A, II-B, C-C = Revise design of wall sections for
, the following criteria as discussed previously with COE.

A. ETL 1110-2-312, Live LF=1.9, Dead LF=1.9, fy=48000,
p(maH)=0.25p(bal ).

B. Soil weight of 136 pcf.

1
. '~.

E. Horizontal construction load of 200 psf at the top of
the wall until soil calculated soil pressure is
greater.

50 • ........--SECTION A-A, II-B, C-C : Delete shear key at base of wall and
repla.:e with construction joint 3/1 above the invert.

51 J SECTION A-A,
reinforcement
suppor't bars.

B-B, C-C : Move horizorital temperature
in channel face of wall outside of vertical

SECTION A-A, B-B, C-C =
construction Joint in invert.-

of optional

53. SECTION A-A, B-B, C-C : In top of footing change
longitUdinal #5<!12" to tf6~12/1 and transverse #4l!2"-0" to
t:J4(H2", al so e>,tend transverse bar into heel.

·54. SECTION A-A, 13-B, C-C =1n 8/1 invert change longitudinal
#4~1 "-6" tCI #5~12" and transverse #5~12" tel #4@12/1.

~ 55. SECTION A-A, B-B, C-C : lndicate 2-#4 Trimmer Bars in top of
wall.

56. SECTION A-A, II-B, C-C
footing to #4~36/1.

Change #5~2'-O" lc.ngitudinal bal~ in

V57. SECTION A-A, B-B, C-C : Change clear cover on reinforcement
-from 2 1/2" to 2" for eal~th face of wall.



5S.VCh~ngE: 2" AC P~vement over 4" Aggreg~te Base t.o SIt concrete
, footing as shown on sheet. 47.

59. SECTIONS A,B,C,D,E,F : Revise des~gn of wall sections for
t.he following criteria as discussed previously with COE.

A. ETL 1110-2-312, Live LF=1.9, Dead LF=1.9, fy=4S000,
p(max)=0.25pCbal).

:

B. Soil weight. of 136 pcf.

C. Sloping- backfill where appropriate.

D. Hor~zontal construct~on

the wall until soil
greater.

load of 200 psf at the top of
calculated soil pressure is

..•""

60v SECTIONS A, EI, C, D, E, F : Delete shear key, at base OT wall and
replace with l:onstl"Llcti.:,n joint 3" above the invert.

1
61., SECTIONS A,B,C,D,E,F: Move horizontal temperature

reinforcement iri channel face of wall outside of vertical
suppc1rt bars.

162. , SECTIONS A, B, C : Label the c.ptic.nal cc.nstructic'l1 jed.nt in
the invert.

63. ? SECTIONS C,D,E,F : In top of footing change longitudinal #5
Bar to #6~12" and transverse #4@2~-O" to #4812", als., extend
transverse bar into heel.

64. 1
, SECTIONS A, B, C : In S" invert change longitudinal #41H '~6"

tel #5fH2" and transversE: #5(H2" to #4~12".

6S.? SECTIONS A,B, C, rt, E, F : Indicate 2-#4 Tri1l1mer Bars in "top of'
wall.

66. SECTIONS A,B,C,D,E,F : Change longitudinal spacer bar in
eal~th 'face of wall and 'foo"ting to #4@36".

67.~SECTION A,B,C,D,E,F : Change clE:ar cover on reinforcement
fr"m 2 1/2" to 2" for earth fa.:e of wall •

6S~ SECTION G and TYPICAL SECTION OF INVERT ACCESS RAMP : Delete
shear key at base of wall and replace with construction
jc,int 3" above invert.

69.'/ DETA IL 1I A" : Show -fourth #4 vertica I at cc,rner.



,,-

l /"
70. DETAIL "A, !I" : Access ramp end wall Sh':'Llld be 1 '-6" thick as

shown in section G.

S.!:iEEI_~£

71.~ENCE DETAIL: Delete.

72. UNDERPASS TOP and FLOOR PLAN : Eliminate ske~ed ends.

73. UNDERPASS SECTION B-B -; Provide
rein~orcement in ~arth ~ace 0/ wall.

minimum flexural

74.~UNDERPASS SECTION E1-B: Extend vertical ++6IH2" in wall intI:;'
rooT.

75. UNDERPASS SECTION B-B :
~ith covered channel
support underpass roof.

Notch for underpass roof interTers
reinforcement. Provide corbel to

76. PLAN: Eliminate skewed ends on underpass.·

I

77 .~"X8"

78~TEEL

79. /STEEL

POST MOUNT SECTION : Delete.

PICKET GATE : Deletea

PICKET FENCE : Delete.

(

80.~ INVERT SLAB ~OINT DETAIL :. Does -this detail represent
'condition at existing bridges. Show cross sections at

existing bridges to clarify channel construction.

81. TYPICAL FENCE ELEVATION : Show arre.ws Tor steel picket note.

~ - 82. SECTION B-B' : Indicate 13"+/-1/8" radius for bend at top of
pickets.

83. DETAIL "A" : ClariTy weld arrc,w going to 1 1/4" tLlbing nClt
1 1/2" t Lt bin9 •

84. DETAIL "!I" : Show spli,:e in ++3 tie.

85. DETAIL ItC It : 3 "1/2" clear cover' onwa1l rein/orcement srlJ)uld
read 2 1/2".

86. DETA IL ItC" : "See struct. detail s she.-et 52 Tor wall l~einT. II

should read .. a .• srleet 39 ......



87. PIPE GATE DETAIL: 12" centerline dimension on post ~ooting

should read 12" diameter.

88. KEY! NOTCH GATE CONNECTION TO COLUMN: Change this title to
something ~hat makes sense.

89. INVERT ACCESS LADDER, REINFORCEMENT
applicable wall on structural de~ails on
read "••• sheet 39".

DETAILS : "See
sheet 23" sh"uld

Indicate 4-1+490. INVERT ACCESS LADDER, REINFORCEMENT DETAILS
vertical bars in channel ~ace behind ladder.

91. INVERT ACCESS LADDER, REINFORCEMENT
concrete thickness at ladder and
channel loJall.

DETAILS :
variable

Indicate 12"
thickness o~

(

92. INVERT ACCESS LADDER, REINFORCEMENT DETAILS : Indicate
vertical reinforcement in ~ar~h ~ace at ladder is typical
wall rein~orcement and horizontal reinforcement is #4@12".

93. INVERT ACCESS LADDER, SECTIONS A a B:' Delete rung 1 ~oot

above top o~ wall and extend sides of ladder 5'-0" above top
o~ wall.

94. INVERT ACCESS LADDER,
dimension.

SECTIONS A & B ..

95. SECTION 'C'-'C' : Change title to indicate ~his is a typical
catch basin detail and not Sec~ion C-C shown on GRADING &
F'AVING F'LAN.

96. GRADING I PAVING PLAN : Delete Section C-C.



JN~r:RU~G PAYS

SIDE DRAIN TABULATION

(lUSTING CONSmUCTlON NfW CONSTRUCTION
APPROX. SHEET PIPE PIPE INL1'T/CONNECTION OU1\£1 SmUCTURE

REMCM: eOIlST. REMARKS
STATION NUlJBER 01.... lYPE I.ENGTtt 01". lYPE ClASS l.ENCnl lYP[ £l.EV. mE [LEV. CAl[

"pPHOX. APPROX. hX·· '''(''

r-;~li 8 12" PVC 4' 12" "lit - 6' Join bl.l. PIit ..!~~.IU~..! B 1215.75 ~~ l_rpo~. O,oIo.S .. Nol. r.
~~~!~! -;W-- -_.----':- --1-1- ---- 12i7.00II -'6" .~~~- 18' RCI' 14' Collar 1224.'0 A----- -,r ,2-;- -Join bi.1. PVC J~~~.40 1:~n. ~~J L 8 PVC 5' PVC 6' B 1215,75 nap ':!..nd"'~~.!..Qn>iR.~ lobi. :l
t5~ii;:jl"Iii ----- P\1;--- '-6-;- J;;'in[;i;t:PvE --'--

8 6" 68' PVC 12' B 121900 nap s.. Nole 5

I 411+55 R II 6" PVC (l6' 6" PVC IT Join bi.t. PVC 1225.28± 8 1219.00 flop
BfOJ RI II 6" PVC 80' 6" PVC III 60' Collar 1236.3!l'I . I22J.JJ - Cove Cre.k Channel
16+)) Lt \0 - •. - 48" RCP III 125' Junclion Str. 1227.60 " 1219.00 - Cove Creek Chonnel

NOTE: I. for collor and Gullett ... deloll. h,..on.
2. for underpoll eee delail, ,heel 16.
J. for Junction .Iructure ... detail. ehe.lllI.
4. Pip. 01 Slallon 23+0) \0 b. coordlnaled ",llh C.O.P. Contractor.
5. Conlraclor 10 verify locolion Dnd elevolion Df 1Il1.lInlJ rlr~

6. lI/Rt .. Left and rlllhi .ide of chann.1 looking do",n.lreom.

a""I161 It'll/I

(LEVATION C-C
Not to SC.l\.[

I.

I)")

-JE
iQ
_.-t It-

'. / '?!fypj\.'J J'O''''''9

~ c/-# I ("ce.---- ~OC~
/1' ~~ I '" ., ~'~t:t-=~:O~I fWJlf



t-. . '.. .-~ ...-----

//2" Premo/ded
&p. Joint
Filler Material

=
- -;-- __...-.. _i- .

1YPE tiE",

...:-
try'

GENERAL STRUCTURA.l NOTES

I. ELEVATIONS BASED OH NATIONAL ct~"'IC 'f£RTlCAl. o.t.T1J1ol Of'1929.

2. ALL STATIONING SHOWN IS ON PROJECT CDtTERUNE OR NOIU.lAL TO
CENTtR LINE Of' CONSTRUCTION.

3. TR»ISVERSE AND LONGITUDINAL JOlfo(l'S IN IINERT Sv.s WIll. BE
REOUIRED AT THE END OF EACH CONT"IHlJOUS POURING OPERATJOH
AND SHALl. BE CONSTRUCTION JOINT TYPE A, VERTICAl. JOlfo(l'S IN
Cl-W/N!:l. W.4U$ WIll. BE CONSTRUCTION .101'-'1' 'TYPE B AND REOUIRED
AT INTERVALS OF" 30 F'EET IIINIIoIUIoI AND 60 F!ET IoIAXIt.lUIoI,UNl.£SS
SHOWN OT"r-!ERWISE AND AS APPROVED B'l'THE COh'TRACTING Ofl"lCER.

4. IN CURVE SECTIONS TRANSVERSE BARS SHALL BE PLJaD NORloW. TO
M PROJECT CENTER UNE.

~ AU. SlAB REINfORCING SiUl. SPACING AROUND CURVES SHAl.L. BE
WEASVREO "7 THE OUTSIDE F.ACE Of' Cl-W/NEl. WAU.S.

6. ~ SING:':: LAYER REIN,ORCEloIENT SHALl. BE PLACE!) IN M CENTER
OF CONCFL>TE UNLESS OTHERWISE NOTED.

7. S?LICES OF REINFORCING 8.l.RS SHALl. BE IN ACCORD.l.NCE WITH THe:
F'OLl.OWING:

LAP SPLICE l.£NGTH IN INCHES
1'c - 3.000 psi & fy - 40.000 psi

BAA SIZE I #4 15 16 #7 #81 #9 #10 I"
TOP eARS 115" I!!" 23" 32" 42"/53" se" 1lJ"

OTHER BAAS /12" 13" 17" 23" 30"138" <4-8" 59"

c. ALL SPLICES TO BE SPLICE LENCTH Of' THE SWAL!.ER BAA BUT
NOT LESS T}WI 12 INCHES.

b. S?LI~..s SHALl. BE STAGGERED SO~T NO 1oI0RE TJoWoI 50s Of
THE AREA OF" S'iEEL IN A LAYER IS SPUCED WITHIN THE
REQU IRED LAP L£NGTH.

ttel Wall

(ACDC)

Ie)
l Channelt S)'l'l'I. Abt.

Siaek (Alor

·c. TOP BARS ,IRE HORIZOWiAl. BARS WITH 1olORE:~ 12 INCHES
OF CONCRETE So..ow THE BAR.

e. ALL EXPOSED EDG£S OF COHCRETESHALl. SE l>WolF'ERED 3/1, INCHES,
UNLESS NOTED OTHERWISE.

i. ALL R..~ CLEAAANCE IS 2 INCHES WIHIIolUt.l UNLESS OTH£RW1SE:
NO'ltO.

10. CONCRETE COMPRfSSIV';: STRENGTH SHALl.. BE ~ PSI
AND REINFCflCEMENT SHALL CONFORM TO ASTM A61S
GRADE 40, FOR ALL STRL.CT~S UNLESS Sl<M'Nl-',I"D;'

5" Die,

NNEl SECTION

CONCRETE SCOUR GAGES
NOT TO SCALE

Channel

SCOUR GAGE DETAIL

NOTe: Scovr gages sholl be pieced from ACDC Sto. 580+00 te Stc. 550+00,
end Cave Creek Sic. 20+00 to 10+00 al 1000' intervals, Point Stotion
Markers on left cllannel ,.,eff for A c:;~. and bOlh feft and rj~M cllann.1 ..olfs
for CO'l'e Cr.ek ..Ilere seo"r gage$ ore focatea.
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N~F.Ral\~G PAYS I

SIDE Dr.AIN TABULATION

EXISTING COHSmUCTlON NEW CONSTRUCTION
APPROX. SHEET PIPE PIPE INl£T/CONHECTION ounn SmUCTURE

REMOVE COIlST. R£lAARKS
ST~lION NuuaER OIA. T\'PE I.ENGHI Ol~. TYPE ClASS I.ENGnl T\'P[ El.£V. TYPE £LEV. CATE

APPROX. ~PPHOX. "X" "y"

Ii~H~O_lI Ii 11" PVC 4' I'" PVC - 6' Join hlot. PVC 1110 ..n± D gl~.~~ flop lin"",,,,,.. O'oIn.S.. Noh II

~~Ot 11 RI II .36-;;-"" RCP -1-8-'- ~ RCP -!!- 14' Collar 1224.10 " 1217.00 I

-~O-i5;-L' 12" PVC 5' NC -~'--_.-~

1210.40 ± Flap I6 12" '.!2~nhi!~ D 121~,75 ~nd"'~_~'!~I~~~5__
'~ --0- 12ii'OO"

-_.'---
1~[IOt 17 HI II PVC fi8' 6" PVC 12' ..:!~!!,_~~!1. PVC flop S.. tlDh!> I

I

~tlt~5 HI II 6" PVC I-~o:- 6" PVC - 12' Join hill. PVC 1225.28± 0 1210.00 Flop I
If' 1236.311 !

I

2) ..03 RI g PVC 80' II· P'w'C III 60' Collar - 12'23.:n - Cav, Cruk Chonn,1 ,,
16+)) 1I 10 - .. - 48" RCP III IW Junclian Sir. 1227.80 A 1219.00 - Cav. Crllk Channll

I
NOTE: I, for collar and auU.I.... d,Iall. h.rean.

2. for underpa....e d.lall, ,h"t Ill. .'.3. ro, Junction .tNcluro ..e detail••h••1 It!.
4. Pipe 01 Stallon 23-1-03 to b. coordinated with C.O.P. Contractor.
!l. Contracto, tll vtn'1 location and .I.vatian of ..I.II,,!! rlr~

6. lI/Rt - lItt and righi .Id, of chonnel looking down.lr.am.

/'.CIt,,,,,u Irll/l~

i +. 'J/ "\,.
- ~~~\~.

, I ~i
~

I {_ " ' \.

/ '- \~ I I

- I~-I-'"

.• ' ,.f I
~ -

,- -5. elK" fuct.

• ..... ..
[L[VATION C-c.

1101 TO SCA!..[

tho j-- It II

/ "! (TypA-- i ~-,-.~-- .4.
415 J!O"/ong

fl-C"Ontl~I1\'0"
) / 1 ~.;.. , Ib/ coc~ ("ct!. ,
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GENERAL STRUCTURAL NOTES

I. ELevATIONS BASED ON NATI~ GtOOETIC ~1Cl.L 0A.T1J1ol Of" li29.

Z. Al.L STATIONING SHOWN IS ON PROJECT C!NiERUNE OR~ TO
ctNTtR LINE Of" CONSTRUCTION.

J. TlUNSVERSE AND LONCmJOlNAL JOrNiS IN INVERT SLAB WIll BE
REQUIRED AT THE END Of" EACH CONTU'jUOUS POURING oPERATION
AND SHALL BE CONSii'lUCTION JOINT 1"Y?E A, VEl'<TICl.L JOrNiS IN
Cl-Wo/NE'_ WALLS Will BE CONSTRUCiION JOINT 1"Y?E B AND REQUIRED
AT lI.,.rEi'lvALS or ~ F"EET WINlloIUloI AND 50 FW WAXlloIUloI,UNL.ESS
SHOWN OTHERWISE AND AS .APPROVED Err THE CON'TRACTING DmctR.

... IN CURVE SECTI~ 'TRANSVERSE BAAS SH.lJ..L BE PL.ACED NORW.I.. 10
THE PROJECTC~ UN£.

!. AU. S'..AS REINFORCINC Si'E!!. SPACING AROUND CURVES SI-W.l. BE
j,jEASURED AT THE OIJT'SIOE F.ACE OF CHANNEL WAUS.

1/2" Premold~d
&po Joint
Filler Material

1YPE "E"

Face afPier

or .4blJtm~nt

6. AU. SINGLE: LAYER REINFORCEJ,iOO SHALL BE PL.ACED IN 'Ti"£ CENTER
Or CONCR£rr UNL£SS OTHERWISE NOTED.

7. SPLICES Of" REINFORCING BAAS SHAl..L BE INACCORDmcE wm; THE
roLl.OWIHG:

W SPLICE LDlc;;'N IN INCHES
t'r:. - 3.000 pai « ty - 40,000 psi

BAR SIZE 114 15 I 16 I 17 I 18 #9 I liD #11
ToP BARS liS" Ill" IZJ"1 32"1 42" SJ"1611" aJ"

OT"ER 8ARS 1'2" 13" 117" I23" I30" Ja" I+8" 59"

a. Al.L SPLICES TO BE SPLICE LENGTH Of" THE sw.uER BAA BlIT
NOT L.ESS THAN 12 INCHES.

b. S?LIC"-S SloW..!. BE STAGGEllED SO THAT NO WORE THAN 50s OF
THE AREA OF' S1c.::L IN A LA'rtR IS S?UCEC WITHIN THE
REQUIRE!) LAP LENGTH.

rrel Wall

45'-0"

(ACDC)

LChQ."rteli Syrn. Abt.

I
BlacJc C:Jlot'

·c. TOP BAAS ARE HORIZONTAL BARS wm; WORE nw. 12 INCHt:5
OF CONCRETE B£l.CW THE BAA.

a. Al.L EXPOSED EDGES or CONCR.."TE SH.&U BE Cl-l.UolF'ERE!l 3/4 lNOit:5,
UNJ..::SS NOTED OTl"E:RWISE.

8. Al.L~""3AR Cl.EAAANCE IS 2 INCHES I.lINIWUW UNl£SS OiH£R'III'ISE
HOTEO.

10. CONCRETE COM»RESSM: STIlENG'TJo! SHALL. 8£ :3CCC PSI
AND FlEINFORC£.'o4E1'.'T SKAU. CONFORM TO ASTM A615
GRADE 40, FOR AU. STRl.CiUlES UNLESS SH:WNl'-i I"D;<

....

S" Dio.

NNEL SECTION

CONCRETE SCOUR GAGES
NOT 10 SCALE

~ CIlO!'flt!1

SCOUR GAGE DETA!!..

NOT£:: Scour gcgt!S snol/ bl!! pJccec frem ACDC Sic. 580 ...00 to Sic. 550+00,
Qnd Cov~ Crrtl!!k Stc. 20+00 to IO~OO at lOCO' iflterrots. Paint Statiofl
AJorkers on It/II c"ont'l~/ well for ~ C~C , and b::flJ J~f! oneJ rig'" c."c"n.1 .alls

fer CallI: Cr.t!J: ..iI~rl: Jeo"r goge! ar~ loco re<1.


