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.bj ect: NOTES
Message:

1. STRUCTURAL STEEL SHALL CONFORM TO ASTM SPEC.A36

2. ALL WELDING SHALL CONFORM TO THE REQUIREMENTS OF AMERICAN WELDING
SOCIETY.USE E70 ELECTRODES WITH A MINIMUM TENSILE STRENGTH OF
70 KSI

3. PAINT AND PAINTING OF EXPOSED SURFACES FOR DIP SHALL CONFORM TO
STANDARD SPECIFICATIONS.



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT PAGE OF
DETAIL COMPUTED DATE
CHECKED BY DATE

Ky eART [T IO Al
COLLECTOR CHANNGL.



FLOOD CONTROL DISTHICT OF MARICOPA COUNTY

V7 P% __i_ ‘
PROJECT = 4, N Dy Rr N
4
DETAIL .

PAGE OF

oMletdry € ‘s”’"l conpuTED KN

.v' ,
oate 214
CHECKED BY DATE

Nete L | MNoRTH FARM RIAD.

E AL 4 . w.,,) C&Tyaf;ﬁ IO &0
Probscd oyx Ao Y1),

___:Q oLTH FARM KokD.

(Z p¢ 12 by Cjwnd'fo WO4. 6o

l{“ ra -0 ‘Q v rm I{g “ﬂ“»: ..? o
4

Neore. s MogTe FarM EoaD.

:.'Y;V g exiLd ,""-l 8 L:D (KA,\A T"‘I"V' 'J-
TY’:’&& x,.?.(rti '—( bi‘f glf“l"a“‘,_B “r’ :'.~‘ P .f“:t“
i Ealt) (oS 07
~aUT H FeEM Baan

I’V"V’ \/(‘!—-Q nitas c. LB ona ’7 Twy: a1
:‘.F‘*p}. ;; ) 1.‘ /A,KJ*_B “(‘ "~c{i‘l*‘/-
; = ,,,,u-\ o2, 42

P Uil oo el Then s iswn v gl
AN "A 7] /A A ’J =N N !"" I v -fo.. [/ﬂ \\/ ""‘K,,"\ N <. e T Y VIR ‘g i 1
! 4~ .
.YQ/ : ‘ﬂ'—g {’Iﬁ W ‘)""'SCJ' 1‘4" % b f’”*

\ /
l'; ‘ P .f,fa. { . Sy _ i 14 -~ t?' L .
=1 v . St & Y)eS <JTY A~ D v ).

@ N3 TAHLINATER. CRoSSINGS

Lo d ] TTeahiorien st uazn"fﬁle%em
: ~ o2 69(Erot Emd)
Ty ,)(S 24" DA Pibe

a3, 02 (Nea End
“’QP:H‘«/E‘“?V Eand




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT D

[FLOOD CONTRO!

OF

DATE _114

PAGE

(Apg C"—W_‘l‘/’!’“ —D\Yﬂw‘\/\

= f —
= o Femed Lime L enas Lwel
) \ \ "
< |
”:) } lr d:} (JU”((JWY
‘ Clavmnmel
@ o 5’—-4-“ | ! __P % d 4.
= 0 i QO 5’ ==
% g Apearanlls Sy P. GADS (1053 _g,;o; "—“"*"k‘ i
- Gosr.Gr o4 G ——— '
2| Bond wovie. 9" || |
S iif{:f* } _________ :‘:__—::‘5_,—::—::::; BEERL = ‘L‘”G"‘
: 2 - 5 ("PIA cMP L —
SHE® 1 | B e esanmaasina *Lg,__,g__i:_‘“\"t v
R | a5 L
BN 2 -0~ ExIST. 6LD fv_—_—az (xicr D] |- 1gD
8|3
< s loq ¢
(1] ok |
= |
ok _ it | (Oq 2
B | i Y ) e T E ey
Eagg 'PV 0{&\&& Kloma 2| Bia. OMP




A}
o
(\
E 5 B g | 2
< < < \
8 “ =g ad Ee
< B 4—_% i E e SR8 |
g =4 o0, 04. " — | e i i 4_
Q m\% P:p .Q& i , o ' | ﬁv_a_t_fw_wﬂ»
% A L, 20-0 |59 | 22-0 | || 24-4 2210 Slo 20-0 |
T AR | B — R BN e AR T
, |
E E B 24'00EMmp| | 226 Bee D 2450.cmp | | \ oz
a W [ I | P SIS S
= i ‘ ‘
.c_) S 8 | | s ] Prab: lemae
Q ¢ o | e “*'7%?'_-“?’??7%:—] €6 105 S2 o [EE s | S\ ST. Grndle -
il 1 e AE A b o
S by 1199397 e i - i INv: 11036 = Mo4
o= O , Qe lldg oL 11 INV 1e3.02 fI [Hinv.1103-02 ) | - ‘
-Ja i
\ 4 - !
6 ‘f \ —rw'\wmtt«v "D%zrh % T"O‘l - ¢m§o - oo
o V| © » 7 londev “Ddoln
3. i
he R i e | 1 06
-8 aF ' -
2 <
e Wi
A (] :
ép Mo w \mﬁwm}rﬁv Do \0a2.

Sl ( = 2@'.0




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT Pagrnd UET) PAGE oF
DETAIL ety Chavmdowputen [LvH DATE""”'4

CHECKED BY DATE
e {
B ”ll
' i (l 1 .
A"'O - ‘d, B s ! ik JdJ ,v,Lf\ =
et
Sty -
{1

45 0D TNy = o242

g€

@ ptneir TTo=.09 1’1\0 a? Culyert

Trw g} b5 C (Gt = 172 S0

=\
O, o1 —'\F d Cudy

L&

. 7 Fa2iianroen TR

Tb t vl 4 Gy LD




FLOOD%ONTHOL STRICT OF MARICOPA COUNTY

e
PROJECTCU Py Gam PAGE
DETAIL J ’ pCuw f o/ compuTeD EVH DATE —lj_f?

CHECKED BY DATE

‘::f/vw IQA

’L\f}mﬁ\/ ,1> ‘HM:\O-HIO 4/2_
- LE T N S WN

4 VV/

)

-

L) Ty 4 oed ( = Qi) _ fu nz:"w.—wlfré?f:a/é_z

= oz 67

o) Iny, o\ja:o CN@QLXWM e s
® b) TImV: \J Ay CE~ b)) = llas, 42

Tl psh Didby
Wel Gid o |
TNyt o307 BB T T
N GR: (| 0420
Ext GHAc

T’V’. VAN ! E1%5 ’}_/ § :?,»{‘/3' ..
Nad G ‘!fzf, g B

|

 Sel Iww @ lazi7 - om ke
=

® & & rleg 6 o Ead-



INV. o p €U Ale2 73 (W ~ LJ\/
o2 4 (EEacL)




FL CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT VUL v Dvziv, PAGE OF
a - I -
DETAIL ellecow  Clny 7] compuTeD iy : DATE /a4

CHECKED BY DATE
é“( 3 C g
T’d? lx.2.2. B Conc yede.
| //
; i TPrep . Goremdel |
RXTZ7 P L TR AR X
o L TR
T ST _ G2l ELV@@L

H s Covviey Raw2

g'@CA*‘“@W S-¥_
“/2"\ == \‘—O |




FLQOD CONTROL DISTRICT OF MARICOPA COUNTY

2 o Yo A4
PROJECT _ = j’? v DyAdy)

PAGE oF
DETAIL Col e s 4 C"”‘”"“""} COMPUTED < VH DATE éﬁf]é’

CHECKED BY DATE

N I I
-0 |[t=lg |1-0

e e Nt

| &WO \Vn IQC’A (=n y= J"

[~ 2

AN
o

_New 2" Clrzz 3

C 5 Gy od-O lﬂ"wwd :




ASLYA

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT /:Df@/gm 'fr

A _PAGE! OF
DETAIL I\ cearv Clrom covpuren o+ pate “YA4
CHECKED BY ANEE
A
i
|
e R =t
lhec i \eeamk
: |

o8 %/‘\’ =

w(m Lalzd -( l(?\ "D wiAlF =

WEe a DR ‘U‘"MF%J

Cié.d/é\
2,67 52,5

wlh el +omd ! by
M S — ’~§

P i

GLa




FLOOD CONTROL DISTHICT OF MARICOPA COUNTY

PROJECT _ N o ‘/L VAN -
-3 lT - / - - /i
DETAIL =TI Troenn Ko COMPUTED <y H DATE * ,/__“‘}
CHECKED BY DATE

g
U’I("‘] mxrwﬁo( [Fovim  EA -

’Y[“}?'.- 61':,41

rteag 48 SO
gty 1 | 3
| @ OIGAKO @;!'w\/,(t/ OCJ LD
| 246 6& g @KL [= O-C&
g $& = |
1057 2€ ! G 1] Tibo D,
® 3
[Pse gz g D rid
"a/;' LA ahr o0 T (04
4 FE
1246, 2t
A TS |
TS CE = | b | Cdverk @ 4 cbD
= \7“;/« x-«paA Sy
| £
I il Cyey 7 e il B
1519
2 -
(540 . GR
o s




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

)“ ¥ 7 A )N R ")
PROJECT LGN Dv ’; PAGE OF ——f
‘ ~ o~ ! A A t ‘f!«’ :7 q“ q
DETAIL ! @c=vy N2 v computep <=V DATE Z[° 7
il K A

g ‘,‘-,

v T CHECKED BY DATE

= A
[lds S —y




FLOOD CONTROL DISTRICT OF MARICOPA CQUNTY
PROJECT —n 1L avk Dy rack . e

pETAL __| V@ hin MT A COMPUTED KVHE pare 2/9%

CHECKED BY DATE

ERREEERERRERERL | . I | | (\_\
s e




&)C\ZJ,QJ\‘V‘}

J,f‘v%vm

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PAGE (2') OF

PROJECT
DETAIL COMPUTED IC v H DATE 3_)_/7}
CHECKED BY DATE
e e e ey

Lk s
Ty
e )|

, &%; R4

X TARN

01X

 Frop 2 GAGlxa)

EdREz:i
e ediom +r--A

,\l\z ‘Ol_ﬂ'"'

o NI AL

ol
}
N, 6le

4-0

“lg I {/

S codim B8 CQW:&/’X) |

B i

}/4_31

Jogfrve

d—q'm A

| = O
S —th\f/@,'@ waﬁzma@‘ﬂmé’ -4——4 [:)C,

Nl »r\/‘) ;

C‘L\@’ N 2e



FL CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT M,o pnd ~ Dt R PAGE =/ or

DETAIL computen _KECVH  oate :ﬂjj‘

CHECKED BY DATE

f«*‘n W ﬁ'?; Mg\zﬂp ot Cehw (L’\m«nmﬂj

1 4‘5‘

v o ’\ TR ‘ 7
Erebfeh e e {G‘ 1

[ I ( l )4 , j |
‘ ; N : # I?,g

‘ . i ‘ ‘ ‘ i ‘
i 3 | [ | H H 1 3 {

| [ { i {

gt
-;‘—‘L—-—*’?‘“‘%‘" -
: { t'r lmS"’

e

AN
U‘\‘

=

[ eg b Lk s
B e R S =
: : e L G . P %

14L 0"

. | i s e e )
‘3 2 /g;vael brrp( ; QBC hl;‘:’m‘r £ P
; 2 Cé (l}(‘-“:‘v@) ﬂ4~§ 4‘-‘{;(’"

(O [,:,L i Cot




FL CONTROL DI OF MARICOPA COUNTY

PROJECT ca,@ A aekary PAG%%” B |
DETAIL COMPUTED <V DATE _!_‘7
CHECKED BY DATE

g@CQ—«'o&',’ ”\)1/ TE:( g@)v\-f; Lvml \CO”&CC\—N Ch) |
@3 > ((H (B;);ﬁ ~)_<+l-é-—£)— -

piren iduts |EAE LS
& f‘=‘=~’ —&XV’ ——f Zao = (AX ’g/ \/—— Jr \Z"‘U

: | i 4.8
_ i n/ -
> i H 2?’4 . ——
!g ) Pas

® v WOy s Q0 P
| i) i e, éf{/é"

"Aj V:-//é’ é:i({-ﬁ:%u

& - ay = 2Toxy = + Exo | V=223
6) 025 3 gDimfier 4 12 £ Brn b

D 2HEDR ikt {
T O (B L AAAAAAAAAAAAA N R N -t L.Ly}'\ / 3.8
~ AL : Wb >3
() Siistiha . T 6 1w 5 0 Esiat Mot
| ' | o b
/ ¢! L g | - 4._6;1 ‘:.-_Lj/;
| % 5k 5B ] ) % Yl
74 e 4 At 2
, S et NG
) .[)rj_—;jupx@i-s&gz —AB”' _:é?'l"'jz.
)~ cso= 67 c2xV i aiiia
V= 4. ke V= 8arfpa3a = Vsl



CONTROL ICT OF MARICOPA COUNTY

PROJECT Dyl s Y m PAGE &) o
.L- 7
DETAIL N DATE 2;]_7”
CHECKED BY DATE

58 | | mé
BV | a o e E , o6 .3

(& Lo

i ‘\;-.._... et gé&h'gn m g(?h)jl ("’“—vﬁI‘&
3 L p__.,,-. {‘;A I\,\CM 'u I—":'?'\;'f} ‘0,_
Dol N h% e e



i
|

A8 d3XO3HD

d31NdwWod

|

M & an

Ceti

ivi3d
103rodd

%Ts\m Lva \I.\/V/

ALNNOD VOOV 4O LOMLSIA TOHINO

(A A}

agood




Lo]
Alﬂ m
f
!.0
}
i
4..
A
ﬂ "
| P ery
| b
. SN Dl ,.,-_., ¢ : ygﬂ
Q”‘Qw I |
3iva A8 Q3IXMO3HO j
;»\v e 31va I > v_ a31NdW0D \f D AMA, ,_\m%m// vLi3a
40 Pvd @A ] FA D 1030w

ALNNOD VOOV 4O LOMLSIA TTOHINOD QOO



FLOOD CONTROL CT OF MARICOPA COUNTY

PROJECT \ 31'9 avd I Naaewn PAGE
DETAIL COMPUTED DATE Sl <
CHECKED BY DATE

_B@ , — N

! T
-— “E=3 5 2
-0 (S
4'\‘?‘)” / i g 2
R RS i SHSIRNEL
g 3
0 00 0 0 T £ 2
4 l x
it @# | It | I J @ — J‘ \
' J : i1 -~ —_J
' ‘ { 1 if
EEBAEE S SRR AARR o ket 1o
7 “}—/QE' hﬁw? ué et tb
Q. N  Detwl-L |2 leat ||| 19" |4 g
| e l;O g" 'I (‘?———.—-
4 ! 5'-:,,?\)' ' : t
‘ L@ ‘z




FL CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT é’]’gg\'y‘j‘_ _Dvxim PAGE = OF
DETAIL COMPUTED }()‘/HL DATE £b4
CHECKED BY DATE
| Voo ‘
1T / O BT 0 A ? s V&
Lo i
1 \
//ﬂ J‘/ 4"_2 jﬂi 14
p |
a4 |

< g@v;{‘;é'; s | ( L.D




FL CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT L’L{,_O Ryt  Vwvouwm PAGE i OF
i\'! '-i, ‘ J ¢
DETAIL COMPUTED k vV DATE =/ 9
CHECKED BY DATE
1
- ! 1
by
7 () et |
/ - —t’ e B
/ R
[ s
; BT
~ | - RS
| |
o,
\2
® 35
. T
Q‘“ i
09
&
com—— —— .._~< _._A\ -




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT DLyt )Y R PAGE _S_ OF ___
DETAIL oUW i .5{‘_74

CHECKED BY DATE




TRICT OF MARICOPA COUNTY

FLOOD CONTRO

7V

%I\(S

‘iD‘ﬂ/gaLvﬂ—

oF
DATE
DATE

PAGE

(A H

PROJECT

C 7) | cotv Chﬁ"’w'\COMPUTED

& i t*%*dm@

2|94

CHECKED BY

DETAIL

FLOOD CONTRO
’ DISTRICT
or
MARICOPA
COUNTY

I
o =30 |
>
)
Prep. R4 in ; ? %m Rd. u)mfk—
J | 1 ) ! | a
200 |s0 |, 22-0_| . o e P T P 5te 20-0
- |
\ i |
24000 G| | 226 e cdD  24'3h o ME log
PrelGrvade. | | | Prob Grade.
__ELeUoS.Sanr  |éls. 10E €2 ClE oS ca SRILY Qi)
3 = sagearn: ] el I g v .
-l> by H92.979 | [ N . M INV: 1103.69 — ;Uﬁ‘f
f : gl g o2} f INV-1163.02 || [[INv-1103-02 ‘
10" Frep 1" = Db lloo
o \ ooty j},mh | T lpond-esv " Dbl
- 1o% 4! Box cmlvt (/VM »
_\ 109725 .
X | 096
) " ‘ e : - g ) :
’\'Y an) o ff\"\AW) Amjwm%—c’v Do Yol
Y, = ” ‘
SCale "= 200




*OF.

Chl ~__COMPUTED KVH DATE Gl 9%

DATE

FC/'Y\/»g L‘m(,
4__% of Colleeing| b3
- Cj-i}ww&l 3

Iy A _‘P&ﬂb Gwruwc) ua§ 55’

PAGE

| CXIST.GR. 1104— 6* I
QamL wavlé q’ il

CHECKED BY

h.%’ | . .

N i : 't; i . y
= S RharapEReigy L '"T‘“‘S‘ SR PRl Sei i ‘%‘ 177 ‘[;;jW 1 e o

: A v (lo2.c 4 T A A ST - L T .

| %o ExisT. oLD P | [ | ..

~J
\5:! /

o~
L

Dusavt  Dvaim

(ol
ol

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
DETN%;'

PROJECT

!

: ST S O i e UL S Ak
1 | i ETI ol !
i : F i : oy 3 i
i R t ' yioks - ! > l e E e
R 3 dd ) e : ¥ o I H ! VN 300 | H
e TR : SRRLe SO T, U . sediancrusa il < b st R b SRS | as2a ; X




cﬁ?4

OF
DATE
DATE

sefn o et e e -

PAGE
KVH

‘4___“’ C’:} CO”G&HY ‘ o “
S ] g5t Ul | D Shg i T

T el To, PP Graps Hesss T A [t

COMPUTED

- ! JHigs za ——H—".
L ExIST.GR._ :t@:tz:cé e P

£i42 5508 1 e z~;%_m;;~~*"

CHECKED BY
L
\
)

nl.

&
1 L TR e SN e e [ E e
; 1INV o 1s __~§_____,_____________‘_ A/ IMV HG&"T\ '

2-0" ExIST. GLD SR | A A o) @xuvrouD' U Hee
T3 : . | ‘ g E ! ‘EO&.

| (\/\/};____ @é Mdé‘ —-@/horﬂo
ig2.10 \~eA ;516\/“ "

——

—a——,-———

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT i “3*«0 ayt  Dyrim
{ TR

st
 Alls.o®

ffrq'éwégi””*"'J

. . =.' ' i.. : ;i_,.z..’,.fi
i { M- 2 3~y R
! i f S W2 SAS c NE . 3 {
.1 4“' i ; : ! !




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROUJUECT PAGE OF

DETAIL COMPUTED DATE
CHECKED BY DATE

GCrevenn]  Nladend

M| Cm-wo,zc I /«/h m) b e

o “ \ ‘) F

L/CJ'\ lekl oA Mﬂ'f‘r of} AR T S S

Rle.cr /QA/'\A‘“J ’f"*'*"/‘
Q‘i\n “:”&\w'\é._ﬁ '}\jC}Y M EJAQC’(A}A ﬂj‘] P!

P
e
CR O

A (V5 dnne sl be Gyrde
—“ = 24000 HsI

\ &

Coovugoped  Mesel bike

PRSP be f'»é” X l/“) Quer

Thi Ckeczl 4. TGt —p‘y@ 25 Al
bf’ l//YAw z f’\\/’fT ""Aﬂéf’ f‘l (-l—z,mwlmotu/)

Comhcd aSnd an per MAG
< (ad,, C s AT

'



D CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _ OQjVP?@ wt ~ D PAGE (% OF
petalL _levi] WMGV Pibe cowruren _EVHE pare 194

CHECKED BY DATE

4 o ( Texid wWades —Dil«:)lq

, \/“—@-:3

=(So

® o / |
‘ / \/
@ ll — !/ [ (2 = -
“—0!' ; -0
Loy lr—
= :A“O |
| |
e ool 24" TD ome
,L%O
.




FLOOD CONTHOL ISTRICT OF MARICOPA COUNTY

PROJECT _ D ')) Gy & yvcAim PAGE &) oF
DETAIL Jml NW \9"‘05 COMPUTED /OVH DATE g} C?4
CHECKED BY DATE

£ o) ot waber pite

|
I

7—‘4'”

{
j
\:‘Q

L)
8”

d; ﬂ \glw&]d,%«w{, cUp T




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT : PAGE ' OF
DETAIL ’ COMPUTED DATE
CHECKED BY DATE
|
l
o3 I | ]
¢ ' s
N
{ \1
I BTN R W i .1',‘
Coun J‘ *:
L L)
SET < 1=
!
|
i
AR TR A e & I il e
P i |5 & W 1
N y, 1 ¢
'\a., “/ {
% >
\ ) (\Q
i 1NN { '___
T{ j‘\\ ‘_ﬂf—\ o \ . o \
I | =% N 2
| |

g'@—CA—-‘uM gl &




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
bt PROJECT

PAGE

DETAIL

OF

COMPUTED

CHECKED BY

DATE

DATE

. f-v.}', N
L] B _ ] l y ‘\ ' v
| -}
E | ]
Snaon TLESND A B Nt < -
' g “! 4:‘ : ‘
o % : |
{ N T . W )
\ I A ! k #.4
3 4
1\' | ‘: Wy )
Seciimn 33
{
z
?
i
|
i : e 1%
S L e, » \f\ Aol W
: ! / fed B
; — & lig_.a
RN il = "
: ! | .
i ‘ i
i ’
Gl
g_éc,wa'm 4.-—4



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT PAGE 3 OF

DETAIL COMPUTED DATE

CHECKED BY DATE

7

T : ™ —
wN e .‘\\\V\A“ - S L\ \ e 3 ® o ~ ; o }
N ~ & e S il &~ AN AP — S b
<& v A ~ W e Nt <X N e
N , b
..\ -
.0 }
- )

g@[f ey é— G




G [oou feom 6)
) L =624 G-g)oade 3)f- (24)
= éﬁ’.—d— £ MA A & =4 t
R e o e Sk e Ao
g N +)7 4.
) CLp e L =3l

' i b % 7 R
Eaxcy 'ﬁ«;h : (‘g@_va- 3 4 X249, +//7><V*73,) g 132,359

FL%D CON"'HO__I..\D|STR|CT OF MARICOPA COUNTY
7’L

proJECT _ UL vl Dy 1 PAGE 1= * oF ___
( (l (/ A AW ;,'/ ol ’j"/‘?
DETAIL i 5"';:”1/’\/ b Avi COMPUTED f VH DATE &/ 77
[ 7
'&]“""*l’i CHECKED BY DATE
——
}3(/ LIMJ‘ F y 1 | VO | Y ‘ Q—".j l

/
i 4')' Cf'wv AN D (.,a.,ﬁ/c,
C o

e

SPC&. Gl & (/@3},— 43 LEEL 43‘:- = 94

3 Gx) xmefy -G

,‘.‘.‘f

[4

T Goatol, ,
’/‘) Excn, L :&?72—+>*6£ I~;n>)+f/§‘-4>3 3 Eam 92

(5 x2) 42—/177 = k&l &
/ , : ‘ "
) CLy ExcN: B -y R SAEA A LR Tl
2! 37 s o 7
Wj'] ""Jz‘ (4x2) 4735/ 29 T B

=7 - l (f % — | o 2N X St
B xoilk ’74” '. (’j7><)_), 2"4_92% x 2_% ) Al e -5;7—44 4

bwvrﬁ;" (Frvwn Rk , ,
A 231 _4)2 (C.4)g4 +3 =TI

| Txov = Ox2DT[ss = .5
Baue bl = £4 (Mt Ly Ty
) bil = <4 (2 1\

) CLy Exem = g oy, (31+8) = 45N

49 Ly Gad

£

214 Lfi(3'})

V(o
CEA(C'-VD

33 C
_/gn(—%%)

Sy eN
EXCV:

%4 o
(bﬂr()k(?'\n

24 _/ﬂmw@:' 1l )



CONTROL DISTRICT OF MARICOPA COUNTY
pacE 27 oF

FLQQ%
erosecT D4R avd DAy ,
DETAIL *”7%‘3’9&/»*/ Cha 2 comPUTED i VH DATE 8’774/
CHECKED BY DATE
L
e i o) | |Fine @0
m)cwh@ EraC 5.5 vaOwk- C Cne 4 LM o I‘"ZI/
L) (;)mr) Fe‘)vx/(/) v (fﬁ"\mr A be Jwﬂyf{,,) jlfﬁ-—z R
2 CAN ‘ofv 52 4
Mo Fovm BA =
Se Fyvw RA = 3_\_ 3x\ = «(’4
My QJ“VW’ LMGJ .
e wedr = s e B |
Tod-«l CDW}Q = \4 X2 o= —»5»571’ i R
Ol agp- A
Co'vwo,
= GG L
1/ 61, = (24,33 xGE \"):7»86%1/
L
' | lB)_X Lﬂ.'%g)l/2—1=3,4
&S
I’V’“WM’VV @,*M”) —’g@j 4/,/\/(/\155)
L
Pfs%,T%,m oo Oy = é#—"““" ’“‘”f —7/2«7
(‘;Mf——’a?v%;,-y-);é ko
. ) * /,Qﬂw' o (‘.7,
‘ la2¢-3 Govre = ) | (]
Todd Clate-R = (1 2, a prs 8)
Cne j

(Botmet T cLo.



FL CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT _ - 4 A7k VR PAGE
DETAIL (/6“/:&?~-w ()% > COMPUTED }/V’H DATE __Zﬂ)
»-"H"\'\I); CHECKED BY DATE _
—-i‘—? (T WL A\ K | M e d—»A \”:%’ > 2 A{ '[iﬂ i) s'w_L__r!_
' J |
L/a e bbb LL) = 4—-4\ C T /”’K””’)
2) s Crag éﬁ/—'—f ﬁ'}\_Z = 362
M
q> 222 d= 20 =240 | s U 2”:_
$£15 1 4 + 24 = =
q) 203374 22 = “ 30

- 9 ﬂ4 7] e
qi’ zr ) 30/ A-»Z: i i ‘ln-l —
d 40 ,4*/‘,/ e . 1 A’"f
J) 3 ¢ 41, = Y 40
C\\f‘wcrf’ér?"';ylxﬁ E,ﬁ}fﬁw
4 3% a5, [ 48 - wm LB 400



Ve Lewy X ey &S

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT ,B\/J{zgm "y J’ v 7220 A" PAGE \ OF
oerar, 2Nty O oye e vt o ZZf_qﬁ'
Fj\‘i"j/g CHECKED BY DATE

La,

L oo A-h N :D > N RRRF= ST £Y i M 24" Cinger | A7 (,1:(
g G Gt 8@ 5 L/ |- <1‘7I’2 : A = Ll B
= [qe_ 4" T,

] H oy (ot ‘f:

( e \ t) \

\"(9 Cd"\ v C-C ( S = @‘3_ 4-) 2 = {((~g MJ:;_L-«‘;/*{

e

j |
'y C,= &% 4_@',4)”2, 4 3 = ¢ 5 - :} al: |
Ly = 9 +13-\-g_:_3_. Ml 1. \
: et gk s : : 149
' T Repis Abbset 511
UD - 2«[‘]"‘.5_ q' - ", L (-":i{
— 15 47T it ==-_T7QW/ |

‘T@’J w -

e | 525 +(‘S'_‘bbl+ X 3C'C

| rd=a) &\"}ﬁt (b e ,aas +'}B = |342 L

Excy (Qm%f/ /) g‘f;ww Rd- \L4T¢y
sl s L MU RS 2t

o Dibedys | (3] 153 o
Cxcy. (& intE) K f17 = i




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT E‘/\’»@M V”‘J"Fm PAGE 2 o x
DETAIL (’6—“ GOy C)hy\ COMPUTED ’V 47’ oate /¢ 7 ﬁ4
. CHECKED BY DATE
\ﬁv‘ _DH M/(ﬁ MJD C. LA MNN D
) (e, t‘mrwﬂ@ : T -
L/:ﬁ« 24 » 212\4‘) —(@;- Jdﬁ”}( ,:\iq:‘ -J > B K~ g
o ™A it Btk Sl
= 2q6 & %—D\'/Hoyt

L= Birx2d) 4l = &4

i t’/“,_% &j
Cpm@wcf&—& ey

e

‘. ] &S—E-;_‘Kg'n )\,\)m\ﬂ (‘Z xw Crawl = 213 réa,
y [@ex D)
QM"Z(/A,)Z{ = A2

G( xvuv%z,xﬁs» — -‘[
Jc> @‘ Bo¢ g.\g) ,JMT = 207

Tz
= \~8;/Qow\zw
{\JP‘Q 6»’:,{(4 e
| e
el = & g, 9
b Wik I+ X3 = A

L 2 L) L—fv’v‘}/‘/\/

WP AVRYY, Gmnc-m>¢ izam
AL NIBTUE (FVR Ry S TRNRS +EFY =

|

3z ey 23 o




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

. C:(otﬁjtﬂ e ;Dfﬁlv " /é\Pjﬁ e 7|14
B ,leEEZE;’E’ -
et Sl LT
0 GEx " Co+ a5+2Dcy = 13| (N
2) \%Mu\(w% (Tl ) = 29 ¢y
5) The 249 L= 47 LA
24" L = ZB¢aLF
43 CJM@J"-‘ = 33
%) Qewd, Shed) @ 57 Lf‘b/ E |
® (@0 g\»fwwm
D) Ewen @ B<|- oy i) = § Css
) Shucsuc BlepH @ 9 \3-*1- Cis) = 9 124
:sB 24@%@ R B CONE Baus
219 b © Tw%» Gez) - 4 14450
4 ) Cerd Ged @05t (364p) = § 1320
|0+, Cobndbmencss s
® —?{# 25000




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT

M/”‘VJ' faZla) pace — P or .
IL- WH‘”’“ ud rl”‘"“’“’? COMPUTED ‘//\/H DATE ﬁ.ﬁ“l'
@ TGN
CHECKED BY

gwmwqu 6644/0 L—w : ’

i AL / \
) exay Q'Z‘!"DééFD’J (43 <

;'/'t'/
) Backhil : Cagya4r8e) = 01
) T: & 1«4.."5 L = 42 L ft
2('4 L = 214 LJL
C«wv Glrg o A Cpixet) s
Entesomant) O

arA’d WA - {f’ 7 ﬁ 3
<3z 1 oy g
: 59 M
‘ 4(/»@1'%-) L CR (TE ej oD (bS|ont = 2K x lo6 = A56D
Cotn ~
o TN v

) Gxay™: 145 oy & g s|-o

= '%7](’

9 Sewmcbove Rackhit: 111 ey @ M’) = | & 1445

5) 2 4’%%‘#“ 47LJL <3t f’nf =t 208y
2_!'!{; L‘; ~2—+—4— Lfr e B 4,(/

2%<Y
- | s 5o
,§> Comnc: 45 <y 2 6 176 - | B e
() Lein). Yed 4550 qyosp { 2s¢0

v o 2*/47256'

\S'}o (Jf‘\AJ—\‘M'Ufr/»(;f/‘; 2% F ﬂ o e

] Sl A/WQLQ':( =4CY ﬁmﬁ'ﬁ

A ianthuded v e 34 LYJI{, 3] o+




FLOOD CONTROL
L ON &

ISTRICT OF MARICOPA COUNTY
Y A

PROJECT PAGE oF |
DETAIL Ca |cedw C ;“"KWJACOMPUTED KV H DATE ﬁj4
| CHECKED BY DATE
Deccripriord Uny 1 [ @ukmrry
K CARN ad~din Gy ( 45 §
Cbp it Boodll | Gy 1 2
24" D1a . Pl L.+ 47
12| " Dia Pire L. F+ 214 Zeail
oo o i (L FF| e
2" Seep
Concvede Lincd Dehy | L. Ft | Slprn
BR R AR 22 .
Clp2r e (0 Cyede C\/—D 28 AR !
Gl "Bl Cmemaie | G| T
fZecmdf Yoo |2 4 coo

[ €y S0 s

DR ave ik pov g b

areLE OF @U&NT:T:E&

10 g R4 C}av'y cLys = a4 v Cleds-8 Cow)

WY CALD 4 e Lol o Sl el e e

z"‘n 12X

Al .



F D CONTRO TRICT OF MARICOPA COUNTY
PROJECT { gLl Dy V) cime N o

R TAlL Co [l C havd conputen _ FAA DATE'E&"?{'

CHECKED BY DATE

NSES L CUD
W= 6g '{, L = 1.733’, teg"

'/37, = Q.?x.z,u?&/ﬁ = 2,0/7 5 XD

Axy 2| 42

Y i
Tﬂ4'/ INRA+y \/,/-74% /
W = C;.,q_f Ll agqsl b £l

A ¢
¥\ b bin-l-gas & / P
‘f ﬁ(‘ :,Y o \.;) * J—’—*’t\ ‘5{: 4:-"‘7 (s ;i) f.: £ 7'.’«‘1 — & 0 ’?

. /@4,7 = 2/ W

[ odeA-C LD BixS = 4D
£=3/ '
Olxl =R . Crnc~ de

Oyow #Hl| +odn) 3-cld? 4 Timlwaky Di-

Ff(/« j 'CSS\/ = /Céxﬂx_%\}L:Cuy

AL I

jCJ wWCe wWoanh Jo mle S~7;> o G Ay,
uge (32 o2 F vk Pewn
® A5 o j Crme 4o @—S—»G> e remi s




FL CONTRO |STH|CT OF MARICOPA COUNTY
PROJECT __ (j’)o'(;‘y T i PAGE

OF
)
DETAIL ollc.cgey ’MWCIOMPUTED KVH e AP M-
CHECKED BY DATE

@2\9«)&() 6‘1:\3-9 5({04— \OTA—

-3 CﬁVC Ovvcrﬁrw/vtfb J’py 2_4,”(%) wa\ h- ‘J{#
e B8 § : 4 C Shne &t bc@
C(a‘;@ﬁ,-— (f* (ﬁmﬂ‘rr*‘.(&, o

3 ﬁg’”\ \O@V pr R . CY
N3 éJ A Bty = 12
TotaA Clage 4.

® \”7 l°& l—owlh 2 ] ff"

e -_‘—l

2 4

L/\M] & r,u—rfﬁg m® LD an N FAng

A,
Ca<_
(o< ﬁ) —:—K-\Gg‘-— 1T ) 2-
N_‘ \://T"(WWQA :
Totad . %5’42 ‘ :

g\ v H¥l) To¢n/ Lenvyl ¢ e |
%n@( — /\ / > 295 _ A
—]AWA\J—VG'\AN\ cv«jﬁ:’ KL7 b_\_g -»*)4—(2»5—) = 3L=&

Lot
. 299-5)4 41:2)(
“’WMM - ‘”“W’" =(osq -4> Eitrn b
T3 — - qu/4’;

2



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT ’Du\}f\ﬁ v n PAGE OF
DETAIL 0/’%w Chavwel  coMpuTed DATE
CHECKED BY DATE
TJovnt Sl bedwoom ) 1/4. (_"#)M’Vg"’“" Jf“
CovG. Sty ¥ C.LD \w&nwra Jorn Filler
,/&” leﬂ(a( ' ¢ ///

\é“ _Wm'mz Gt

Sectiond ! H-H
JoINT DETAIIL- (NT >




o

'\

FEE BL 04 D3:18PM CRSS CIVIL ENGINEERS 'Urpmtw“mk g - P.1/11
W Roply Requested: YES NO
. Orlginal Document : M"ZZ z tsba:::‘m Exp/US Mﬂll/__(orhar')
- r
FACSIMILE TRANSMISSION
REQUEST FORM
Date:
Project/Charge No:
ADDRESSEE

NAME: [l el
COMPANY: LD
CITY/STATE:
FAX PHONE: SO - 4o/ REG. PHONE
PAGES (includes cover): //
ce:
ADDITIONAL INSTRUCTIONS:

ORIGINATOR
NAME: oy Meagstams

CRSS

4041 N. CENTRAL AVENUE, SUITE 650
PHOENIX, ARIZONA 85012-3306
PHONE: (602) 263-5309
FAX PHONE: (602) 263-8373

In case of transmission error, call:




FEE 81 ’S4 ©3:1SPM CRSS CIVIL ENGINEERS Pe&711

TABLE OF CONTENTS
DESIGN ELEMENT - Designed By Checked By Page
CANAL CROSSING BOX CULVERTS L KF 00
Soil Pressures and Iaternal Forces 1
Channel Section Moment Strength 11
Channel Section Torsional Strength 21
Wall and Bottom Slab Forces and Design 24
Top Slab Model and Design 32
Top Slab Analysis Output 37
COLTER CHANNEL CROSSING HEADWALLS KF (oo
Internal Forces Analysis and Design 69
Torsion Capacity Check . 71
FLUME PIPE, SUPPORT AND FOUNDATION DESIGN KF NJ
Pipe Wall Thickness Design 75
Lateral Forces and Foundation Design 76
Saddle and Flange Connection Design 79

Shaft Structural Design 82




- FEB 81 ’S4 ©3:1SPM CRSS CIVIL ENGINEERS
PROJECT: COLTER CHANNEL TAILWATER FLUME ALPHA ENGINEERING GROUP INC.
DESIGNED BY: DATE: (/4 2929 E CAMELBACK RD, #215
CHECKED BY: ATE : PHOENIX, AZ 85016
UNITS kip = 1000-1bf deg = %-rad . TOL=0.1
1bf bt 1bf b bf
plf=—— psfa—l—z- psi s_zpcfsl_.::- pci:l—3 pft = 1bf- £t
ft ft in ot in ,
pin s lbf-in
kip : : ! " kft = kip- ft
= —= ki ki t ki il
L5 £t kaE——p ksis—p kcfz——p kciE—p e &
ft2 in ©fe in® kin=kip-in
INSIDE DIAMETER OF PIPE d § = 12%in
THICKNESS OF PIPE WALL t := 0.375-in
SPAN LENGTH L '= 60-ft
DENSITY OF WATER Y o = 62.4-pct
DENSITY OF STEEL Y ¢ = 490-pcf .
INSIDE AREA OF PIPE A(d) := %-dz
|
ONAL AREA O E &
CROSS SECTI F PIP Apa) = %-[(d+2-t)2- dz]
WEIGHT OF WATER (FULL) W= oA y) W= 49.01+plf

WEIGHT OF PIPE

TOTAL FULL WEIGHT OF PIPE

SECTION MODULUS OF PIPE

MAX BENDING MOMENT AT SUPPORTS,
M g i= 0.1071:W pg-L?

M g = 38.023-kft

MAX BENDING MOMENT IN END SERN,
ot 2
M i 0.0772°W pe-L

M = 27.408 k£t

LIENRCE QP p(d i) W p = 49.61-plf

Wpr:Ww+Wp Wpf=98.62'plf

[(d i+ 2-t>1 -d 14]
32-<d i+ 2T

_ ind
S p=43.82-in

S p:: n

FOUR CONTINUOUS EQUAL SPANS

M S
STRESS f g5 T —
2 p
FOUR CONTINUOQUS EQUAIL SPANS

'f gg = 10.41ksi

M m
£ = —

STRESS sm T g
P

£ gm = 7.51ksi

P.8711

E-]
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PROJECT: COLTER CHANNEL TAILWATER FLUME ALPHA ENGINEERING GROUP INC.
DESIGNED BY: 2 DATE: 2929 E CAMELBACK RD, #215
CHECKED BY:)\ ATE : } PHOENIX, AZ 85016
ELASTIC MODULUS OF STEEL , E ¢ = 29000-ksi Eg=2.9
SECOND MOMENT OF AREA OF PIPE [(d i 2-:)‘ - a i«]
I M ¢
P 64

'l= ' ol 4
I p 279.34 in
MAXIMUM DEFLECTION IN END SPAN

4
L :

§ , = 0.0065W per—r — §. £ 1.77-in

il . P -

S P

RECOMMENDED LIMIT ON DEFLECTION

L
3 2 — 5 - «j
3 3c0 1 2%in

(IT SHOULD BE NOTED THAT AS THE PIPE DRAINS, THE LOAD DECREASES
TO THE PIPE WEIGHT ONLY)

DEFLECTION UNDER PIPE WEIGHT ONLY

q
L P,
) x 2 0.0065-w p-E——-——— § g = 0.8%-in
s P .
SLOPE OF PIPE '
8L = 0.0755% SL-0.440-L = 0.24+in

CONCLUSICN: SOME WATER WILL REMAIN IN PIPE, BUT MAY BE EXPECTED
TO EVAPORATE RAPIDLY DUE TO SOLAR HEATING OF THE PIPE

MAXIMUM REACTION AT FIRST SUPPORT

R g = 1.143-W p¢-L R g = 6.76 -kip
THE REACTION OF THE PIPE IS NOT SIGNIFICANT ENOUGH TO WARRENT AXIAL LOAD DESIGN OF
THE FOUNDATION CAPACITY OF THE SOIL, PER SHB-AGRA GEOTECHNICAL REPORT DATED NOVEMBER

24, 1992, THE SAFE AXIAL CAPACITY OF AN 18" SHAFT WITK 10' OF EMBEDDMENT IS 65 KIPS.
THIS IS WELL IN EXCESS OF THE CALCULATED REACTION.

LATERAL FORCES EVALUATION

LATERAL FORCE ON PIPE F )

31 (d i+ 2t)fe
MAX LATERAL FORCE ON TOP OF PILE P e = 1.143-F ;L

Py = 13.64 -kip
FORCES ON A SUBMERGED PIPE

— =

THE DRAG COEFFICIENT MAY BE TAKEN AS 1.2 FOR A CIRCULAR PIPE

= 1. ft
Sops~ tait g = 32.17-
sec £t
ASSUMED MAXIMUM VELOCITY OF FLOW IN CHANNEL v = §.0
sec
v? dj
PRESSURE ON PIPE p g '= C p'y 0-5_5 + 714 o + t Pq*= 62.24 *psf
FORCE PER LINEAL FOOT Wg=p q-(d i-+2-c) W g = 66.13-plf
P ¢ = 1.143:W 4-L Pt =4.54'kip

16
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PROJECT: COLTER CHANNEL TAILWATER FLUME ALPHA ENGINEERING GROUP INC. & /ch /43
DESIGNED BY:_ E€ _DATE: /18153 2929 E CAMELBACK RD, #215
CHECKED BY:\ /| DATE: ;Q% PHOENIX, AZ 85016 qu. CnSS
LeviS oo T
L
Scoom = S
LATERAL FORCE LOAD FACTOR LFLF = 2.5
ULTIMATE LATERAL FORCE P y1t = LELE-P ¢

P ult ='11.34 'kip

’

CENTER OF PIPE ELEVATION AT SUPPORT

CP ¢y := 1024.7-ft - (121 - 48)-£ft-sSL { dTi CP o) = 1025.14-ft
CHANNEL INVERT ELEVATION INV o3 := 1021.5-ft
ANTICIPATED SCOUR DEPTH SCOUR := 5-ft
CENTER OF PIPE TO MUDLINE g = CP o1 - INV o1 + SCOUR

e = 8.64-ft

MOMENT AT MUDLINE (THE LATERAL FORCE ON THE PILE IS NOT SIGNIFICANT)
My = P e M4 = 39.21 'kft

PER THE GEOTECHNICAL REPORT, THE LATERAL PASSIVE RESISTANCE (ULTIMATE BEARING
PRESSURE) OF THE SOIL TO LATERAL FORCES ON THE PILE SHOULD BE CONSIDERED EQUAL TO THE
FORCES EXERTED BY AN EQUIVALENT FLUID PRESSURE OF 800pcf. THE RECOMMENDED FACTOR OF
SAFETY IS 2.5. A BRIEF APPLICATION OF THIS USING BROMS' METHOD MAY BE FOUND IN
"DRILLED SHAFTS: CONSTRUCTION PROCEEDURES AND DESIGN METHODS'", FHWA-HI-88-042, ON
PAGES 321 TO 326 FOR SHAFTS IN COHESIONLESS SOIL.

Nole: Magianmm ol s ol 18wt

PILE DIAMETER dp = 18-in s fre A pile Diamaten Ao,
EQUIVALENT FLUID PRESSURE EFP := 900-pcf Ple diawettsr bos ‘M_e“ reniced
y 1> 24"
ULTIMATE RESISTANCE FORCE AT A DEPTH Zz  P(z) = EFP-d ,-z
ESTIMATED PILE LENGTH BELOW CHANNEL INVERT L o = 20-ft
PILE EMBEDDMENT LESS SCOUR L j:= L o - SCOUR Lj=15-ft
P(L 1) = 20250 *plf
GIVEN ;
TAKING MOMENTS ABOUT PILE TIP, EQUAL TO ZERO, AND SOLVING FOR L.l
1 1
. = (BFP'd L 1) (=L 1) [=L > 0-
P ult (e + L 1) ( p l) (2 l) (3 l> L 1>0-ft
L 12 = find(L 1) '
REQUIRED EMBEDDMENT BELOW SCOUR L 5 =9.75-ft = |
. il e \= 147
REQUIRED PILE LENGTH BELOW INVERT “ L . = L 75 + SCOUR =4-75%F S
bog = 14,75k SELECTED PILE LENGTH L o = 12-f¢ ~
(§ C4+9575)= 154
TOTAL PILE LENGTH Lp=e+Ljp Lp=18.4-ft = (g 04+ ¥

DEPTH TO MAXIMUM PILE MOMENT AT POINT OF ZERO SHEAR, BELOW SCOUR LEVEL

£=4.1+tt

MAXIMUM PILE MOMENT AT £ M ¢ = P yi¢-(e + £) - (EFp-d p-f) 2 ol S
2 3
M g = 129 -kft

17
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NUMBER OF PILE SECTIONS = 50 , .
VARIABLE OF LENGTH L B 0,18 X, = i-_nﬁ
X
SHEAR ALONG PILE Vi(x) = P y1¢ - J P(x - e) dx- (x2e)
' e
X
MOMENT ALONG PILE M(x) = J V(x) dx
- 0- ft
. | T | 1 T B T
i b N
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STRESSES AT SADDLE SUPPORT

FROM "TUBULAR STEEL STRUCTURES - THEORY AND DESIGN" BY TROITSKY, THE
TOTAL STRESS IS THE SUM OF THE BENDING STRESS PLUS A CONSERVATIVELY CALCULATED LOCAL
STRESS AT THE SUPPORT SADDLE TIPS (AFTER ROARK).

TOTAL SADDLE REACTION R ¢ = 6,76-kip t
PIPE RADIUS g
R = (d i+ t);-z- R = 6.19-in
SUBTENDED ANGLE OF SADDLE IN DEGREES “q = 120-deg
FACTOR CONSIDERING ALPHA
K := 0.02 - 0.000122- (2 - 80-degqg) K= 0.018837
STRESS FROM SADDLE £ 1= K--R?;-ln<-i-> £ 1 = 2688.02+psi

STRESS FROM SADDLE PLUS BENDING STRESS

[ < tot = £ £s + £ 1 £ tot = 13101.2'p5i t

FLANGE CONNECTION DESIGN !

- - —— — —— —

THE BOLT CIRCLE DIAMETER IS ASSUMED TO BE AT THE AVERAGE OF THE INSIDE AND OUTSIDE
DIAMETERS OF THE FLANGE

FLANGE INSIDE DIAMETER dg= (di+ 2-t) d g = 12.75in
TOTAL WIDTH OF FLANGE w g = 3.5-in
FLANGE OUTSIDE DIAMETER dgo=dgg+2Wwg dgg=19.75+in

FLANGE CONTACT AREA .
Z.

FLANGE CONTACT AREA SECTION MODULUS, SECOND MOMENT OF AREA

_(d fo' - d fiq)

Agi=2-(dg?-dp?) Ag=179.68in?

.3
S = S £ = 624.95"in
£ 32-d o L
4 4
1 (¢ 2" - 4 1) 1 6171.37 -in*
= f- = o *in
: & 64 £
BOLT CIRCLE DIAMETER AND RADIUS
_d £ +dgo . , .
d pe = ———— d pe = 16.25-in d pe ¥ 16-in
1 :
¥ he = ‘Z"dbc Fpc=8'in

19
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NUMBER OF BOLTS ny = 12
2
; oy ‘ Dp
BOLT DIAMETER, AREA Dyp = E-ln Ay Eow 2
Ap = 0.6+in’ Apg=npAp ' Apg= 7.22+in
d pe 4
ROUT BRACLNG . S p = oW S p=4.19+in
B p
4 1 ]
PRETENSION STRESS, FORCE PER BOLT £ pt = —-——E-Sl-klp
T in
= .94 -ksi = Ayt
n b'F pt )
FLANGE CONTACT PRESSURE P fe = ——— P fc = 2622.38 *psi
: £

MOMENT CAPACITY AT ZERO PRESSURE AT TENSION EDGﬁ OF FLANGE
M ;£ = P gcS £ M ,¢ = 136.57 -kft M ¢ = 38.02+kft

CONCLUSION: FLANGE CONTACT FACE SHOULD REMAIN IN COMPRESSION, DESIGN CONSIDERING
PRETENSION (SEE SALMON AND JOHNSON, "STEEL STRUCTURES DESIGN AND BEHAVIOR", 3RD ED,
PAGES 183 AND FOLLOWING). ALSO IT SHOULD BE NOTED THAT SHEAR FORCES ARE
INSIGNIFICANT FOR THIS CONNECTION. FOLLOWING IS A CHECK OF ALLOWABLE MOMENT CAPACITY
OF THE CONNECTION NEGLECTING PRETENSION.

BOLT GROUP MOMENT OF INERTIA 3 = 0,3 .. (n b - 1)
_ 360-deg .
B = _nb_ () + 0.5) Y5 % T be cos(BD
s 2 _ L4
Ipg = ApY (¥) I pg = 230.91-in
3
MAX MOMENT (APPROXIMATELY) AT ALLOWABLE STRESS
. . I bg
F ¢ = 44-ksi M a1y = F ¢- M 531 = 105.83:kft
T be
M . = 38.02-kft M a1l
S : = 2.78

M g

-

THE ALLOWABLE MOMENT ON THE BOLT GROUP IS GREATER THAN THE ALLOWABLE MOMENT ON THE
PIPE ALONE.
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FORCES AT[WELDS F yp i= 35-ksi
COMPACT SECTION CRITERIA (i + 2°%) - 3300-ksi _
D/t <= 3300/Fy t . ‘ E o

£fp 1= 0.66°F yp £fp=23.1%ksi
ALLOWABLE MOMENT ON PIPE Mp:==Spfy M p = 84.35kft

FORCE ON WELDS FOR FULL PIPE CAPACITY, PER INCH

Py = e e (1ledn] P, = 8.66-kip
BY COMPARISON WITH VALUES IN SALMON AND JOHNSON (ABOVE) TABLES 5.15.2 AND 5.15,3 THE
WELD CAPACITY FOR A SINGLE 5/16" WELD WITH F.E70 ELECTRODES IS AT LEAST 4.64 KIPS PER
INCH. TWO WELDS GIVES AN ALLOWABLE CAPACITY OF (9.28 KIPS PER INCH, VERIFIED BELOW.
1

5
NOMINAL WELD SIZE t = Eg-in .
£ g '
EFFECTIVE THROAT L owe = — t ye = 0.22-in
2
WELD STRENGTH F gyy = 70-ksi
kip
WELD RESISTANCE CAPACITY Ry = 0.20°F gyt we Ry = 4.64—
in
EFFECTIVE LENGTH L eff = 2+in
WELD TOTAL RESISTANCE R yiot = R oL off R yrot = 9-28°kip

BASE METAL CAPACITY R peot = 0-60-F yoot 'L off R peor = 13.13-kip

1
THERMAL GRADIENT MOMENTS IN PIPE @ g = 0.0000065-8——
k eg

THE THERMAL GRADIENTS WILL PROBABLY BE GREATEST IN MID-SUMMER OR WINTER. SOLAR
HEATING OF THE TOP OF THE PIPE COMBINED WITH THE COOLING EFFECTS OF A MILD WIND, OR
ESPECIALLY A SMALL AMOUNT OF WATER FLOWING THROUGH THE PIPE WILL CAUSE THERMAL
GRADIENTS. THE ASSUMED GRADIENT IS 30 DEGREES FARHENHEIT.

THERMAL DIFFERENTIAL 8 ¢ = 30-deg
5 £ s -
CURVATURE DUE TO LINEAR GRADIENT ¢ ¢ T —m—— —— — ¢ ¢ = 0.000184-length
(d i+ 2~t)
FIXED END MOMENT DUE TO CURVATURE Mg i=$Eglp
M ¢ = 10.32 -kft AT FIRST SUPPORT FROM END 1.286'M ¢ = 13.28-kft
AT INTERIOR SUPPORT 0.857-M ¢ = 8.8S5*kft

8l
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COLTER CHANNEL

PROJECT:
DESIGNED BY: |4 DATE (f(d4 DIAMETER: 2-R = 24
CHECKED BY: LPATE
s STEEL RADIUS: 2-rb = 12.25
STEEL AREA: AS = 4.8 -in?

AsS = ZAbr
o

TOTAL FORCE AND MOMENT FOR EACH STRAIN POSITION q:

TEF, ZCFq’c TCMNA, = ZCMJAq’C
c e,

TOTAL FORCE AND ﬁOMENT, CONCRETE PLUS REINFORCING:

TE = TCF + TRF TMNA = TCMNA + TRMNA

BEAMMOM '= linterp (TF,TMNA,0-kip)

[BEAmoi'E=£‘£k £esing |

max (TMNA) =

Wi P.18711

e CAgs
flewra S, to

5umw-:’5l

271.635 «kft
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kip

B,
400
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= .
PCAC;OLt"n Interaction Diagram
1200 s
g }
.
|
-
800 >
s ;
P i \
24.0 inch diam. n ////// L
k /]
£, = 3.5 ksi | e | fe=0
- P 1
£, = 60.0 ksi £ | f=1j/
Confinement:S8Spiral i PAR
1
clr cvr = 5.38 in i ///
spacing = 3.86 in a /////
8 .
@ " = g 100 — 200
-3 = -80 4 :
. 4 in . : M Qﬁ*ﬂ
I, = 16286 in i 5 n
Ty = 16286 1in E '
v = 0.00 in g
Y = 0.00 in -400 |:
(c 1992 PCA
Licensed To: CR88, Civil Engineers Inc., PHOENIX, ARIZONA
Project: COLTER CHANNEL FLUME File name: UNTITLED.COL
Column Id: DRILLED SHAFTS Material Properties:
Engineer: NIKPOUR E, = 3587 ksi u = ©-003 in/in
Date: 06/14/93 Time: 10:02:04 fc = 2.97 ksi E, = 29000 ksi
Code: ACI 318-89 1 = 0.85
dﬂgrsion: 2.20 Stress Profile : Block
Reduction: c = 0:75 b = 0.90
Slenderness not considered x-axis
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