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SVERDRUP & PARCEL

JOB g'O go FeDHe fA cDc

COMPUTATIONS FOR DIV£RS/olJ CfJIU.JtJc<-

SHEET NO. 2 OF---·--- ,_ '-_
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BY ~ CHKD JEt=:. -. -
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II 369 11.83 .' 50,980 i

I
I

III . 560 20.27 125,390 !
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SVERDRUP & PARCEL

JOB .. Z"D~O.-f~Q.t1 c LACJ2J; __ __ .
D/I/£€S/OtV CNAtJN~'-COMPUTATIONS FOR '--" - '--'" •. - .. -.--.- -......- _._ .. '" ...

--: --_ ..+.------

3SHEET NO. ... _.. OF

OATE3!y<..._._.. -
• 'XJ~

BY __ l'-'Y CHKO _.Jff

4-'- S'~

DEAO LOAD

SI..~8 .
9'- '3 II

INTER J.':IT<

( 6.>ltz X'7. 04)(O. IS)

( '//2)( 9. 25)(0 . , 5 ) (Xz.. ) ( 9. O~ ) (0, /5) = , 113

(25";lOOD) C9.04)

q
= .226 ~r

FS.5"4X9. 25) -('o~'t) f(X~)(2.13) _(2;tX1.Si{''Xt)(.'S) HALF O~ IAlT~e.IOK C;1Zf)~1l.
: s: 57 " ; 2. 79 K.

(2.5/I'1.,) {'l.s) (o ./5) =
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JOB .. ROS'Q ..... FCDI1C1!J.CDC ._..... __..
VillERS/ON Ci/fI;.!IJELCOMPUTATIONS FOR _ .. _._•.. _ _._ _._•...... - ..

4-SHEET NO.. • . . OF

DATE .9jgt.._
BY.'l3.J - CHKD __ ~fF'

"Zll ..
It 7 . 55 ,
" " "~I t
I 1 I

1
.......-

.......4-
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----l j~IIi: ;
- _1-'

1 I'-S" J

"-
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..
[('li~X2.67). (,2~X·7S) +(./?){.va) ~ (~J){.~)/2 +(/.5~)(f7)IZJ(O.I'»

= O,372kLF (2.477 S~/r:T)
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.._:--1 . .~

Col1P051TE DEAO LOAos

j DeAD Lo,...D /Tf'HS QA)STJZ.f,JCTEO !Jt=re:k ~PANS HilDE (J,t/TIJ.;1I0J,lr

rE~fY 73~J?Rle/<!

1. ~OE/"")AL-I<"

3 ~NO'BFO .

4. Pvc DJeTS

S E06F CvRf3

6 CJ.JJi.:J.I L/AJ/C. ~~

7 r()TV~~ WE-At: IrVG ~K l:"'!lC(-' (f;EE ~f,; T 1)
g- 20" ¢ P1:Jrf34C. /(. W~R... '-lhlE

EARP IFRS

It' F'
75AR£JI:~<;; =' 0,372

~/OEL.JIJLK (S){'YrZ.)(.I» = O,2~C

CuR!3 : ('r,l.) ( 9f,1.) (. ,~) = O.O?4
__~S~~D ~. UJ:1.)(5) -(JtfXJ,S/nj1T/4]JZ; O. J~7
tNcTS :.f4X2.043);/000 = O. 00 l?
~.'cH~/I.JLIIJx. /0 piC' //000 :: 0,0/0
~'t'1JAc;.Ic.. [iZZ.9 {DI-h 120.4 (IItD2/(~ O. 93] '" ~

= 0,243 I'LF
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SVERDRUP & PARCEL

JOB ~OS:O .[cDNe / ,Acz:::t::;
. ,

COMPUTATIONS FOR :J:2IVE£Si'oiJ ();lJtJl.)G,( --

SSHEET NO. __OF ..... _._ ...._.....

DATE~~--_._---_....•......

BY - 'l2v CHKD _JFF

i i
·_-t ....._-; .- .-._--

l/tlt: LO/1o:S

fl nSIJTO /IS 20 - 14

(AASYTD 1.2./1, p. zz)

4'-,;, '1

eXTER./oQ G,RDf{S

I +
0,67 4.61

1.577 I J+ =9·zs 9·'2$
9'-3"

E GI~Df=K~ :: 570ro!S500 = 4.23 lC f06 P)L

£ DE,'>;.. :: 57000 j4500:: '3, ~2 x /0' psi,

GiIZCJFRS AREA (lO'isll'H) 'J :: 67·'iI
. <[3. 60 Pr "-

FACE ,q2E~ :- (,.2~)(fZ.ff~) ~.(O~'ilXf{Z.~3Iz) - fl'3.60 =47'/.45 (%i1(,~I2.S ) 5'42.u C"'lo C,l<"lkes)

._ \tbL =(471.4Sj~30·X3){O.77) +{~~2.26ICa3{)·)(3XO:Z']) = 1697,57 ('t3

.fAI G1120~12. .. : (16Cf? t;;7){O' 1~)/9 :: 2fr. 3 K. :

82'-/0" f..,

~&fff1r=NT D/RPJ.lJ<AG/1 t.JE/6HT r ·1~
. 7iJ~1:#.!fJ.3 S~ ffa:-.>r.tll.S ~u. (;JlonJ~ (;;~OFflS 77% WIDT'JI i J.:]t
E-,~~~ !,C/'/ofiS :' !ii.07 ...'31)h.] fj= 6.1/' ,..,' ,_.i..~ . .S!'

i ! 7//1FS P€,4'.ffiIL. W/OTJ.l . ~ A 2.5 i
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SVERDRUP & PARCEL

JOB ~OgOFCDHc /ACDC

DIlIERS/ON CHAIJ}.ltL
~MPUTATIONSFOR .----.. -.-.

6
SHEET NO. ----OF._.__ .... _. _.. _.....

DATE -.Jh?: .__ .....
BY.~ CHKD __~.ff

Vis HCTo~ = o·77

TiHE FAclO£ ~". 0.4 (peA PHAt1L~1 p.~) FiG,S")

DIFF£I2ENnAl... ~NRJtJJ:.ACF S'7!<AJN =(O.4)(4ZJ,SK,IO-6) = 16Cj.4>./O-b

USE Es = • 000/7

:: S(S.5 (AIJS/.JTO TBL. 1.1. / (8)) p.37)
i
--,--

USE /.0

= 9,25/5.5 = 1.6~
, ,
: _ .........-_....-!-'. -

i . i I ••--+----j -'-
!

.~----- ... _-".. . .



SVERDRUP & PARCEL

JOB. 5?O~o FCDf1C /ACD~,---_

COMPUTATIONS FOR 7)-.1J!f~..~_~LQ)'!lL ..eNAly.!y'f.L -.._q.__ ._.•

7SHEET NO. -------OF-_ .._. _

DATE!1./.8.'2-...----------. -.

BY--Rv ' CHKD ---__v.FF

i----,-----.
S-PIJAJ t SJO-;-:",S-_.._,. ---r" ." .

/23 f_ 'III (ALL )

EFFE"CT/t/r: SLAB /NIDTH

/

17 "

4·65
lO'l

/0"

AIJ :=

'88 ==

cc ::
00 =

cI) /23.3 '] / f = 50, g '5 ~ f
(2) 9. 2~ ft
(3) /2tf"ff'''' tw ... C/SE GlROFR. (,JeB "TJJICKf:.5'S or:: AI\) [;qvlvf<!-«:r./I PPISr·"r--::..

OF :MHF DF~;J -tw ; {IZ)(733120)!c72)'J • 23.6/1

(/2)(6.~) +23.' =/0/.6" .. ~.47 N: Covcr2J.JS ~r--_4_2_'I----'1

r----------,----ts "

~- -- -'3BB

AA

r~ := SSDOp,<
~~ ::(O.tt'jS5:JO) :. '2z00 p~"

Ft :: {/550 o' = 145 psi.-

445
7eJSiOi..J Coc0=" ..;: 5500 : O.Og r

hy -; 60 KSI

_.~_..--_.
,

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

i-_._ ... _--..

l !...~--+-.._~ .. ,
i ;



SVERDRUP & PARCEL

.lOB ${O?O F"cDttC /AcOG

DIl)(;/GSION CJ./AIJ!Jt;L-
~OMPUTATIONS FOR ---------.---..----.

g
SHEET NO -- '" ·.. ·-OF - _._._ .

DATE -.2L..fZ . _..
BY· RZ: .CHKD _ ..Jt==F

;l~J .¥ ~J3i/Tt1F/VT.-r ~/~
: .,. ; ;

... i-.__l.-.L

l~/tJJ ftzB..;}f/JJARY PJE"R..

~c~N~ ~AI ~/LL

I/:- AS,)/t1f:tvT Pu:J)J D)fft=NS"ION~
~

PROLJJOC= ~M1E S77FFNE'SS WillY

.. :------~- .

J::Jr:-T(::-eH/1\'/(- EYi-/:' A~ {-I. ­

F7)(~O /3)):\-'.

STEf.1 OJ<. CC~vH"" £T ~ilt:~

FDR "FtJTfI S'I Tt/AT, w>

hp

~ f{OD-U--'S 01= S'vSC1CADF /?:',l('!/OlL I USE to c 260 klFt '! (80:,-'1-:.:=:>, (~J.) p 233)

(HcOIV}1 DF,sf=. 7)R':' i)k.. N<)IST ~A/~D )

~11/AJE Jarr~"'7G'",/J,L S7n:FIv'~~-S O~ ,l'C7VfJL. ';j::'}?,4:0 F'Tu ..

1J'i:<;~II"1€ ,::-vU Tjf;:~k.>/ .. G ~/Ji Ok: l'lI.. L-OAD/NG COHI3II.//;fON $' (KOT~{-;-IOJJ Hll../J-:' Frv 'i:.)

[

: • _. ~4
A ,- - - _--i.

I

(,J/tm/ OF FTG ; E
,: PlANF 57J'Fr:Nt='S5 .:: EKe
A$tJME FTc <;;1I-;:r:JJE:;:;»

~ f ~I
-:----:.---.f.--. L

! i. .-+- ---+- t./%.
I ,

: i l)(
. i .. ---r_.tI-I~--ll

H; . r::-:--=-:-ef¥XB
d" .

~(. Fo2G @ X = TSKc eX dx
t!/)~~ ~)( # "BKc e X"1d.x

•..

2BK~J?.[§J~~
, I

= b'Ko ~-~LJi'
"-.,.-.' -



SVERDRUP & PARCEL

~OgOJOB. . FCDHC /ACrx... 0--_---
9SHEET NO. --OF__ ._ ...._........_

9/'l"Z.DATE - ..---..---------.... -- _....

BY-~ CHKD __UFF

-l._~..-..;-.
! I

~T,r:-I:Nr:S5. ']?OTATtOAAL

.
- . "-"', -- _.- .

MHlhH~ : rlJ h =:} h ::-

KR
FJ./

(~OR S"H~H e)= he

S"V8ST(ivTe: FOR e (SliT. 8)
FH

)(/BSiiTvtE FH (Ae~l/~) ) H" : t1~ J 7&:OJC~

k'R. = BKo L3/12 1, 4.

='-ii"=--. ".

lh9
._~ .....

_~--....~, -".~ Fu
I I
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I
I

,
.l-_ 1:...::.. -' --t e
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A

H
~- _Fu

/
/ I

I "{ I
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tIJ =
A
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FI4
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I he ... A he ~
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KT Fu Fu FH
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kc
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SVERDRUP & PARCEL

.JOB ~O?O FCDt1C /ACDC

COMPUTATIONS FOR J)ILI~IOrJ CfJA!JIJel.,. _

/0SHEET NO. ...... .. -OF ._.__.. " ..

DATE -2/-B-~--.----"-_._- .... ­
BY- r:esr: CHKD __.Jff?

;. j
,

, 1 !;

, ! , ..

~E.~ fH3vT , 'P/Ct< :z. PIEf< 3 PIeR.:_~.; .. A Bv: 5.. -
j

;I

1?t?~ ~. /2/2. fO /2/2.7/ 1212.5/ )2/2.3/ 12/2./1
• J:T'G. fL£iI. /201. /0 /I(jO.££ /lCla. q;S II~O. 55 120 (./0

h (~-r) ( /.}fO 32./6 3/ ·9& 3/,76 JI. 0 I
v6 7j"CK.J.JfS'; 2.0 ~ 4.0 4.0 2.0
W(~T) 9.80 28./6 27.96 27·76 9. 0 I

tJAL.(. ? WALL COt... CoL C'I(... .....1;_ i.,..

(I<-FT~) /29.0 II (0' /.7"l'l><,o6 1.7?'YJ )../0 6 /.7Y:r; x/Db 129J( /0 6

B (~) ~2. '?3 7 7 7 ~2·fs"s

L (f"T) G. 5 /3 /3 13 6.5
I

hp (n) 47, '15' 33.9/ 13.7/ 5'5.5/ 4~.77

kT 3510 K/r:T 137.6 t(/r:r 140.0 I</Fi /42,5 'f..!i=r 4035/i./p"

ING.

13.0

rocm~

COl.-~

EX

B{;R ""[)W''''''''H lJeGu~ f3 ' no") 174'..L 70 "",,,,..AY r ~

G",,,,,<,> D<sp<",,{'- :4"-'0) > 62% a, 7#K:c"",s< .'L~~.::::4:
FtJCE' A££.=A ..L. ~DwnY t=

..-:...r;...~~I"~'6~ =fll.07~.11)/2]~ = 5.63' .~ ~Z~('·

. J;"l'1f~.. 'PG'ct:='STAL (,.j,on~ x 2. 5 _;.._~_

. : 1: '~;'TAL- Ae~A' ~ li.07 sr: __~ .. l_ ..
G,eDf"~~IAIU,Q :I{O'l~/I44)~ ~ 60:Z7 .U--J---,

.. 74:3q- SF : ,

1i7 = (635)(74) t (O.74)(74/'z) - 74.'34 :,' 42/. 7 Ff1%/~IZ~) --4i]..O·Piyi4J1o G/I':~-":AtS)

~l- ~ (421.7!c;,s10o ){3')(.'Z) + (4FZlcnsoo )(1)(S'i) ~ /540·/5 (($

WTIG"?~,:? = (IS40./~ )(O,IS)/(2X9) = 12.B K



SVERDRUP & PARCEL

.JOB._~~q FCDI1C /ACce..
COMPUTATIONS FOR P//.I~oN_CJ:lJ3.."!JJf.~._._.__.. __ ..

1/SHEET NO _.. OF ..

DATE .-2Lf:.?:::.... ....
BY---~· CHKD _.Jff

~ Cr;/'fpt/TER INPvr Fil.-E"

_J~r~_d-
. :[~--_P~fL..IHINRR't COHf'v7FiZ E;JS"

.V~~ : 6 3 ~T;e~JJDS FOR Gvo )PlJNS

5 8 ~T12~N05 FOR INTf"RItJ< )P.4NS

STI2~IJD DIHE!~/P~~._.!YFI;,:./J-
Z" t S'r£AfJD 70 £t:x£ 01=' ~,,-(.--:-:=

2" ~ >7I2AIJO 10 rt ~7;C.oQr_;

• •
o ••
• •••••• • •• ••

•• ••
• ••• ••• ••• ••

fiLLED Do'7"S 'P€p£g€Iv'!

YrJ?,QNOS Pr;I1SEO It/ ENOS

FI20M Hol.D "DOWN PowTs

TYPE JlI GIRDERS

270 K5I, I "2 ¢ STRAND

•
~"$ ••• ~:OO

~eeQ ••• ooe-e.
eC"E"~~ ••• ~C'~~~

~ e ~ .~ .~ • • • ~.?, e ~I -~

-!'·~!!¢) ••• c .. ~;

00 •• 0'0

e:'l~ ••• :!C~

e'!'~e ••• oee""
:!'1:'~::!· ••• O<!loeo
~,,~~:t""' ••• C"eeeo

Z'~z'!' ••• t:oce

'".'0'

@t.
@ £"NO

=
=

{,S.b2 in ~
49.97 in. i ::

6~.110 "~
50.10"+



SVERDRUP & PARCEL

.lOB. ?rO~O FCDf1C /!:JCDC

'DILleRS/ON CHAtJN6L-COMPUTATIONS FOR •.•. . 00 _ 00_00. ..

/2SHEET NO..._ _ .. OF. 00

DATE -.~<:.._ --..00-.- __ ._

BY-· ~ CHKD .. __0.FF

i COMPUTER INPI./I FiL-~
; ,, ,
, I

---'7" --•.-.

!PTl£~T12£5S Lo~~~s._-- ; ('REF. IIAS!lTO 1.6. 7)

Lo~S~5 = ~ ~ -= SH + £$ t eRe. + CT?s

5"/-./ =- 17000 - /50 RH

SH = 17000 -(J!;O){40) ::

E S, ELASTIC ~NORTENJNG

(1?H:: 40% ~~ P,.J()~NJl<,

/I) 000 psi

FIG I. b. 7 )

E~ :: (£s ) ( f ci t ) I Eci

Es = 2 B )( 10' psi (AASJJ~ J 6.7, 1" 123) (2f5,OOO I<'SI)

fei, = 33 (./·\/r~4

~'i. = .<1400 ps ~ (@ 'REI.£IJSE )

Eci = 33 (ISO)"; /4400 -= 4.02'" 10
6

psi ( 4020 /0 I )

'RELEASe;: ASSUf1FO AI 24 fllJ'.IR.S

@ rt r-PA,.) CGS =- 36.38 - (72 - 65.62) = 30.00" (END sp"",;)
= 36.3g' - {72-{;h.JOj :; '30.48" (!NIRJI:R SP,4.vs)

p:: (63)(lb4.7)(,IS3) :
::: (58)U6'1,7)(./~3) =

/588 K

1462 /(
(eN;; S"p~:~ \
(IAln.=IeI(}1(! S'PIJNS)



SVERDRUP & PARCEL

JOB ~Of?Q FcDMC / Acne
i

"'3SHEET NO - OF "

9/~,-DATE .--.----....•- ..-- __..- .

BV- vcr CHKD _. .JrF

= 2,J7t.SZ'

/sgrs
= --i

lOr?>

14'2
::: .

/CJ<g$

~~====P=,<===IN=P=V=T=~=J=L-=E"=
;----·1-·- . 'P ·Pe c Mol.. C
: ! ! .r. = -A + I 1.'-.~_ : ..-Y'cll"

ISW(Jo.oot (206J)(f2X30·00) =
71'3) 120 7"3":J, 320

146Z(30.48)~ _ ('2061)(1'1)(10.48)
733) "3'20 711,320

. :'.:.:'- ·1 !-- .,
-- ! -:-.

: I
.._; _._.!_._.-.._-.-.

;

2.40 ,,"s:L (EAJD S p/J)oJ <; ')

ES = (2~,OOO)(7.40)/4020 = J6.72"SI (E",O S-PANS)

ES ~ (2'iJ,OOOX2/7) / 4020 ~ /5. II J'SI (l;.Jr€Rl~ )P~N~)

r 116 .721- (LOId 2~L/\?9 - /5./1 /0 (1~91('''X17D) - .55) x /89] /270

~ 0.6/ /

O.63F~ AS~tlMPnotJ (/?,::r::: ,4A$."-O 1",7<=1<.1/'1 5,/97r;; ':;6. C2)

0.6/2 G~o :;~,;;

= 0,6/8 j",:-.;:.cIC':' ':,Pr",

CI.JECK

eRe :: /Ztcit- -7 reels

Pciy = 2.40 EN¥:> SPIW5

:: 2./7 JIOITFRIeJR ~PAA,iS

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

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

NON - COMPD S" / re: Ue:-IlD Lo1\05

'DECK. O.7~2

IwS 0.1/6

'"AlIiVCN 's O. 10'1
0.977

,
,.----...-.~ -~" t-- .



SVERDRUP & PARCEL

.JOB_.~O?Q teD 11 C /IJCDC
~ .

COMPUTATIONS FOR _PIl/~,?~1oN.. ._.f)" A"!!!f(.,.._ .

SHEET NO..J1.. .. _..._0F "'."

DATE _..3}$_4_. _ .
BY-.-~--CHKD.. Jrr

.'_._._. ~_L :..... _'_'._

.~... ',.- -. i ~,...,... -

~

(SFf S~T. 4-)
(s~r; SUT. '3 )

:: O. 234 ~d:

= 0.23/
O,4b 5 ~(.r=

@I/oLD-T)o/-J1t/ ff,INrs: Me :: 0.46S [(6)(1'21.13){'1-9.J4) - {1Z";.'nt - (&,)(t'1.34/J /'2
:: 259 ~-Fr

. I~PvTf'k / t..JI':vr P, I. E'

_~. __.;.-'.- COMPOSITE :DEAD !JJJqOS
. I Fws-

4 <f
C'oMPOS/7F HOMf;IVT- O~ /AJF.flnA ':. 6b,~9 ft "/2 = 1,380,S/Oi"'4(r:....... , i'Rt'.·o.5 G,..,; '7-': 2... ,)

. (ZO/2)(Fl)("?O.OO) + (2 5 9){/2)(S/.DO -(72-{S.62~ _ 1.09 KG
[cds = 711,32.0 J,'380) 8/0 - (t...p 5'~/1J"'5)

:: (2or'l)(1-1.)(730.'I5) + (Z$9){J,,)(s/.Oo-(n-r,6,/O)) : ,./I1(5.I
733,320 1,380, 810 (J,.r7~/".Jf::" rrn"-i,)

eRe :: (JZ){2.40) -(7)(1 0 9)
:: (/2) (2,17) - (7)(1.1/)

=
::

2/. 18 1(51:

/8. 30 I(~

C7<s = 20,000 - ,,4E~ - ,2,(SH T C'KC )

Ewo .)PA4Is: =20,OOD - (,4)(16,720) - (. '2 )(11,000 + 2/, 180) = 687b?c;t
!NI['--I<:,Ok? ~PA"S; = 2o}ooO - (."I)(15,JlO) - (.2)(I1,oro t 18,300) = 809bps<'

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

.._.------··-4, I SH
f/,ooo

1/,000

_..- ... ---.
"'- ···1- -... I liSEES eRe Cl?~ ;~

16,720 2/, /gO 6876 .._ .55J 776
,
S6t::SI

/)/ /10 IS} 300 8D96 5~50£ 53 ~!



SVERDRUP & PARCEL

JOB£QW_~ FcDHC /~CDc;._.. _
/s

SHEET NO. _·_· ...--OF

DATE __ 211.J.,. __. -_.-
BY··· .-\f5/ CHKD . JFF

': :=. - i ~. '''1 ~:.

j -fot1PUTFR- !lvPUI FiL-E" - P732'l :'

~~~~C;~AlTIAX/I7Y &TAI3U"~"'O AT 2rr 'OAfs (Dc-r16";C";;~';;;;)
.--!." --\- :

PI20 - 72ffr~ ~TEFL- PI..-AXAIJOtJ {A;IAlC; P,e'=VIOl/S i/lJi.vr:~ A:S'S·./I'-tt:D

AT L..IPE" 0 t=" lSI? 1D6f= -= 5"0 YFJO~..r

/ilJrs;J.lTO !IVTf=1211' 1 5",

P):2~p;)/T"IOA/rH· y 7D
19 7~, .s-n:R.. ;Z G(..~ l<:A 7!~;J f/1J12' :::s- t. I 7'".":

iOG,o (linE)

loG /6 (24 j.kM'<.s) - f. 3~
loG /0 (2f [)Il'(S " '24 ) - 2. ~3

Loc1o (9:7 YFt4cr J( 16~ ), ?-4 ) = 5. 64-

o

o c CPs 2g" Qll~$ ~ (2. rt:3 /5: 64- ) (Cf2r; soyr:I'R<; )

= (2~5 / ~6<1) (6876 ) : 3446 .PSi'

-= (7.~3 /s.£<:J) (8096 ) :: 4058p::

40 ,%."' ,- (',-,c. cI- './,1c../- \../'0( "; ':'."i i,'Ii-:-: (:X·r·~R!?::!- /J~ 2fi D;:~-;

,p,

flVO S-~NS'
[ IN Tt:l<!loR. SPMS

S~ ( III 000 )(O.4) = 4400 P$~ 440:;
£':: 16720 /5) 110
C~ (2(,180) (0.4) -. 8472 (18,100 )(O.4) = 7320

R..s 3446 4058

r: 3303g si. 30 888 !

c

(5577& -3303~) /55776'

(52, £06 -1~'In)!52,506

= 40%

= 4/ %

i

-- ~._. -r­

Ii
--r-'i

! ;

i. ", ~ - ..



SVERDRUP & PARCEL

.lOB S?D~D FC.DHC /I:JCiX:

nl£RSIOIJ CJ,jMJ~'-COMPUTATIONS FOR ..--.-----.--.---..

/6SHEET NO.•.-.- ..... ·-OF....... . ....

DATE 9/ez.. ..._._ .. ,
BY· ~CHKD-.•..JFF.

S-~/tJ (PEF. PeA 'IT:Jf5S16JJ or- O:W7?AJuo!./S /l1611tJ1W 7$,eIOC(!;'

. (#/7H ~AST, rt<c:~s~,.:.) COfJC.e~7~ G /RiX;Z5)

'"-'-~.. 'I i' T'
i ",

. . .

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

A'5Svr1~ ~i = 41JU ~l (i' ~/··ASC.

£"r = ~)()t)o 1140:-' .:: 3.7~ '<I06pS~

ADTVS r Fo~ J3:~"* hT ONfUIr (i?-~~ f.~;;. G).

( J.~O)(0.4)< /0- 6) -- 0.72.'< /0 -b 1~!in!?5/

VOL.IS-V,lf4="~T70 = 4.~ (Typ~ IT) ) 12EF. TeL. /
C'o£I?k7J(,'f) +A(72J~ ~ I, J? j

A$SU7iIJJG COJJT)J.JuJry F<;fNfiUSII~r:; AT 2~ DII""'~ ;

60~ 0': O~/.7 YET 7b occuR

&= (Ot;O)(c.tlSl:/O-6) = o. 5/x /0-' ,;'/i",/psi.

,-t"--~-r '_0··'0'_·

j
I

t , :'. __ ... _ .o~to - _o~ •

I

( 'VIl!!l6 @ S "I ...., •. "1 .• .
.~ OJ 0/,>, 1.1 C.A~. -;;,~""!_ .'"

(!n.-EJ§.~.?, 10 )

....... _L¢;~ te)(£ -='(,~7'CIO-C){4.Z3'xIO(;) ~ /.99

"

~ e-¢
= 0.43

f25

CIZEEP.,. ,SH1Z.INKACkS"rIZAIN : (0.43)(.00026) ~ ,000//3/"In

--;--Js. : 0.4- It /. / '( • 0006 = O. 00[) 26 i"/;,,
! i ! ..- !
; i



P7329 .JRECAST, PRESTRESSED GIRDERS MADE COMPOSITE
AND CONTINUOUS WITH MILO REINF.

.SVERDRUP AND PARCEL
'FORM 1

FtRt _ OF _

1 6 It: 1 l~ 1 1 . 1 . 4: fi • DI.

J OB Na• P ROG RAM P 73 29
0 RO BL EM BY CH KD.

,

CaDEll) CaDEll) CODEl33 CODE (4) CODE IS) CODErS) CODE I?) CODErs)

em rnJ Dill DIJ Ell] [[1J. EI1J EffJt • a • 1 •
+1 DESIGN +1 PRINT +1 PLOT "'1 PRINT +1 EfFECTS OF
-1 DL+LL STIFFNESS AND INITIAL AND SECTION CHANGE tNSPAN
MOM ....SHEARS CARRY-OVER FINAL TOP PROPERTIES LENGTH DUE TO
ONLY FACTORS AND BOTTOM -1 SUPPRESS CREEP+SHRINK.

-1 SUPPRESS STRESSES PRINTING- AND TEMP.
PRINTING- -1 SUPPRESS ACCOUNTED FOR.
-2 SHERR BY PLOT -1 EffECTS
AASHTO AND ACI NECLECTED.

l

f!I .EfJ

EEmfJ
SHEAR 0lsr. FACT.
DIVIDED 6Y DIST. FACT.

NOTE - WEIGHT OF SECTION IS COMBINED WITH DEAD LOAD (FORM II) AND ADDITIONAL
DEAD LOAD (FORM IV) FOR COt1PUTING D.L. MOMENTS, SHEARS AND DEFLECTIONS
ON SIMPLE SPANS

~ Em]]~ EtCIm

o
II '

I_I
-Ji

,

FWS
(LBSlFT)

.. 01fF£REHrtf\.
SHRIH<. STRAIN
=s :~$It T

N~+T

'DESIGN OF CONTINUOUS HIGHWAY BRIDGES,'
pet, VOL. 14 NO., 2, APRIL 1969)

ECPSl1 (CONCRETE)
SLAB

~~~

.. CSEE

~
E CPSlJ (CONCRETE)
PRECAST GDRS

SOL
CLBSIFT.l

•LLR' NO. OF SlDEWAL.K LL.
~EELS fROM (LBS/FT.)
SIHPlE BERM
DI9TR-TO BE
USEDfm
SUBSTR.oeSIGH.

SECT!OH
UNIT WEICHT
CLBS/fT.31

LlV£LOfID
HiS:: 1.
liSiS :: 2.
H20 J: 3.
HS2Q :: <I.
HS20 WITH
INTERSTATE

:: S.
SPEctAL lD~.

(USE ~"
VI )= 6.

NO. OF
SPANS
MAX. 8.



P7329 PRECAST, PRESTRESSED GIRDERS MADE COMPOSITE
AND CONTINUOUS HITH MILD REINF.

. SVERDRUP AND PARCEL.
3UPERSTRUCTURE DESCRIPTION-USE 1 SHEET PER SPAN

TOP fLG.HTH.
. .. ~ _._. OF GIRDER

DISTR. FACTOR CEAD LOAD AT BEG. SPAN
(INCH)

-~2~~""'_3O~~3~~

FORM It

WIOEHI He. OF'
TOP AND BOTT.
FLANGE C1N/FTJ

fUIt _~ _

DO

[ I.;> 1'Ir It) tift IS 1 II' II" 1~ 1 ttl 2'lc; 22. . .-
· · • •
• . • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •
• • • •

NOTE -
NCDL = UNIT WT.)4( CDR. MER + (COR. SPA. II EFF. SlAB TH1CK.))

+ DEAD LORO(FIRST CflRO THIS FORM) + DEAD LOAD IFORH IV)

FlANGE WIDTH t1UST BE AT LEAST ECUAL TO WEB THICKNESS.
FOR RECTANGULRR SECTION ENTER FLANCE THICKNESSES AS ZERO.
THE LAST RANGE VALUE FOR EACH TYPE MUST EQUAL THE

SPAN LENGTH.

DISTR.FACTOR =DISTRIBUTION FACTOR. THE FRACTION OF
THE WHEEL LOAO PER AASHTO eNO. OF LANES TIHES TWO).

RANGE = DISTANCE IN FEET FROM START OF SE'AN TO CHANGE.
MUST BE GRERTER THAN 1120 SPAN RND· CHANGES IN
RANGE MUST BE GREATER THAN 1120 SPRN.

TYPE ~ 1. ~IRDER DEPTH
AcDEPTH AT BEGINNtNG('~' FOR STRAIGHT HAUNCH,

'-' FOR PRRABOLIC)
B=DEPTH AT END

'2. TOP FLANGE THICKNESS } STRAIGHT
3. BOTT. FLANGE THICKNESS TAPER
4. WEB TH1CKNESS ONLY

A =THICKNESS AT BE~INNING'" _"~ .....,;,._ ..... " ...... _.t"'"

I~
o

I"

WIDTH

TOP F'LG. WIDTH

AI'. All.,. BEl ,'"" ... L0-
X...
0-

,-Icc'"...
w
C

DO DO

BOTT. FLG..

• FOR E~TERIOR GOR. USE
OVERHANG + ONE-PRLF GOR.SPA.

BtINCH)A(INCH)RANG[ (FT.)TYPE



P732~ PR£CASf. PRESfR£SSED CIRD£RS ~ADE COMPOSITE
AND CONflNUOUS WITH MILD R~INF.

, SVf.RD~UP RND P~RCE:L

fORM 111 rCM _ Gf _

o. ' 1.

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

2. 3.

1£ :z:
4. 5.

PIER END CONDITIONS

/<t. PIER

I::;
BRIDGE 0

"1'J

I
DEPTH
OF eel.

'f:' or
SUBSfRUCTURE:

IPSI)

..

'NI)TH
OF fO'L.... V • --= ...J

~orE - fOR RCuND COLUMN - ENfER DlRMf.TER IN (ItH.1I rc 8,~In('( fiNn
i..ERVt;' DIM. 1. TO &~lDc( &i..ANK.

DIM. 1/ 1'0 BRIDct: Ie DE?Hi Cf' Q:-JE,' (;OLlJ~N rPlf:RJ

DIM . .L TO BRto~ ~ WIDTH cr aNt COLUMN rPltR)

SPAN I 2 3 N
'T .,.. 'f '" T =i-
I I I I I
II '2 :3 14 I N+I
I I I I
I I I I I
6 6 .,J". I I

SUBSfRUCTUR£ DESCRIPflON" USE' CNE CARD fOR EACH SUPPORr

PIER rCCl..> NO.Of COLS. PIER Ht:tCHT' (lIM.!/ TO DI!'l.l 1'0
E~D PER Pt f:R 1FT) 8R Wet: ltN. 1 8R IOct I1N. J

CONnlT ION
,1 2 3 Ii I~ 6 7 '8 Pl1 n. 11 1.1\ II IIf. It 11 ( 7 12 ..Ilt _ .) . . :;1' :>!IH!( Il-C ~

,

· · · · · ·
· · · · · ·
· · · · · ·
· · · · · ·
· · · · ·
· · · · · ·
· · · · · •

· • · · · ·
· · · · · ·



P732~ PR£CRST. PR(STR£SSED CIRDERS ~~DE COMPOSITE
RNO CONflNUOUS Wl1}~ MILD R£lNF.

SVtRORUP RNO PRRc~t

ROOl nONRL NCO\.. CARDS (l REQUIR£O fOR EACH SPRN]

fOR~ IV
r~ _Of _

Xl (ffl X2 {frJ Wl fLBS.'Ff> W2 :LBS/fO OLll1<lPS~
ITnlatll2d2i1z'22124fd2f.1212ili!ljMUjtb:13ij3Btl:fA3f13ihllUt'ilt:lU/\.QMtltiWgdSusils'JS'l5.'.

Rt (rr! . DL2(J(IPS)
lG~6d6~6~t64?~6ab1od~S7d

R2(FT.I

NOI'E - R> CCNCfNrRRf"fO DCRO LQ.'lD IS HA.'JOlf:D flS A VNlfCRI1 LG.'lD
aVER fir LE"M r t/'20 Of rHE: SPAN.

B) If flLL VRLUES ARE' Zt:'RO. 1r IS N£CESS.'lRr fa t::Nrf,R '0.'
IN Xl ~

..

A2

X~ ..
Ai

1DLl~ X 1~ DL2

\'11 1 ~ ~W2]

\
,

{n'; In r/;~

SPAN LENGTH -.

I~
o

-r'")



P7329 fRECAST, PRESTRESSED GIRDERS MADE COMPOSITE
AND CONTINUOUS WITH MILD REINF.

,SVERDRUP AND PARCEL

PRETENSIONIN~ INFORMATION (1 CARD REQUIRED FOR EACH SPAN)

FORM V
FORM _ OF _

~H PER CENT LOSS AND PER CENT CREEP
INDICATE PER CENT OCCURRING AFTER
CONTINUITY IS HADE.

~O. OF STRANDS STRAND SIZE ~
DlST. TQP OF COR. TO C.G..STRANDS HOLD-nOH~ PTS.

AT ~ (IN.) AT END (IN,) FT.FROM ~ SPAN

CREEP
FACTOR

INITIAL PRSTRS LOSSES PER CENTPtlI PERCENT
(KS}) (KSIJ LOSS MM (~) CREEP Mal

1 2 314. I~ l) 7 l:S 9 III 11 . , - .. ..x - ;:I( 3' 3 3. ,~I~' 31- 3~ 4. q, ,'!oC i'to.; 'l'! -1.. 4,f I<\~ • ~ -
• • , , • , • • • •

I · • • • • , • • • •
• • • • • • • • • •
• • • • • • • • • •

I • • • • • • • • • •
• • · • • • • • • •
• • • · • • • • • •
• • • · • • • • • •

, STRAND SIZE- 1~ 1/2 DIA.
2= ?/t6 OIA. f s=270 KSI ONLY
3= 3/8 DIA.

10TE - PRESTRESS AfTER TRANSFER IS SET TO
(FP!-10.0 KS!) OR 189 KSl, WHICHEVER IS LESS.

FPI IS INITIAL PRETENSIONING STEEL STRESS.
10.0 KS! IS SET AS LOSS DUE TO ELASTIC SHORTENING
AND RELAXATION OF STEEL STRESS AT TRANSFER.

C. G. Sfrand'a
SPAN

I~
o
'-J



SVf:RORUP tlND PftRCf1.

P732_ PR£CRSr. PR£Sr~rSSED CIRDERS MADf COMPOSlre
RNO CONrlNUOUS WIrH MtlO R[lNr.

OPrtON

[!J
'.

OPrl0N ~ t 1f IMPAcr (fR~CrlQN Of lL) IS DlffER£Nf fROrl RRSHro Mr. t.2.t2fC),·
arH~RW1SE ~Nr(R -1 fiNO OlSR(~RD AND DO Nor eNr£R N£xr 2 CRRDS.

, r~_or
fORM VI,

lMPAcr - (fRftCnON Of Lt, t1lJSf 8f: fILleD IN If 1 w.~s (Nrt:RtD ftBOVD

SPRN 1
JIw

UWE LORD .. fOR MOJ1ENf COMPUfR nON

fRl1CI( LORD (SPECIAL rRUOO

~ NO. OF flXles (8 HRX.)

f} ?z ,~ .. ~

~_L2-h~
•

~!.~~Ck ~ Z Adj~c~nd Spans

RXLE SPACING IN Fr.
01 02 03 04 DS I~

o
~



P73~~ PRECAST, PRESTRESSED GIRDERS HADE COMPOSITE
AND CONTINUOUS WITH MILD REINF.

SVERDRUP AND PRRCEL

CONCRETE SPECIFICATIONS

fORH VII
• F'ORH _ OF _

COVERCIN) (TO CTR. Of BAR) FOR
FINAL TENSION NON-PRESTRESSED REINFORCEMENT

COEFFICIENT AT TOP OF SLAB RT BOTT OF GaR.
m

DEFINITION OF CONCRETE SPECIFICATIONS -
Fe • COMPR.STRENGTH OF CONCRETE AT 28 DAYS
FINAL TENSION COEFFICIENT =COEFFICIENT TO
BE MULTIPLIED BY CONCRETE STRENGTH TO OBTAIN
ALLOWABLE FINAL TENSION IN CONCRETE.
(COEFFICIENT USUAlLY IN RANGE OF .0 TO .085 )
Fsr =YIELD STRENGTH OF CONVENTIONAL MILD

REINFORCEMENT IN TENSION

Fsy (KSI)

..

CRE£P+SHRIN1<f\GE

~ITITriIrIJJ

M SPECIFY AS POSITIVE NUMBER FOR CREEP AND SHRINKAGE,
NEGATIVE SIGN INDICATES EXPANSION OR SWELLING.

M~ NEGATIVE SIGN INDICATES TEMPERATURE FALL.

M~~ REDUCTION FACTOR FOR AASHTO GROUP LOADING TO REDUCE'
LOAD TO N.U.S. DO NOT USE '0.'

M~~M fACTOR BY WHICH CREEP RND SHRINKAGE IS MULTIPLIED
fOR ULTIMATE LOAD INVESTIGATION.

NOTE - LAST Twa CARDS MUST BE ENTERED.

I~
C
TJ



p

., ~

" ..'

~, ,

., "

.,. '"

10.

10.

10.

4.65 10.

4.65 10.

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

17.

17.

.......-........._--..- ....... --- ---.--.....-.-.---------------....--.-.........- ...-.... I
17. 4.65 10. 10 •

O.

O.

o.

f

fl.

I'"

fl.

(

(" , ..

(':, ..

",,,

".

"
""

•

l .;~ .~ --5. .' l' .il
J ·t.:~, I' "".> :1·

(' ~..._... ·;.--------~~~B~~/~: 8~~~ER I~~N~i=~~:D ~~f~~~OVE::~-l-~-E.-~F~~--~-~~~f~-~-)- ~·~~-~-~~-H .. -~~-~-~f- ..-·---··-··· ---- ..------.-
O

3 1. 1. O. -2. -1. -1. 1. 1.
4 4. 4. 150.1.919 O. 234. 4230000. 3820000. 231.,00017

, ,', 5. 1.. . .._ _n••• __ _. • _._.__ • __ _ _.__..__ _.. •• __.. __.. • .( "

6 123.33 1.68 O. 42. 2H. U. 11. 4.6~ 1U.
7 9.25 8.47 6.~0 -2.5 9.

" ..._. .8 .. 1 .... .123~3.3___2.2.. 72.L.. ..._.. . ......__. . .. . _

9 2. 123.33 5. 5.
10 3. 123.33 8. 8 •

. 11. __._.__...__.__. ..~... 123 ,_33 .8.'---. ..8 •.__.._
12 123.33 1.68 O. 42. 28.
13 9.25 8.47 6.50 -2.5 9 •

• '. ._..1.4 _. ..1. 123A.33_.__.7.2J-.....__.2.2 t .. _ _ . .. .. .__ . _

15 2. 123.33 5. 5 •
16 3. 123.33 8. 8.

_ 17. __._. .. _. ..__ 4. .123.3.3._ ... .8... 8 .• .._....
18 123.33 1.68 O. 42. 28.
19 9.25 8.47 6.50 -2.5 9.

___.... 20.. _ 1. 123.....3.3.....-_.22. _..72 ...__. .._. __
21 2. 123.33 5. 5.'
22 3. 123.33 8. 8.

",1.••. ... 23.......... _._. ..__. .. 4,-_.._._.123.33 .._..... 8 • ._.._..... 8 •._....._ ..c .. _

24 123.33 1.68 O. 42. 28.
25 9.25 i.47 6.50 -2.5 9.

_. __ .. 24 1..'---12:.lJ~ n .• Z2... . __.. .-- .. _
27 2. 123.33 5. 5.
28 3. 123.33 8. 8 •

._.~~ ~h 12;3_!.;3.3. 8..L__..__ 8.• ._.__. .._.......... ... ....__. . ........_........._. . . ,__...__.. _.... .. _
30 2. 1. ~7.95 41.57 994. 3122000.
31 2. 5. 33.91 36. 3122000 •

...32..__, _2... 5. 33.•.71.__.36.... .._.__3122000... I
33 2. 5. 33.51 36. 3122000.
34 2. 1. 45.77 41.57 994. 3122000.
35 .. _.. _ .. _ . 123 33_ _0'---_.. __ 116 __. 0 5.57 ..H._1L__. 5.57__82 •.22.. .. . .__.
36 123.33 O. 116. O. 5.57 41.11 5.57 82.22

II~I 37 1~3.33 O. 116. O. 5.57 41.11 ~.57 8;.~;
. .......38 1... 3... 3.3__0..... 1.16... .....0.. .5.52.. 4.1. 11__.>I...5.z__8.......... ~

39 63. 1. 65.62 49.97 12.33 189. 56. 40. 2. 60.
40 58. 1. 66.10 50.10 12.33 189. 51. 41. 2. 60.

1 41......... . _ .. 58 ._._.1'- .66.• 10__..50.10 12.33 __._189 •...__ 53.•_ ..41 2 60 __.. . .. .._ .._ .. _ _ .. 1:
42 63. 1. 65.62 49.97 12.33 189. 56. 40. 2. 60.
43 5.5 .081 2.25 3.0 40 •

.. ·_..__.__,,'\.........._. .0001.1.L....::.40..t.-.. . . __ .. _.... ._._ ........ ._... __.__.._.._. _

45 1.3 1.
[EOBl
{_* Execut.inli.. tt* . . . .. _._ .

,

.,.,

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

-'0 •. •__ •. .•. _..•_ ..... ..

('

( ,..
.~..__.__.. -".' _.. ~- -•...._-_....._.•.- .-._.- .. _,,- -- - .. -.- I

---- .. -_.... 'II

(.

'._' __ • __ '__ '.'~ " ••M, •._._. ••_. •• • •••• • • __••• ~ _ ... ...__•.. ~ I "/



JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM Pl329

..E'ROBLEML.INIERIOR_GLRDER_I1ESIGtL_..RUN_.t-10_.t9_.GIRDERSL_. BY:RD'[._CHKIll __~lt~f'."..._... . ) " ..

************************************************************************************************************************

~ ··'t

: .1
•

~l, »
SVERDRUP & PARCEL AND ASSOCIATES, INC.

t'
.~,
,~,

15:43 OCT 15,'82 PAGE ...

...

.***t ******'********..******...*******************:It:ti**u; :It**II:*II:**II: II: :4;*t *II: :+; II:***II: **:It II: :It******l:*II: II: II: II: :It*****:It*I:**********:It II: t *****t **-*"._.""_".. ,,. .. I •

"illIt

'" --

... ,..

...,..

HI"
...- ...--....- I

FWS SHRINK.STRAIN ......_._. __. "......
231.0000 0.0001700

COO!::(8)CODEO)

(E) GDR •. (E). SLAB.
4230000. 3820000.

CODE(6)CODE(5)CODE(4)

______ • • • 0 - "

INPUT [lATA

CODE(3)CODE(2)

1 •
•••_ ... -._. __0__• .- ._,_'••• •••__• ••_._••••• _._ • o •••._. _. •• ••••__ ••••_._••__._•• __•••• •••

1. O. -2. -1. -1. 1. 1.

CODE(l)

._ NO ... SPANS. LIVE .LOAD _DL •. LBSlfTLL.L. R. L.• L.BDWK •..__ SlIL ...
4.0000 4.0000 150.0000 1.9190 0.0000 234.0000

._SHE-flR DlST.t.fACTL.UVIIJE1Lll.LD-'-~. l.OQOO ._ ..... ... .__. ...,,_._ ........
.114

•

.",

.,.

.'"
-,.,.,...-.

.'".'~

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

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

", ...
..

.\ ..
if'" "

.------- --_..•.--- ---' --- I ,..
Iff" "

- --.- --'I~I ...-~_. .,-_. - ---------- --

.111 .. ,~

.'., ,,1

.' ,.

-- ----- .------- --
,",'

"., .. .. \ '"
-------- - .~ - - ------

41\".' ..

,..
_._.• __~ , .- ~ __ ·.__'_0. ._.•.

N
V'l 41\

--- .. --- ...-_... _.-
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f ~i.;.1l . i· ,:'.. ~ !t .... l> .'
J;'.'

IIARANGETYPE
....

.... r.------ ..-- -.--.------.---------. -------- ----------.----- ""-"'-'--'- -- -.- ------.-.-----.-.-- ·
SPAN LENGTH D.F. DL.LBS/FT T-FLG.W. B-FLG.W. WIDENING AA BB CC DD ~

(j 123.33 1.68 0.00 42.00 28.00 0.00 17.00 4.65 10.00 10.00 I _
• GIRDER .SPACING~-9.• 2s...F-l_._.EH..... SLi\B. WIDTH;;L._8. -11.- FT.... ErF. SLI'~£l THICKNESS": .. 6 .50 .HI •.. EI'IBEDMEIH::r- .:-2.5QIN ..HO.nF....JlDRS"'-._~ .... ._..__..._.. __ . -\.--.!..

, \ ..
(""

1.0000 123.330072.0000 72.0000
........-- - ..-------- - --- -- -- .. ---..· ..·---·-·--1

"'-

. ._.__ .. _ .. 4.. . .. _•... _ ••__ ~.__ • •. _._ . .•• _._•. _ .• _ .•__. _

......... ---.. 2.0000 __ .123.3300.. 5.0000. __ · 5.0000

('

('

3.0000 123.3300

4.0000 123.3300

8.0000

8.0000

8.0000

8.0000
--_._-----_..----_ .._- "-" ..... -_ .. ~. -._---------

•

"I ..

. SECTION .PROPEr<TIES SPAN L _._ __ .

r SECT. DEPTH THK.T.FLG THK.B.FLG WEB THK AREA GUR.WEIGHl MOM.INERTIA VT VB T.FLG. B.FLG. COMP.I. COMP.VB
I-I.

•

., .

\,0, ••

1.1.

.UI _

"'.1.

.,,1.

., .

....
" ...- .~~..__ ... - ...._.. _._ .._. _ .._-_.._....-

.._". - ._.. ._....._.... ----_-·-__0'.-·-··_------._.. _------.__._.- __._.__ ._'.,--_._--_ _.

• ~ __ ~M ••·._._._.__ • ~~,_~__ • _. ._••••••••_. __••• _ ....

("", ..

('

("", ..

I"

("" , ..

- __ __._.•--. - -_.. - -_.-_ ..- ~._---_._.-

IN. IN. IN. IN. FT2 LBS.PR.FT FT4 IN. IN. IN. IN. FT4 IN.r"1 1 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
'j _ 2 72.000 5.000 8.000 __ .__ 8.000_ _ 7.54 1130.26 35.42 35.60 .. 36,40 42.00 2a.OO _.69 ••61 52.• 32 _

j
3 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

('I 4 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
',._..._... 5 72..000.__ .5.000__.8.000..__ 8.000 7.54..__ 1130.26.. 35.42 ..35.60 .... 36.40 ..... 42.00... _ .. 28.00 .69.61_.. 52.37 _... _. . . .

I
6 72.000 5.000 8.000. 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 I_I •

(' ." 7 72.000 5.000 8.000 8.000 7.54 1130,26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
.. 1__ 8 .. 72.000 5.000 __.8.000._._.8.000. 2.54 1130.26 .. 35.42 3:5.60 36.40 __ 42.00 26.00 69.6L._52.37 .. __ . ..
dl 9 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37

,.., 10 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 4:!.00 28.00 69.61 52.37
• 1. 11 .._.12.000.__5.000__8.• 0.00__..8 •..000.__ ..7.5,\ ._113Q.26. __._.. 35. 42 ..__ 35.60 __.36.•.40.._... 42 .•.0Q._..._.28.0Q..__6.9.~1._.S2.•.32_. I

: 12 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
("I: 13 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

i. - .14 ... 72.000 ... __ .. 5.000 __.8 •. 000. 8.000....._._ ...__.7.5"--....1130.26 .....35.42 35.60 ... 36.40 . '\2.00.... 28.00. 69...61 ....__ 52.37_...... _... __ .__.__
" 15 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

16 . 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
.. · 17..._.72.• 00Q__S.~00ll.--B.• OQO-B.• OOQ__~.54._1130.26__.. _ ...._35.42 ..... 35 •.60. ....36.40 .__..42.00.._.2E1.•.00-6.9.• 6l-.:i2.3Z I

18 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
19 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
20 72.000 __ 5.000 __ 8.000 _..8.000._ 7.54.1130.26.. 35.42 35.60 36.40 42.00 28.00 _ .. 69.61. . S2. 37
21 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
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SPAN LENGTH D.F. DL.L8S/FT T-FLG.W. B-FLG.W. WIDENIHG AA

to'
----------_._-----_..----_. ,

,:l: ..,.
Ii.~·

•
,Il
J .~ .

BB CC DD -.

.,.

GIRDER. SPAC.INB• .:.-9..·2S...F-:r......,£ff,.,SLAB .WIIlTHc_,8 •.41....FT ... EFF. SLAB .. THI CKNE.SS~ -- _6.50, IN. EtIIllDKENT;;,:,,2 .,50Ui.HO...Q.£....CiDRS:£J. ( 7,
II

..
., ..-.-.-.--..---.-.----- -" ---- " •• u" .. _"__,,. I

0.00 17.00 4.6~ 10.00 10.0028.00

B

72.0000

42.00

II

0.001.68

RANGE

1.0000 123.3300

TYPE

123.33

---- ..._-- --,----------
72.0000

•."

• , ... 2. 0000.....121. 3300__,5.. 0000..__..5...0000 ...._....,_...__......_.. __ "__",, ", .",

• 3.0000 123.3300 8.0000 8.0000
... , Ii

•
--_._--- _.-. _..... ---_. __.~------_ ..__ .__._.. -._--_..._-----_._----_._.-_._--_... -_ •.•...._.._---

4.0000 123.3300 8.0000 8.0000
.....- - ------.- ..-- ----- I

iii
_. SECTION. PROP.ERt1Es..._~f'.AN .. _.2 _ _.M .__ .•...._. .... . •. ,_

"'l

'"'I

~

"-

'"

13

...

..

..

,,' "Iil

COMP.I. COMP.YBT.FLG. B.FlG.

~ __ .... M _ ••••• _ __. ._._.__•••• ••¥ ._. • • __._._

VBGDR.WEIGHT MOM. INERTIA YT

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

---_ .. _.__ ..._..- .__ ...._-~--------_ .. _..

SECT. DEPTH THK.T.FLG THK.B.FLG WEB THK AREA

*'" "

~'"

II'

,..

•

*" I,'

._._._-------_..,...,_._.- ---"'" _ ..- ..._..----'..'--_ .. "._ ..__.. '., _......_---". -----------------_..._-_._--------j
IN. IN. IN. IN. FT2 LBS.PR.FT FT4 IN. IN. IN. IN. FT4 IN.

1 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
.:i!. ,.72.000. 5.000.__8 .000 ..__ 8. OOO. ... J .54 ... 1130.26 ..... ..35.42_ 35.60. 36.40 .. .42.00...... 2.6.00...... ,..._.. 69..61.._.._ 52.37...__._.__.._. ,"
3 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37"1"1 4 72.000 5.000 8.000 8.000, 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37

" . :S __,,12. OOO. .:i .000.__8.000__..8 ... 000 . __ 2..54.._..1130.26 35 •. 42.... __35 ",60 ...... 36 •.40 __.".42 .OO,_.-.-2S.•"O'O ....6'l.LAl_52.L.3Z. --l
6 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
7 72.000 5.000 8.000" 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

,,' .__ 8" _. n.. 000 .5.000__ e. 000_. ..8 •. 0.00.__.__.7. :54 __".1,130 •. 26 _ 35.• 42 .. ,., .. 35.60.,. ,.36.40,.42.00:, ...2S. 00. ., ... 69. .61..._..,:52.• ;5;' ....
9 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

~I~I. 10 72.000 5.000 8.000 8.000 7.;4 1130.26 35.42 3~.60 36.40 4;.00 2B.00 69.61 52.~~
__11.,_,72..000.-__..5. •.000.__8•.000.__,8.0.00---,".• .,4, 1130.26,......_.__35.42...__.. 3v •..60,_..36,.40_4.2.00_2.El.D..o.__..6.9__.61_5.2..u I

12 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37
13 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

___...._14 ...... 72 .000 __ ,. , 5.000._.8.000._.__..8.000 __ 7.54 1130.26 ...... --.. 35.42_ ... 35. 60 .. , 36.40 .... 42.00.,_.28.00 ... _.. _.. 69.61._._.52.31 . ...__ ,,,
15 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 3~.60 36.40 42.00 28.00 69.61 52.37
16 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

--12. __..72 ..000._..5.000__8.000__8 ....000__7,.•54_..1130.. 26.. - . 35.42. 35.60 36 ...40._,_A2. OO'__.28A.OO'----69.. .6L_....52 ..37 I
18 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
19 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
20 ..... 72.000 ..... 5.000 .. 8.000..... 8.000 ... 7.54 _1130.26 35.42 35.60 .. 36.40, ,42.00 .28.00_....,_._ .. 69.• 61 .52.37.._..... _._._ .._._._...
21 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 3~.60 36.40 42.00 28.00 69.61 52.37

.'"

..

r'W \rt. "'l
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•.._ _._•. _._ ......•._..__.-.••...__. __ - _._._-...,

i·Jt·l~l-li-l··- SPAN LENGT·H··-D~·F~-DL·.LBS/FT··T-~·FL·G~-W. [I-FLG.W. WIDENING AA fiB CC I1D

~ 123.33 1.68 0.00 42.00 28.00 0.00 17.00 4.65 10.00 10.00

',.r-' GIRDER. Sf'ACIHG~_~•.2.5._f.T..,._Eff .• SLAB .. WIDTH==._.8 • 47. .. F.T , .. EfF. SLAB. THICKNESS=. 6.50.IN. EtllllDttENT=.".2 .50IN .tID~ DE.GIJRS.?- ....'i.....__.._... ._. ._~

1.0000 123.3300

•
,..

TYPE RANGE A

72.0000

B

72.0000
......•.. '.-.-.--'.-.--'..•_.'.--.-•.._ .. _._....•..•..._.- _._•...._- ..... j

2.0000 ... 1<!3 .3300_. 5 •.0000 ...._.5.0000... _..... ..

". 3.0000 123.3300 8.0000 8.0000

f"

..- .__._~.-- ..•...__... -...,,,.

4.0000 123.3300 8.0000 8.0000
"I <I

,...
...._. SECn otLPROPERTI ES.._Sf'AtL.. 3

SECT. DEPTH THK.T.FLG THK.B.FLG WEB THK AREA OIlR.WEIGHT MOM.INlRTIA YT YB T.FLO. B.FLO. COMP.I. COMP.YB
,,,I AI

,).l! ...

(', .. j,'l AI

',I ...

...

., -

., -

-------1 :._-_.__ .._------_ -_._' .

IN. IN. IN. IN. FT2 LBS.PR.FT FT4 IN. IN. IN. IN. FT4 IN.
1 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 4~.00 28.00 69.61 52.37
2 .. 72.000 5.000. .. 8.000 8.000_._ 7.54 .. 1130.26. 35.42 35.60 .36.40 .. 42.00 28.00 69.61 __ ~2.37 _._ _ __.__ .
3 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
4 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 4~.00 28.00 69.61 52.37

__.__ ::l .•.... 72. OQQ.__:i.•.OQO_._8 .00Q_._ 8,j>00.._ 7. 54 .._ 1130.26 _ 35.42 3:::.. 60 36.40 42.00.__._28 •. 00 .. . 69.•.61._..52. 32.__ _. , ~
6 72.000 5.000 8.000·· 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
7 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
8 .._72 .OQO ._5.• 000 __.e.oOO.__8l 000._._..-1-.54 1130.26 35.42 35.60 36.40.._ 42. OO <.!S. 00 69. 61.. ~2. 3Z.__ ./
9 72.000 5.000 8.000 8.000 '7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

10' 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 .. 2.00 28.00 69.61 52.37
.__.. Jt ....J2.• QOQ__5.000 !ih.OoO__ e.•~OQ h5~_._1130. 2L_. . 35.42....35.60 .. __ 36 •.40 ..42 .OO.__ .2JI...J)~_4.9 ..!.U__52.•.;.l7 I

12 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36."0 42.00 28.00 69.61 52.37
13 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40, 42.00 28.00 69.61 52.37
14 72.000 5.000 8.000 8.000 .7.54 1130.26. 35.42 35.60. 36.40 42.00 .. ~8.00 69.U S2.37
15 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 ~2.37

16 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
.. , .._ 17.._72. 000.__.:; .•.00.0. 8..•..000._._6. OOO__._7.t.54.~U30.26 __ 35.42 3::'!. 60.__ 36 .40 .._..!I.2 • O.2._.28.• 00-.....-_6'lJ..4.1._..:u.37__. I

16 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
19 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
20 .. 72.000 5.000._.. 8.000 8 •.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61.._52.37.
21 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

"
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•

•••
", ...

".
, ..

•••••••••• __._-_. __._•••••••••• __ ., ••_ ••__..._-._••,. ---- ---"------_.- __A.

._- -'-_."---'"--'--"'-'-- ..__ •.__•....•.__ ..._--_.__.. -----------_._---

'.B'DKEHh.~2.,aIN'Na'D£JlBR........---j. :
''7'\.

DDcc

4;..
·1·;

BB

4.65 10.00 10.00

AA

0.00 17.00

_._._---_.._-_._...__..--..... _. ---------- -----. --_... .. .....-...- .....--..__._....._--------------_._---
~ :.~.;,'

28.00

8.0000

8.0000

t·
42.00

8.0000

8.0000

0.00

DL.L8S/FT T-FLG.W. B-FLG.W. WIDENING

1.68

.. _._ .. _......_._--._----------_.
D.F.

4.0000 123.3300

3.0000 123.3300

2.0000 .... 123.3300. 5.0000 __..... 5.0000. ... .. __

123.33

SPAN LENGTH

. SECTION. PROPERTIES _SPAtt.__ 4. .__. ..... .. .•

:'r'--- 3IRDER. SPACING;L_---9~25...F.l_EE£.SLAB.WIDTH:;;-B .. 47_ FT ... EH.SLAB.THICKNESS",_. 6.50 IN.

• I TYPE RANGE A B
. -_.--_._--.- ----- ._- ------_._-- ------- -- --_.- ..- - .. -'- ----------- -- - _.. -- - -- ..__....-- -----_ ..-.--_.-----

1.0000 123.3300 72.0000 72.0000

•

-

1-1-:1
•

• SECT. DEPTH THK.T.FLG THK.B.FLG WEB THK AREA GDR.WEIGHT MOM.INERTIA YT YI! T.FLG. II.FLG. COMP.I. COMP.YB ..1.
__._._ ·__._..M._._.__· • ..__· ·__· __._._..'"'" _. _..-......•.. __ . _.._ __ __.. .,. __.__._ _. . . _

IN. IN. IN. IN. FT2 LBS.PR.FT FT4 IN. IN. IN. IN. FT4 IN.
_I I 1 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 \,.1 ~

2_ .. 72.000 ... __ .5.000_.. 8.000 ... 8.000 ...7.54 .. 1130.26 35.42 35.60 36.40 4~!.00. 28.00 ..... 69.61.._52.37. __..... .....__.. ··
3 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37

.1 1 ~_._ ;;:~g~ ~:~~~__::~~g .::.~gg .~;_~:. ~ g~: ~: __. .~~;:~ ..... i;: :g_ .i:::g_.. :~: gg __~::gg ::~ :L__ ;~ :'~~------_1" 1 •
6 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

"1'1 7 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 2B.00 69.61 52.37 ,·1'"
e .. 72.000. 5.000. __ 8.000_. .. 8.000 7.54_.__ ..1130.26. 35·.42 35.60. 36.40. 42.00 ... _ 28.0069.61.__ 52.37
9 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

.. , I 10 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 I~I"
. 11._..72 ,-000 5 •. 000 8 .000__.8 ...ooo __...:z. 54-__113.0.26._. .. 35 •.42. __ 35.60_. __ 36.40.. 42._00_. 28.• 00.. __._69.•_61 52.L3.7. _

12 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 4~.00 28.00 69.61 52.37
..-\ I 13 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 1:,1",

-------.14 72.000 5.000 -- __ 8.000.-__ .8.000. .. 7.54 ---1130.26- -- 3S. 42 3S. 60 - 36.40 42.00- "28.00-- -- 69.61-.--52.37..---.--._ . - '"
15 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

"I 1 16 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 .. 1"
___ 11 72.000 5 ..000__a.000__8.• 000 7.54 __ 1130.26 _. .. 35.42 35.60._36.40__ 42.00__-28 •.00 .69. 61.. 52 •..32- 1

18 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37
.. , I 19 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37 .. I'"

20 72.000 ..__ 5.000. 8.000 8.000 .. 7.54.__ .1130.26 35.42 __ 35.60 36.40 42.00 __ .28.00 69.61 52.37
21 72.000 5.000 8.000 8.000 7.54 1130.26 35.42 35.60 36.40 42.00 28.00 69.61 52.37

t;1 I I. I.

2.'"
•
c

COL. END __._NUI1BER. ..-J:.OLUl1tL--COLUI1N EOF.. ... • __... .. _ ..
CONDITION COLUMNS HEIGHT THICKNESS WIDTH SUBSTRUCTURE

(FT) (IN) (IN) (PSI)
1.0--_... _. 47.95... .. 41.57 . _.994.00 -3122000.

2. 5.0 33.91 36.00 0.00 3122000.
2. 5.0 33.71 36.00 0.00 3122000.
2. -- .--- 5.0------.-33.·51----.. 36.00 --... 0.00···3122000.
2. 1.0 45.77 41.57 994.00 3122000.

._-~'--.--------.... _.--_.~--------_. _. ---- ...__._-_..._.._._._----
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..- ._--_ _-_..------..----_. ----_ _ _--_._----

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

82.225.57

5.57 82.22

5.57 82.22

DL2 B

- 5.57.. -- 82.2:!-

:1.;••
A

41.11

41.11

5.57

[Ill

5.57

W2

0.00

0.00

'I

W1

116.00

116.00

___ ••_"._•••••_ ••••• _. , __"_,, ~w· • _ .... __ ••••• ' •••'_

X2

0.00

0.00

,
)(1

123.33

123.33

H2

0.00

0.00

HI

0.• 00

0.00

.. -_.. -- .... _.- .-.-, ".- .__....-.. -_...._--.__.__..__._---_. --- _._..-'.-----_. ,._.•.._...._._.._---_ .._-_._. -_...._-_.._--_...._..

·i·~

(">

- f
e, J;·rl------- 0...00. 0.00 __-123..33 .0.00__ .110.00. 0.00._.._.. 5.57.,_ - 41.11

. 0.00 0.00 123.33 0.00 116.00 0.00 5.57 41.11
--_._- _v••• " .~._. • ._"._ •• •• ••__• ••• •• • ••••••. •• - ••••__ • __•••

,. I', ,.IA
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123.33123.33123.33
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================*=z====================~============z===:===~========~=~===~===~=================~=e===

NUMBER OF SPANS

NOTE J .99999. OO.INDICATES__ SYHltETR ICAl. SPANS_ _ ..

==~========~a.=a~=~=.=.==z==s=========.~=============~=========~===~=~=s=======~~====~s~===============

SPAN LENGTHS(FT)

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

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

"--._-_.~ -.. _- ._-_._--_.._-- ._-_._----_._~----,--- -_ ..----_._•.... _._.•. _._---_.-_.
SVERDRUP I PARCEL AND ASSOCIATES. INC.

1-_._..• .L_ - --_.- - --_-.•-- . -- •. '" .._-- ._ - ---.•

" .PRETENSIONING-DE.Sl.GIL.DAJA__. . .

NO t STRANllS_S I ZE ..__ECC .CENTER__ .. ECC. END-HOLD:-DOWN. .1 NIT • PRET .•.... LOSSES .... PERC. L.t F'H I .. , ~'ERC. CREEP _. __ .__.._. __ ...._..._. .__...._. __
63.0000 1/2 65.6200 49.9700 12.3300 189.0000 56.0000 40.0000 2.0000 60.0000

~Ij 58.0000 1/2 66.1000 50.1000 1~.3300 189.0000 53.0000 -41.0000 ~.OOOO 60.0000
._..__.__:58.000Q__._1/..2... .66.1000 ..50.1000._1 ... 3300 .._169...• 0000_._53. 0000 ..._..41. 0000 .. __ ... OOOQ_. ..~O_J_QO"O'Q.___ I

63.0000 1/2 65.6200 49.9700 12.3300 189.0000 56.0000 40.0000 2.0000 60.0000

• \.---l'ROBLEtn.. INIERIDR-OtRDER_nESIGN -.--RUN t_--1ll-t~.GIRDERS)' __ BY: Rn-r CHKDt Uff"" .-- -- ------ <7,

~
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DEAD LOAD AND PRETENSIONING HOMENTS(FT-KIPS) AND SHEARS(KIPS) AT TENTH POINTS
NEGATIVE SIGN .fOR.STRESS._INOICATES. COMPR£SSl.ON •.. S.TRESS IN KIPS/1M2

***ATTENTION***PROGRAH DOES NOT CHECK SlRESSES AGAINST ALLOWABLE STRESSES

-,

~

•

'~I •

.. I~

SHEAR..STR. IO.P.... STR .1lOTSTR. TOF:, .. SIR .BOT_._.THRUSI.

1282.0 -33.9 -0.388 -2.819 -0.3B8 -2.819 .~I~
..1282. O..... -:33. 'L_":'.O. 511 .... :-2.693__ ....::0 t 940....:-2.255_

1282.0 -33.9 -0.534 -2.670 -1.305 -1.8B2
1282.0 -33.9 -0.457 -2.749 -1.483 -1.699
1282.0 -33.9 -0.280. -2.930 .. ::1,450 ..._::l.ZB .._..'C<
1282.0 0.0 -0.330 -2.879 -1.543 -1.639
1282.0 33.9 -0.280 -2.930 -1.450 -1.734
1282.0 ;l3 ~L._=_Q., 457._._:-2.~Z_1S'._._::1._4B;L_.::.1.t..69.9..
1282.0 33.9 -0.534 -2.670 -1.305 -1.882
1282.0 33.9 -0.511 -2.693 -0.940 -2.255
1282.0 _ 33.9_. -0. 3.8B _.-~. B1Ci .. _.-:O .3a~L.-=;l ,Jlt'l..._'"

FINAL PRETENSION1NG DL.GDR.tIN.PRET. NCDLtINIT.PRET.

.MUMENT

-Hi35.4
_-:-1953.4
-2371.3
-27B9.3

.-3207.2
-3207.3
-3207.2
-:-2789.3
-23710 3
-1953.4
-1535.4

-4::;.6
-45.6
-45.6
-4::'.6
-:45.6

0.0
45.6
45.6
45.6
45.6
45.6

PROGRM P7329

IlY: RDt... CHKD L,JF.~

1725.4
1725.4
1725.4
1725.4
1725.4
1725.4
1725.4
1725.4
1725.4
1725.4
1725.4

. THRUST ... SHEAR

INITIAL PRETENSIONING

lS:43 OCT 15,'82 PAGE

DEAD LOAD GDR. ADD. DEAD LOAD

..._--, __ _._._..__ ..__ ..__._- --",--------

L .._ __._ .." .._.__._ .._ ".._.. _. _.__ "._ __.. __._, ..

2SPAN

SVERDRUP & PARCEL AND ASSOCIATES, INC.

.. SPAN

JOB NO. 80BO THUNDERBIRD ROAD OVER DIVERSION CHANNEL

_PROBLEtI t.-1NTERIOR-.BIRDEf<-DESIGlL_RUt.... t_10 __<9 -GIRDERS)-

o 0.0 69.7 0.0 65.8 -2066.5
__.. _... 1 ..,. na. 6 ,_55.8 .73.7.3 .__ 53.8,.._.-:-2629.0.

2 1375.3 41.B 1326.1 41.7 -3191.5
3 1805.1 27.9 1765.3 28.8 -3754.0

.. _. _ ..4_. :;,!063.0_._. 13.9_.2012.0.__ ..... 12.1 .. ~4316.5
5 2148.9 0.0 2086.2 0.0 -4316.6
6 2063.0 -13.9 2011.9 -11.7 -4316.5

.. _.._1_. .11;l05..• L__~27..! ~__176;5 d.__-=2B ._9 -=3754.• 0
8 1375.3 -41.81325.9 -41.7 -3191.5
9 773.6 -55.8 737.0 -53.8 -2629.0

._ .. _, 10 __._ 0.0 .. ..-:-69.• 7. __. .0.0. .:-65.7 -::2066.5 ..

.. __ ' POINI "O"ENL ., SHEAR._._. HOMENT .._ SHEAR _. MOMENT

,.

•

,.
,..

,., ..

e
, (:..
..
..
.-
r-

,._._--~._ ... -_.. -_._--_. _._.-----,....-----_. --_..~ .... _-_ ....- .__ .__._--_.. _.__ .._----- -_._---
o 0.0 69.7 0.0 65.8 -1919.7 1588.4 -42.9 -1458.5 1206.9 -32.6 -0.348 -2.606 -0.348 -2.606
1 773.6 55.B 737.3 53.B -2449.1 15B8.4 -42.9 -1860.B 1206.9 -32.6 -0.490 -2.460 -0.91B -2.022
2 ._1375.3 . 41.8.__ 1326.1_._._. 41.7...:-297B. 6 .. 1588.4 _.. -42.9 . -2263.0 .. 1206.9 .._. _:-.32.6. _.'::0.532 .. _::2.417 "': 1 • 303..._":.1.62.9._.._'"
3 1805.1 27.9 1765.3 28.8 -350B.0 1588.4 -42.9 -2665.3 1206.9 -32.6 -0.474 -2.477 -1.500 -1.427
4 2063.0 13.9 2012.0 12.1 -4037.5 1588.4 -42.9 -3067.6 1206.9 -32.6 -0.316 -2.63B -1.486 -1.442

_____._. :)_.2148.9. .0.• 0_.....2086 .2 . 0 •.0._.::'4037.6 __ .1588.4 ._ 0.0 _::'3067 •.1. .1206 •..9 .0.• O_:-..O•.366..._':.2.L~S.L_':.1 ....5Z9 -1.346
6 2063.0 -13.9 2011.9 -11.7 -4037.5 158B.4 42.9 -3067.6 1206.9 32.6 -0.316 -2.638 -1.4B6 -1.442
7 lB05.1 -27.9 1765.1 -28.9 -350B.0 158B.4 42.9 -2665.3 1206.9 32.6 -0.474 -2.477 -1.500 -1.427
8 1375.3 -41.8 ... 1325.9. -4107 -2978.6 1588.4 .42.9 -2263.0 1206.9 32.6-:0,532.....::20'117.. -10303 .::1.t<2£_.'·
9 773.6 -55.8 737.0 -53.8 -2449.1 15BB.4 42.9 -1860.B 1206.9 32.6 -0.490 -2.460 -0.918 -2.022

10 0.0 -69.7 0.0 -65.7 -1919.7 1588.4 42.9 -1458.5 1206.9 32.6 -0.34B -2.606 -0.348 -2.606
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PROGRAM P7329THUNDERBIRD ROAD OVER DIVERSION CHANNELJOB NO. 8080
~

r
:c.L..... PROBLEM:. INTERIQR...llIRDER_ DESIGN_..._. RlltL.I.-1.O""'C'l.. GIRDERSL.__..... BY tRDT......CHKD lu.ff ....

4J.[ DEAD LOAD AND PRETENSIONING HOHENTS(FT-KIPS) AND SHEARS(KIPS) AT TENTH POINTS
·.__... NEGATIVES I GM. FOR _STRESS.1ND.ICAT£S._COI'IP.R£SSION •.STRESSIN KiPS/1M.2

'9; ., *UATTENTION*UPROGRAH DOES NOT CHECK STRESSES AGAINST ALLOWABLE STRESSES

•
....

DEAD LOAD GDR. ADD. DEAD LOAD INITIAL PkETENSIONING FINAL PRETENSIONING DL.GDR.+IN.PRET. NCDL+INIT.PRET.
'" C'

====~==============~.==============================~=============~======~======~~====~==============~===============================•
POINLHOHEN.L .SHEAR J'!OHENI SHEAR._HOI'IENT .. __ THRUST .•. SHEAR __ MOMENT_ .THRUST

SPAN. _;L. __.__.__. _ .. . _ _ _ _ .. _ . _ ..

.SHEAR. .. Sl'R.JOP_ SIR.BOJ _.SlB .. rO£...s.IR...JlQI.._'"

. ~-~... -.-... -. -....._._----- ._----_._ .._--_ ..--~_ ..----------_.-
4'

4JI" 0 0.0 69.7 0.0 65.8 -1919.7 1588.4 -42.9 -1458.5 1206.9 -32.6 -0.348 -2.606 -0.348 -2.606 1:: 1 •
______ ...._..__...1__1.73.6.-55._8.---.137 •..J__53.8_.._~2.449. L._... 1588. 4._._ ..._~42. 9...._:-1860.8 .._ .. 1206. 9 _.. -,32...6 ...__=0.--490__",2•.46Q..._-=.O •.il.B_-2.L022- ..

2 1375.3 41.8 1326.1 41.7 -2978.6 1588.4 -42.9 -2263.0 1206.9 -32.6 -0.532 -2.417 -1.303 -1.629
.1 I 3 ~805.1 27.9 ~76~.3 2~.8 =3508.~ 1~88.4 =4~.9 =2665.3 1:;06.9 =3;.6 =0.474 =~.477 :1.500 =1.427 1::1 ....

.._ 4 _ 063.0 .•. .13.9. .:.01 Q .._ _ 1"'.1... .. 4037 1;:,88.4 4",.9.3067.6 .. 1",06.9 3_.6 0.316 _.638 _.1.486 _.. .1.442__.
~ 2148.9 0.0 2086.2 0.0 -4037.6 1588.4 0.0 -3067.7 1206.9 0.0 -0.366 -2.587 -1.579 -1.346.'''1 6 2063.0 -13.9 2011.9 -:-11.7 -4037.5 1588.4 42.9 -3067.6 1:!06.9 32.6 -0.316 -2.638 -1.486 -1.442 F:' ~

_____ _.2.. __ 1805.1__-,27.9._1.76501 -28.9.._ ..,3508.0 1588 •.4. 42.9 _-2665.3._ 1206.'i' .32.6 _.,.,0.474_-,2.47.7_-,:1..500.._.,-.1.._427_ "
8 1375.3 -41.8 1325.9 -41.7 -2978.6 1588.4 42.9 -2263.0 1206.9 32.6 -0.532 -2.417 -1.303 -1.629

.1 I 9 773.6 -55.8 737.0 -53.8 -21l49.1 1588.4 42.9 -1860.8 1206.9 32.6 -0.490 -2.460 -0.918 -2.022 1;:1 ..
10 .. _.. 0.0 .... __... ,..69.7. __ .... 0 .• 0...__......_.:-65.7 .. .,1919.7 ... 1588.4 .42.9 -1458.S 1206.9 .32.6 -0.348 -2.606._-:-0.348 ._.::-.2 .•. 606 ....

~ SPAN .. ~

~

•
~

"...

'--'"--''-''''''--'''''-'''--'-''' .. --..- _.- - .-.-- ----. I
o 0.0 69.7 0.0 65.8 -2066.S 1725.4 -45.6 -1535.4 1282.0 -33.9 -0.388 -2.819 -0.388 -2.819
1 773.6 ~S.8 737.3 53.8 -2629.0 1725.4 -45.6 -1953.4 1282.0 -33.9 -0.511 -2.693 -0.940 -2.255
2 .-1375.3------41.8.--1326.1 .. -.--41.7 --3191.5 ...... 1725.4 ...... -45.6 -,..2371.3 1282.0 .. --.,.,33.9-...,..0.534 .-.,.2.670 ..--... 1.305...--"'1 ...a82 ....'~
3 1805.1 27.9 1765.3 28.8 -3754.0 1725.4 -45.6 -2789.3 1282.0 -33.9 -0.457 -2.749 -1.483 -1.699
4 2063.0 13.9 2012.0 12.1 -4316.5 1725.4 -45.6 -3207.2 1282.0 -33.9 -0.280 -2.930 -1.450 -1.734

. .. _. __ ...._ 5 ... _.. 2148.9 ·0.0---2086.2. 0.0_=4316.6 1725. 4.------ 0.0...__".3207.3 _.__1282.• 0 . ... 0.• 0_=.0.•330. ,,2. 87.9.__.,,1~S4~_1•.6.3i_j ~

6 2063.0 -13.9 2011.9 -11.7 -4316.5 1725.4 45.6 -3207.2 1282.0 33.9 -0.280 -2.930 -1.450 -1.734 •
7 1805.1 -27.9 1765.1 -28.9 -3754.0 1725.4 45.6 -2789.3 1282.0 33.9 -0.457 -2.749 -1.483 -1.699
8 1375.3 ........-""41.8-.... 1325.9.....__ -41.7. ... ,..3191.5 1725.4 45.6 .,..2371.3 1282.0 33.9 .. -0.534 ..,2.670 ... -1.305 .._",1.882..
9 773.6 -55.8 737.0 -53.8 -2629.0 1725.4 45.6 -1953.4 1282.0 33.9 -0.511 -2.693 -0.940 -2.255

10 0.0 -69.7 0.0 -65.7 -2066.5 1725.4 45.6 -1535.4 1282.0 33.9 -0.388 -2.819 -0.388 -2.819
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM P7329

"'r-'-'" PROBLEKL INTERIOR- GIRDER .. DESIGN '" - RUN I 10 -.( 9 GIRDERS L BY: RDT. CHKD :JFF
~i DEAD LOAD DEFLECTIONS(INCHES) AT TENTH POINTS

__._ _... __ 0_. _. • . __._. _. .

POINT GDR. DL IN.PR.DISP. TOT.IN.DISP ADD.DL.DISP PR.DISP.CON. TOTAL DISP.
"'1, ._.,. ==-::="'=======~=.~~~~~.~.:~.:~.~.~~.:'= ..~=-~=~=== =========="'=-::==='-'=,.=-= =====-=====:======-======.,===-"===-===

SPAN 1

~~

,.

. --......--...- ..- .-.--...- -._......---.------ I

-
-

-

1.__ __._._. 0.. 0 •.00_. ._.0.00 0 .00_. . . 0.00._ _.. _._0 •. 00 __.__ 0.00 __..__ ..__ __._ ----j
1 0.5' -1.35 -0.76 0.58 -2.14 -0.49
2 1.12 -2.48 -1.35 1.09 -3.93 -0.81
3 _1.54.. -3.34 -1.80 1.50 -5.29 -1.02
4 1.80 -3.88 -2.07 1.75 -6.14 -1.14
5 1.89 -4.06 -2.17 1.84 -6.43 -1.18

_.__._._.. _. .6 .1.BO ~3.BB ~2 .• 07.._ ..__._.__.. 1. 7S _ -6.14.. -1.14 .
7 1.54 -3.34 -1.80 1.50 -5.29 -1.02
8 1.12 -2.48 -1.35 1.09 -3.93 -0.81

._9 .._._ 0,~9._.. _ __ ~1.35 .._ -0.76 _ 0,58 -2,14 -0,49 .
10 0.00 0.00 0.00 0.00 0.00 0.00

----

- -." -- --.-------- i

0.00 0.00
-2.02 -0.37
-3.71 -0.59
-4.99 -0.73

. _ .__ -5.80 __.::'0. SQ._ --_.. ---- I
-6.08 -0.83
-5.80 -0.80
-4,99 .. ...... -0,73
-3.71 -0.59
-2.02 -0.37

......_0 • 00. _. ... 0.00 ---- -"------ .----.----------- I

--- -- --. - -" _._--__ .....SPAN

o 0.00 0.00 0.00 0.00
._..._._.... 1__..__..__ 0.59_... _. __._:-.1,26.._._. ~O.67 .. _._ ... 0.58

2 1.12 -2.32 -1.19 1.09
3 1.54 -3.12 -1.58 1.50

f-- _ .~ 1.t eo. .::.3 ..62. -:.1 ,82_._. __ . 1.75__
5 1.89 -3.80 -1.90 1.84
6 1.80 -.3.62 -1.82 1.75
7._ 1.54 .. ::3.12 _ ~1.58 1.50
8 1.12 -2.32 -1.19 1.09
9 0.59 -1.26 -0.67 0.58

____ .. __........__..lo. 0.00 0 •.00. 0.00 . 0.00 _... _..

-
~

,-

.• _. "_-0---0._.- •• ·- . . ..... _. .• "_._,.__ ._ .._. ._ •. _._ .•

o 0.00 0,00 0.00 0.00 0.00 0.00
1 0.59 -1.26 -0.67 0.58 -2.02 -0.37

__._ _ __.__2-- .1.12__. :::2. 32 ._:::.1.19. __ _ 1.09 _..~3. 71.. -0 .• 59 " ----.- ----..- ..----.---...... .1
3 1.54 -3.12 -1.58 1.50 -4.99 -0.73
4 1.80 -3.62 -1.82 1.75 -5.80 -O.BO

........ 5 __. .. 1.89._...._. -3,80 -1.90 1,84 -6.08 -0.83
6 1.80 -3.62 -1.82 1.75 -5.80 -0.80
7 1.54 -3.12 -1.58 1.50 -4.99 -0.73

____ . 8 .1 12 __::2.3~__ -1.19_._.._. 1,09 _ -:3.71.. .. :-0.59 .. - ----- -.---.---------.-. I
9 0.59 -1.26 -0.67 0.58 -2.02 -0.37

10 0.00 0.00 0.00 0.00 0.00 0.00

r-

.-

-

SPAN 3

..._". ---_ _ _._----_._-,--_ .

't
........._._._-_ .. --- ..-_.. _._.-

-'.
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DEAD LOAD DEFLECTIONS(INCHES) AT TENTH POINTS
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PROGRAM F'7329
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•

I ~' ..if.,
'l~*

..
••

=======================================;=====~===============================~=~===~=====:

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

-.._._ ... _-.._._-_._----_.._---- .....__ .__._.- ..__ ..~-.__._---,._._-,-•
• SPAN 4

POINT GDR. DL
_. ~._ •••_. ~__~ __ ._ •••• __• .••••• _._,__ ._, ••_. "M'_'" ._. •• __ ••••_. • ••

IN.F'R.DISP. TOT.IN.DISP ADD.DL.DISF' PR.DISP.CDN. TOTAL DISF' •.

_0" •••_._••• _ •• • __• _.__._. • __ • _ " ",
...... -0 0 •.00 . .__ 0.00 ,__0.• 00 ... _...... 0.00 0.00...

1 0.59 -1.35 -0.76 0.58 -2.14
2 1.12 -2.48 -1.35 1.09 -3.93

..... 3 ..1.54. __. -3 •. 34 ..__...__ .,-1.80 __....._ _1.50 .._.-5.29
4 1.80 -3.88 -2.07 1.75 -6.1~

5 1.89 -4.06 -2.17 1.84 -6.43
..._. .. /1. ..1.60 ._,...3.68 .. ,..2. 07.__.._ ..... 1.75. .,..6.14

7 1.54 -3.3~ -1.60 1.50 -5.29
6 1.12 -2.46 -1.3~ 1.09 -3.93

... __ ..... , ..._. 9. ._.__ 0.59 .:-1. 35 ... :-0.76......_ .. _..._... 0.58 ..... __ -2.14 .
10 0.00 0.00 0.00 0.00 0.00

.. _~ ....._._.~.~ .... __...._._...._.._..-- ... ~.~ ..•. _~..._---- .- ._-_._.-----'-'--'--

------.-..-- ..-... -- -.------.--------.-------- I

-. _•...- -- .._._ _.- .- .._.,. ._ - ._-_ .. _._-- -' --- , ._ _-_ _._--_._----_.
III ~

" ~

'" ~

,,' ~

.. , ~

. ..... 0.00
-0.~9

-0.81
_... -1.02

-1.1~

-1.18
-1.14 _.._ -- __ .._ u I
-1.02
-0.81
.-0.49

0.00

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

~,.,

•

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

.',.

.In '".'.
•
~

-----~- -,-----.---- I

- ---- - -----

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

~

<0' '"

iii

.'. ~

'" ~

.'00

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

..,

~ "'1 '1/

I

w
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ff'" .. ...
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MAXIMUM LIVE LOAD MOMENTS<FT-KIPS)AT TENTH POINTS

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

PROBLEM: INTERIOR GIRDER_DESION __ . RUN,t_~O. <9_GIRIIERS)

.. - ...-....- -- ..._-_._----_. - -._.~.- -_._-,.- .•..._._- ".-

-
---- ..-~~·-~-~~:~~-:~-~--1·

.(

F'ROGRAM P7329

BY:RDT CHKII: uF~

15:43 OCT 1S,'B2 PAGE

J:
i'i

SVERDRUP & PARCEL AND ASSOCIATES, INC.

1'1~

,-

('

,,...,.
~I..J

?=.:;=::===~ ::;_::=.~ ~.~~ ::;===.==:::~~.::;_==;;.:; =':; ===.=,= ==== -= == =:;: =? ==== =::. =::: === ==== =::=:: === ==== === ==:::: ==:: ==::: -;:: =;: =:;. ;.::= ='::: :;::,;:;: ':: ::;::=::: ==;::::: ::::;:=..= :r-.=? _.

SPAN 1

o 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.0 0.0 585.2 -71.7 698.6 -68.4 242.7

.._ _2 __ .. _. 0.0_.. __ _ .. __ 0.0 _ _ 1016.3 -143.4 1178.3 .,136.8 __ 414.6
:3 0.0 0.0 1295.3 -215.1 1455.8 -205.2 515.9
4 0.0 0.0 1425.8 -286.8 1569.6 -273.6 546.4

... ...... 50.0.. ..__. .0. 0 .____ _.. 1413 •0 ... __ ...." - 358 •5 .....__..... 1531 •7_.... ":, 341 •. 9.._..... ._....._:506 .1 __......__.. . . ..._
6 0.0 0.0 1263.2 -430.2 1363.1 -410.3 395.2
7 0.0 0.0 984.5 -501.9 1062.6 -478.7 213.5

..........__ .. _... 8 . Q. 0_...._....... ..__.........__ . 0.0. .._.. __ ..... 58B. 4 -57::;.9 666.2 ... -547.1 ...... ..... -:-38.9
9 0.0 0.0 281.5 -927.0 21~.4 -615.5 -362.0

10 0.0 0.0 179.2 -1588.2 185.7 -898.2 -755.9

•

•

•

I~I •

r.le

.}·I.-

.. I _

...... - --- -.. ··.. ·-----·__ ·__.._..------1

NEGATIVE SDK LL

_____.... . . _0.,- __. ...__ ._ .•_

-_.__._.-._ •._._•._._. _._-_._ __._._._ ,_._...... .. _.. . .. _._-,.. . - ._ •.••__ _ .•_-_._-_._,-_._._ _.. __ _ _••__ __ .._j

LANE LOAD INCL. IMP. TRUCK LOAD INCL. IMP. FWS.+<SDL)
POSITiVE NEGATIVE POSITIVE NEGATIVEPOSITIVE SDK LL

.----._.._.. - _._-_.._----
POINT

.. -- ...- --- .'. .. --. - _._. _._-_._..._-- ..- - .~.-

SPAN 2

-
-

I'

I'

.....

.-

,.

'11 ...

., ..

., -

~, ..

•

..
~, ..

185.7. -!:l98.2·. -755.9. _ .. __
271.1 -784.4 -412.4
705.4 -670.6 -139.7

.1037. B ...__ ._ ...:-556.9:.... ..... 42! ~. ._. . '.
1237.3 -443.1 193.6
1288.8 -329.3 254.2

.1223.5 -:371.:3 ._. _.._244.0 .._ _. .__ _ _..
1011.6 -464.1 163.1
673.3 -557.0 11.5
.2 43 .• 6 .._... ._..:- 6 49 • 6 .. _. =210 .L ....._....._-. I
239.5 -742.6 -503.9

__ - ._.... __ ~.__.. _._0_,_ .. .,. .#" __ ._ •••••$PAlf :3

._ __ _ _._ Q __ _ ._._ _ 0 •.0.. ._. __ .. 0.0 _.. 179.2... -15BB. 2
1 0.0 0.0 254.2 -964.9
2 0.0 0.0 525.3 -662.0

...._.._ __ _ __ 3.__ _. 0..0.__. .. 0.0 _ . 874.8 -639.3
4 0.0 0.0 1094.1 -616.6
5 0.0 0.0 1178.0 -593.9
6 ...... _...... 0.0 .. ' __ '_" '" _ 0.0 ..._. 1125.2 -571.3
7 0.0 0.0 938.1 -548.6
B 0.0 0.0 632.2 -539.9

_.._9 _. .__.0.• 0_ . . 0.0 _._"'''.'' 419.6 _ -B34. 3
10 0.0 0.0 411.4 -1433.9

o 0.0 0.0 411.4 -1433.9 239.5 -742.6 -503.9
~- ..-- - ,,__--..-1-- --.-.--.-.0 ,Q ..__ _ O,IL. 419 .6 -834.3 __ 243. 6.".... ..~649. a. __ __..::.210 •.Y_ , ,,,_,,,,,,_,,_, _

2 0.0 0.0 632.2 -539.9 673.3 -557.0 11.5
:3 0.0 0.0 938.1 -548.6 1011.6 -464.1 163.1

..... 4 ....._.... ......_ ..0,0 __.....__...... __ ..__ .... __ . 0.0 _......_ _ _1125.2 -571 .3 1223.5 ,,371 .3 __ .. -._ 2H. Q __ .._ .__.... . _. ..._.. _
::; 0.0 0.0 1178.0 -593.9 1288.8 -329.3 254.2
6 0.0 0.0 1094.1 -616.6 1237.3 -443.1 193.6

...__.__7 __.. 0. 0.._.__ .0.•.0_.._..__ _ :874. B :-639.3 ",, . 1037.• 8 .. _ _-=556. 9.. __..__._ 62 •..3..........-_______ I
B 0.0 0.0 525.3 -662.0 705.4 -670.6 -139.7
9 0.0 0.0 254.2 -964.9 271.1 -784.4 -412.4

10 0.0 ....0.0 179.2 ~lS88.2 185.7 -898.2 .. -755.~
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I· ..t·~
s

'a..
SVERDRUP 1 PARCEL AND ASSOCIATES, INC.

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

•
PROGRAM P7329

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

I.:
t •

c

0"
POINT

POSITIVE SDK LL NEGATIVE SIlK LL

- .--.- .. -- ----- I
LANE LOAD INCL.IHP. TRUCK LOAD INCL.IHP. FWS.t(SDL)
POSITIVE N~GATIVE POSITIVE NEGATIVE c

_. w ••_-..:;:;:;;;:; ;:.;a.ii= ;;.;;.;;1&;~.;;;;;; ;r:;;;;;; :;~;:;:;;::;;;;;: ==:!;::; :;;;;;:; :::;;;.;; ;;;;:;;::=:;:=.=;:;=:;:::': =:;:::;:: =:;::;:+::::;:::.: =r;::.:.:::;;~:::; ===;: =::::: =:: =::;=;::::::;::::;;=:-.::;: :;::==;= ::;',=:;:::; m.;;;:::;:;; :;;;;;,;;..:;;.;;; ;;:;:;;;, ... .. . .__ .1 t

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

~

'"

is

-..
" C

'" ~

,,' ~

.. ,~

'" jQ
-755.9
-362.0
-38.9.__ .._._. ... _". ._.
213.5
395.2
506. L._ _ .. .. _
546.4
515.9

.. 414.6
242.7

0.0

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

, .. ' -,.. -.-....._.._-_._----.--- _.__.._...__..._..__._-----

-:136.8
-68.4

0.0

-205.2

-898.2
-615.5
-547.1 "_"
-478.7
-410.3
-341.9.__ ...._..
-273.6

185.7
215.4

.666.2
1062.6
1363.1
15310 7
1569.6
1455.8
1178.3
698.6

0.0

-1588.2
·,927.0
-575.9
-501.9
-430.2
-358.5.
-286.8
-215.1
-143.4.
-71. 7

0.0

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

- ,_.' --

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

4SPAN

I .- -----.

1-"""-,,, -.---.
o 0.0 0.0 179.2
1 0.0 0.0 281.5

..... .. 2. _ ._ 0 .• 0 __ _._ _ 0.0 _._ .588.4
J 0.0 0.0 984.5
4 0.0 0.0 1263.2

__ ....._.. ... 5. .. ..._0. 0._______ 0 • 0. ... 1413 t· 0
6 0.0 0.0 1425.8
7 0.0 0.0 1295.3
8_....... __. ._".0.0 _........__ ........ ... __.. 0.0 .. ... ...... ... 1016.3
9 0.0 0.0 585.2

10 0.0 0.0 0.0
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

\~

·1:1- I
SVERDRUP & PARCEL AND ASSOCIATES, INC.

, I·
• "co 1

15143 OCT 15,'82 PAGE

PROGRAM P7329

BY 1RDT . CHKD 1 .,)FF

.-.-.-.. ----l ·

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

LIVE LOAD SHEARS(KIPS) AT TENTH POINTS"..

,..
POINT FWS. +<SDL>

POSITIVE
SIDEWALK

NEGATIVE
SIDEWALK

POS.LIVE NEG.LIVE
LOAD+IMP. LOAD+IHP.

LEFT SUPPORT RlACTIONS(KIPS)
ONE FULL LANE WIDTH GIRDER REACL _ __.__. __ . . .

NO IMPACT INCL.IMP.(L.L.Rl
LANE TRUCK LANE TRUCK

""

???~::;. ==;:1:=;== =.:;==;:~ ?:;~.;;.?-?::::;.;:~':;;:;:;::======::;: ==.= ========:;::;===::;= ==::::::.:'=.::.: =:: === ====?-= ==== ====:::: == ==:=;;:'":::' :::: =:::;;::;:;:;; ==:;;:;:;=- =:= ._ ... 0 ••_. _ 0_ ._~••••••• " •• __ ~.,_.

,-

-
•

•

SPAN 1 61.2
_____.. __... _. .0 22..~S ._0 •.0 0 .0_.__._65.7 ... -4.3 _.

1 16.8 0.0 0.0 56.6 -8.1
2 11.1 0.0 0.0 47.8 -12.9
3 ._..... .5.3_..__.__. ._ 0.0 0.0__ 39.2 -20.4
4 -0.4 0.0 0.0 31.1 -29.1
5 -6.1 0.0 0.0 23.5 -37.5

__..__.. ....__.~. -.11.• 9_ _0.0 O..J>. .14. 7 . __:-45.3 __ ._.. _.. _.__ . .... ._._
7 -17.6 0.0 0.0 10.6 -52.6
8 -23.3 0.0 0.0 5.4 -59.1
'i... . :-2'i'. 1_. .._.__ .0.0 .. 0.0. __ ...__ . 2.7 __ .....:-66.5

10 -34.8 0.0 0.0 1.1 -J5.6

65.1 65.5 70.3

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

. ~..__._._- ._ _.. "-_. -_ _-

~,,,

76.2

----- I

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

..._.._..~----_._--- _ -- -._~ .._ _- ---_ _._ .._. _.__.._.. ~ ..

121.0
. - ---_.-----------------

70.9

.71.7_ ..... _._ .. 127 .4 .J6•.9__ .

-------- d __ • __ --.. •• - ••• - - ••-_••• _. ----••--.-----. --_.---.... -- ••---•••-._- I

122.5.

116.2
----------------_.__._-_.- _. - .__ .-----.

3SPAN
o 26.6 0.0 0.0 71.7 -8.5
1, 20.9 _.. 0.0 __ . 0.0. 62.3 -10.7
2 15.2 0.0 0.0 55.1 -14.0
3 9.~ 0.0 0.0 47.2 -18.4
~ . ;.l. 7 ._._ 0 .• 0. 0 .0._. 38. "i... -:23.9
5 -2.0 0.0 0.0 30.4 -30.4
6 -7.8 0.0 0.0 22.2 -J7.9
7 ... _._ .._._.-1J.5 ._.__.. 0.0. 0.0 15.6 -46.3
8 -19.2 0.0 0.0 11.1 -~5.1

9 -25.0 0.0 0.0 7.6 -64.5
_____._ _.__....10 ._.::-30. .•.1 0.. 0_. 0.0_. .. 5.3._. .:-74.2

. ' __. SPAN _...2..-__. .__. .__. ... . . ._.._.. . ..
o 30.7 0.0 0.0 74.2 -5.3
1 25.0 0.0 0.0 64.5 -7.6

_____ .. 2._._. 19.2 .. .0.• 0... ... __ 0.0... __ . 55.1._ -11.1
3 13.5 0.0 0.0 46.3 -15.6
4 7.8 0.0 0.0 37.9 -22.2

f ..-------.-.-----...__ .. .:!i. 2. 0. .0.• 0. 0.0 .__ 30," .-30.4 __ . ...._..
6 -3.7 0.0 0.0 23.9 -38.9
7 -9.4 0.0 0.0 18.4 -47.2
8-15.2 ..0.0_ .. _.. __ ... 0.0. __ .14.0 ... _....--:55.1
9 -20.9 0.0 0.0 10.7 -62.3

10 -26.6 0.0 0.0 8.5 -71.7
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JOB NO. 9080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGR~11 P7329
CO

/;-,..._. PROBLEI1:... INTERtOR-..GIRIiER-~ESIGN ...--RUN- t_l(}.. ('9. GIRrlERS)......._ . BY: RDT •.CHKIi: JJFF.

.------- -------.---.--- I.:
-- ..- - .. __ ...._----------_. ..--:-

114.

CO

CO'"

I

LIVE LOAD SHEARS(KIPS) AT TENTH POINTS
..._--- ---_ _-.-. - .

POSITIVE NEGATIVE POS.LIVE NEG.LIVE
POINT FWS.+(SDL) SIDEWALK SIDE~ALK LOADfIMP. LOAD+IMP.

t

LEFT SUPPORT REACTIONS(KIPS)
ONE FULL LANE WIDTH. GIRDER REACT. ----.---- I

NO IMPACT INCL.IMP.(L.L.R)
LANE TRUCK LANE TRUCK

~

). IIIi

",I ~

~~=~===;===~=~~~~=~======~==========~===============~==~====~==~============~======~===~=~==~=:=====~===

...... '.--"-'-- ..- ---- -- ------ I

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

--- I

-

.-

~

l",1 ..

l~ r ,

"I ~

1I1 ..

..-._--- ---..._- .__._.._.._.."-----_._.._.

70.365.5

127.4 76.9

65.1

71.7

61.2
----------------------_.__.- --- -..__._--

SPAN 4 122.5
.1i-- _.. _.._ _.__.0_.__..34.8 .0.• 0 0.0. 75.6.__._._~1 •. 1_ _..__

1 29.1 0.0 0.0 66.S -2.7
2 23.3 0.0 0;0 59.1 -5.4

.. .. 3_._.._.._..17.6. 0.0_. .__ 0.0 ._.52.• 6 ·. ":"10.6
4 11.9 0.0 0.0 45.3 -16.7
5 6.1 0.0 0.0 37.5 -23.5

·".__. .._ .. __. 6 0~" 0.• 0 0._0_. .29 .•. 1_. .__ -31.1. .__....__
7 -5.3 0.0 0.0 20.4 -39.2
8 -11.1 0.0 0.0 12.9 -47.8

. _ ... 9. ~ 16 • B .0 • 0 ....__ .._... __ 0 .• 0.. .... B. L ... ___ .. :3 6 • 6
10 -22.5 0.0 0.0 4.3 -65.7
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c
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CONCRETE SPECIFICATION
__.. COMPRESSIVE. STRENGTH. DE-CONCRETE ..t\T..28 .DAYS_.E'!_._.5. 5000. KSI _ ..

CONCRETE AllOWABLE FINAL TENSION COEFFICIENT~ 0.0810 TIMES COMPRESSIVE STRENGTH ABOVE

'"

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

.....-... _. __.----_._._----_._.- ..__.-._-_...... _...._--_._-_....._--
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PAGE

PROGRAM P7329

BY: RDT .. CHKD: \l~

15, '82

1·11:ii.

,..

: [' _..:~:R::~P ~:B:A'R::~N~:':::::O::::E':'~'::'N'::~:::'::N '~::~:::OCT
, r"- ._ .... f'ROBlEIH INTERIOR-. GIRDER.. DESIGN _.- RUN .• -10 --C9 .. GIRDERS)­,.

~

COtICRETE. COVER. <.TO .. eTR ... OF_BAR) . FOR NON-PRESTRESSED CONVENTI ONAl RE I NFORCEtlEtlT
AT TOP OF SLAB : 2.2500 IN.
AT BOTTOM OF GIRDER = 3.0000 IN.

•

-

_.,._P'.-._ __ .,•." .•__ . , __"",_,_., ,._",_,~__ ,,_, ,_,_.,, __ _ _..__' .." ,., "'."

YIELD STRENGTH OF CONVENTIONAL REINF. FSY~ 40.0000 KSI
I

CREEP AND l:iHRINISAGE...S.TRAItL ...... 0.000113 .TEMPERATURE; VARIATION .-40.0000 DEGREES H:HREHHEIT

-- _.....-.-----.-- - -------1

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

.- - _ ,_._--_.__._-----_ .

•

- --- ----- - - ------
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CREEP MOMENTS (FT-KIPS) DUE TO CREEP OCCURRING AFTER SLAB POUR

e

ell

JOB HO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM 1\'7329
':'

... ..... _.......... "-'--'-'-"-" ( ~

......
" .

•.. - ....__ ..__ ..._.. -- ..._._--------------------
===~===========R=======~:==========~===~==~=========~~==========.,====~=:=-=~~=====.:===~~=====:=====~

1';:1 •..
r.; I "

"" POINt.DL*PRESTR.CR •.. DIFr.SHRK.CR.~ TOTAL CREEP

===~==:==============:===a==================s==================~=~===~~=~========~=======:~==~~==~=~

... - .__..' ~-_.- -. _ _--_._ --._ __._-_._---_.
: I ::

::1 -:
--_.~-_ - ~._-_.__.__._----_._---_._-_._------_ _._.-"-_ .._---_._ _--_ _ -_ _._..--_ .

SPAN 1
C I' I 1 0.000 0.000 0.000

,,' ,,'._,. _. ". 2 ,121. 327"'__-=67.• ,926. .. '53.• 401.._. " _ __ ..
3 242.654 -135.852 106.802

CI"I 4 363.981 -203.778 160.203
,'. .. _.. _ ~ _._~e5 .• J08..__~271...10.. ~H 160~ .. .._ , " _

6 606.634 -339.630 267.005
1';1'1 7 727.961 -407.556 320.406

e __ .. 84'1.288.__.:-475. 48L. 373. 807 .... __ .._.
9 970.615 -543.407 427.208

II :': 1 ,, .-, ..-.~~ ----~~~~ :~:;-~.:~~~ ~~..~-- ;~t~~~ __,__.__.__.._..__.-.- ----,
t;' . SPAN 2

........ , , __ 1...:_ 1213.269._.:~:6i''1.25'?. _ 534 •.010
2 1157.833 -656.617 501.216

t;l' 3 1102.398 -633.975 468.423
1 4.__...1046. .962.__-:611.333.. .435.•.629_______________ ._

5 991.527 -588.691 402.836
,.1" 6 936.091 -566.049 ·370.042

7 ...,.. 880.656.---..-543.407 ._. __ 337.249 ....., - .... -
8 825.220 -S20.765 304.455

(pI ''1....__._. .._1~ i~::~::_...::~~:~~~ ;~~:::~_..__. .__..... _.,.,., ........ .
11 658.913 -452.839 206.074

(p

---- ...- ..--.- ------------- -1

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

... .... ' •.. __.,--_...._-_."- ---_._.

.----- I

- --- - _.. --

" . ....",

•

::1 :'

.....
.,1 ..

.....;11 _

.....-

.-.... 1 _

.....,., ..
­• .• 1 _

,....
__ ..... SPAN 3

G

~'"

~'"

.. '"

,~

~'.

~'"

1 658.913 -452.839 206.074
2 714.349 -475.481 238.868

_'" 3 _. .769 .784 ",A98 .123 _. 271. 661...__._. ...._
4 825.220 -520.765 304.455
5 880.656 -543.407 337.248
6 .... 936.091.-·---.,.,.566.049.. 370.042
7 991.527 -588.691 402.836
8 1046.962 -611.333 .. 435.629
9 ··· 1102.398--- - 633.975---468.423 --.· ·.. - .

10 1157.833 -636.617 501.216
11 1213.269 -679.259 534.010

_. __ - __ _ • _ __ •... __~ .._ - _ .. . .• _' ..__.. __ .__.._._._ ···.M· _ __ _..• _.. ".' . . .

-- ...•._..... ---- .._-------- ._._-

-ta.-

~

~

~

__, _.__. . _.__. .._. ,_.u . ...•.._•. .•.... . __ . ".M'. • ••._ _.•.•• . •__.•__••• ,,-/
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PRO(;RflH P"7329

BY:RDl CHKD: JFF ~~~], ~

r-

CREEP MOMENTS (FT-KIPS) DUE TO CREEP OCCURRING ~FTER SLA~ POUR
-..•..__..... _... -., ",-,'-"""'-' ._" •. __._... ,._--_...~...

===========================================:==:======= ==================~======~====~=====~=:========

PO IltLDLfPRESTR. CR.•.. DIFF • SHRK. CR •.TO Tt'lL CREEP ._. __ ... _.

==:======z==============_============================= ================:~:=====~========~==========~==

. .__._.__ ._.. ._ -.0."_,. _ _..

..

- _- ., _- -------------.'._._----- --.__._.,---._-_._- -_._--_._-_._-- ,-- ._. .._~

~

,-

.-

SPAN 4
1
2
3
4

__ .. 5
6
7
e
9

10
U

1213.269 -679.259 ~34.010

1091.942 ...... -611.333. ..480.609
970.615 -543.407 427.208
849.288 -475.481 373.807

__.__.Z27~ 96 L . ~.407. 555 . __ ._ ..320 •.40 iL..__....
606.634 -339.629 267.005
485.307 -271.704 213.604
363.981 __ -203.778 160.203
242.654 -135.852 106,802
1~1.327 -67.926 53.401

0.000 0.000 0,000

.'"

r',

.. -. ---_., .._-----.-. ._------~----._--•._._._ ..._.~._. __ .~... ". -,_. ,._._- -.~

---_._.._---_._.._-------_. -------
r

r

/'

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

---

..... i
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SVERDRUP & PARCEL AND ASSOCIATES, INC.

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

..-.- ..• " --- ..._---".. -

,
PROl;RflM P7329 ---l. ~

" . ....

t;;1 !.

c

c

'THE LOAD FACTOR FOR CREEP AND SHRINKAGE IS 1.0000

AXIAL LOADS. AND MOMENTS nUE TO CHANGES.IN LENGTH
SPAN CREEP AND SHRINKAGE TEMPERATURE EFFECTS

THRUST LEFT JT. RIGHT JT. THRUST LEFT JT. RIGHT
_.__.._ ..__1_._._""11 31 0 •.00._ ._ 0 •.00. __ ._-,.24.• 03. __ _ .._0.00 .

2 -12.49 0.00 0.00 -26.52 0.00
3 -12.61 0.00 0.00 -26.77 0.00

.. __. _ _ ..:" 11 tH .Q.• QQ •.•.•.•.... 0 •.00 .._. __ :-24.7.0 __ 0.00

JT.
0.00 .. . .
0.00
0.00
0.00

-..._-._......•- - I

----I::.---- ----

CIU

C'd..
t;;;' -,

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

.---. '--'---'- -'- .•. --- _.-----. I

C;.I'•
r.:: I ••

~

~

~

~

It;

,;,.

(;, ::

~ ~I'.

~

~'"

w..

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

.. .. -_. --.------------ l

~ I:'w __ ... ~
.._. - -_. _. _. -~ -- - - --- ------- I,

...



,. ."- - , , _. "---------" --_ ..,.--,-_ ..,,,---_ , -"., --" ..

,'" [ :~:R::l:P 8:8:AR~:~N:::B:::O::::E:~E:N::VERSION C:::::LOCT 15, ~::BR::G:73~!9
....J '!...,..._._ PROBLEH1 .. INTERIOR.. GIRD.ER"D.ESIGN __ .RUN_ t.l0_(.9_..GIRD.ERS) _ BY: RDT .CHKD:

.~~=====~~===~=~=:===~~~==~=~~=~====~:~==~~~=~=~~=~====~~~=============~=====~:·=t:~~=~=~===~:=~=~===~~~~~~~~~~=~~~~~~=~~~=~==~~~~~.~~~~

=====~=======~=======K&=====================================================~~=====~=~=~=~==========================================___ ,....... •• • •••••••••••••••• _ •••••• •· ••_h •••••••••••••• ~ .. _ ••• ' ••• _... ••••• •••• _ •• •• • •••• _ .... '_ •• ._. • __••••••• _ •••••_.,..... • •••_._. __•••• •.••• _

***ATTEHTION***PROGRAM DOES HOT CHECK STRESSES nGAINST ALLOWABLE STRESSES "',

-
..,

0+10 AT PIERS INDICATES STRESS BETW.GDRS.
FINAL STRESS INCLUDING TEMPERATURE
REIIUCEII TO NUS......_._... _"." ....

TOP GDR.STR. BOTT.GDR.STR. TOP OF SLAB STR.
MAX.LL MIN.LL MAX.LL MIN.LL HAX.LL HIN.Ll

\JFF

j"'., .
, "iI"

COMPRESSIVE STRESS. STRESSES IN KIPS PER IN2.POINT
STRESS AFTER LOSSES DUE TO PRESTRESS
DL+SDL+FWStLL+IMP+SDWLK+CREEP+SHRINK.

TOP GDR.STR. BOT.GDR.STR. TOP OF SLAB STR.
MAX.LL MIN.LL HAX.LL MIN.LL MAX.LL MIN.LL

t'

1

POINT

NEGATIVE SIGN FOR STRESS INDICATES
STRESS AFTER LOSSES

, DUE TO PREST.tNCDL+C+S.
TOP GDR. BOTT.GDR.

STRESS STRESS

SPAN

1-1,&

~

...
,..
,..

I'-
o -0';282-- :2~'OBff'---' :':0.282'-:":0';282
1 -0.927 -1.415 -1.080 -0.954
2 -1.385 -0.932 -1.644 -1.4293 --'---':'1 ~ 656 --:0 ;64f·------·--:.:i .'977--: f~'i05
4 -1.715 -0.566 -2.060 -1.757
5 -1.816 -0.448 -2.149 -1.841
6 .... - -1.732-·-.:.:0.520-------·.. ·-2.019·-·.:.:1; 726
7 -1.690 -0.548 -1.899 -1.643
8 -1.437 -0.793 -1.539 -1.336
9--'-'-0; 996---·:.,·i, 229'----'--':"0.983'---:":0'.786

10 -0.081 0.239 0.012 0.302

-2.088 -2.088 0.000 0.000 -0.273
-1.005 -1.341 -0.237 -0.053 -0.831

_-.:-0.239 -0.814 ... -0.405....::0.090 ..._-_._.'.-1.209
0.218 -0.:510 -0.507 -0.110 -1.409
0.355 -0.453 -0.554 -0.113 -1.416
0.440 -0.383 -0.549 -0.099 -1. 485
0.246 -0.535 -0.495 -0.068 -1.385
0.008 -0.674 -0.393 -0.020 -1.348

_.:0.520 -1. 061 -0.251 0.045 ...., .. _.-1.128
-1.264 -1.790 -0.095 0.192 -0.756
-0.009 -0.782 0.009 0.431 0.020

-0.273 -2.079 -2.079 0.000 0.000
-0.734 -1.304 -1.562 -0.182 -0.041

.:-1.043 __:-(h771....:1.214 _...:-Q.311,_ .._:-Od>69
-1.199 -0.478 -1.037 -0.390 -0.084
-1.183 -0.429 -1.051 -0.426 -0.087
-1.248 -0,361 -0.9'7 -0.422 :-Q.Q76
-1.160 -0.513 -1.114 -0.381 -0.052
-1.152 -0.639 -1.163 -0.302 -0.016

.. -0. 97:? __ ..:-0.988 _._= 1.404 _.-0 •.193 9 •. Q3L_
-0.605 -1.503 -1.908 -0.073 0.148

0.242 0.003 -0.591 0.007 0.331

o -0.080 0.240 0.013 0.302 -0.009 -0.781 0.009 0.431 0.021 0.244 0.005 -0.589 0.007 0.331
,---.... ---- 1'---'-:'0: 984 '--:i--:-095----:.0;·96i-..---·,::0·;7S9 - -:"1.15'--'- -1.695--::0'.086 -.- 0.209.. -------0·; 734-"':0; 579-':1-:-39o-=-~'Bo4""-=O';o66--o;i6o

2 -1.437 -0.641 -1.529 -1.304 -0.394 -0.993 -0.246 0.081 -1.118 -0.945 -0.859 -1.320 -0.189 0.063
3 _ -1.703 -0.377_ -1.882 ... -1.609 0.102 -0.629 -0.365 0.034 -1.335 -1.125 -0.533 ~1.095. -0.281 . 0~026
4 -1.757 -0.331 -1.990 -1.688 0.292 -0.515 -0.436 0.005 -1.365 -1.132 -0.441 -1.062 -0.336 0.004
5 -1.845 -0.250 -2.096 -1.789 0.422 -0.398 -0.455 -0.007 -1.446 -1.210 -0.342 -0.972 -0.350 -0.006

.. '._. .. ... 6 _...__-=1".7."6__~O .359__. ::-1.984-_-1 •.693.__.._0.• 280.__ .:-.0. 502 ~O. 430 ... :-0.002...._.._..._. :-1..361._= 1...t 136_-=OJ~S1._::.1~OS2_.-=9 .. 33<L..=.O.&Q2..
7 -1.681 -0.435 -1.873 -1.618 0.077 -0.602 -0.352 0.019 -1.328 -1.132 -0.552 "'1.074 -0.271 0.015
8 -1.404 -0.726 -1.516 -1.315 -0.428 -0.964 -0.228 0.065 -1.108 -0.953 -0.885 -1.297 -0.175 0.050
9 -0.941 :::1.209 ._.:-0.975 -0.770 -1.119 -1.66'5:-0.107 0.192 -0.745 -0.588 ..-1.361 -1.7IH ... -0.082 0 •. 14.8 ...

10 -0.027 0.097 -0.012 0.290 0.056 -0.747 -0.027 0.412 0.003 0.234 0.055 -0.563 -0.021 0.317

('"

r

-
r

r-

SPAN
2----. _.- .. '.....-.. -... -- -....

Sf'A~ 3... , . ..... . . __ .. __

o -0.027 0.097 -0.011 0.290 0.056 -0.747
1 .-0.94L...-l.209....__ .....-0.975 -0.770_... -10118 -1.664
2 -1.404 -0.726 -1.516 -1.315 -0.428 -0.964
3 -1.681 -0.434 -1.873 -1.618 0.077 -0.602

...._ .._, ......_,_. 4.: .._.. __ -:-1. 746 ~0. 359 .~1 •. 986,__~1. 693_ .._. 0.280_:,,0.502
S -1.845 -0.250 -2.096 -1.789 0.422 -0.398
6 -1.757 -0.331 -1.990 -1.688 0.292 -0.515
7 _-1.703 ....-0.377 -1.882. -1.608 .... 0.102 -0.629
8 -1.436 -0.641 -1.529 -1.304 -0.394 -0.994
9 -0.983 -1.095 -0.960 -0.759 -1.157 -1.695

1~ .. ,-0.080 0.240 0.013 0.302 ~0.009 -0.781

-0.027 0.412
-0.107 0.192
-0.228 0.065
-0.352 0.019
.,..0.430......-0.002
-0.455 -0.007
-0.436 0.005
-0.365 0.034
-0.246 0.081
-0.086 0.209
0.009 0.431

0.003 0.234 0.055 -0.563 -0.021 0.317
-0.745 -0.588 -1.36L ...::I.78L,··O,082 1>'148."
-1.108 -0.953 -0.885 -1.297 -0.175 0.050
-1.328 -1.132 -0.552 -1.074 -0.271 0.015

, __.,..1.361 __ .:-1 .136...-=0..•.45.1_~.1. ...o.52__.::.0......33.o..-,=.o •..o.OL'·
-1.446 -1.210 -0.341 -0.972 -0.350 -0.006
-1.364 -1.132 -0.441 -1.062 -0.336 0.004
-1.335 -10125 .... -0.533 .-1.094_.. :-0.261 _....Q...026._'"
-1.117 -0.945 -0.859 -1.320 -0.189 0.063
-0.734 -0.579 -1.390 -1.804 -0.066 0.160
0.021 0.244 0.005 -0.589 ..... 0.007.... 0.• .33.1_'··

"t
__ ~ •••_. ...... ~ __ •• 0 _ ••_. .__ •• M ••__ •• _ .....
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~r· ***ATTEMTIDN***PRDGRAH DOES HOT CHECK STRESSES AGAINST ALLOWABLE STRESSES

r::
JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM F'7329

.._'-'-_. ( "

•._M •._ =.=:: I:? ~:I ~:: =.~;: =..;;:.;:;!:':::: ~ ~ ':I; =;;~_~_:;.;a:;:::..;!' -= ===~=~===::;: ~.ll?" ::.::.~ ==::::;: ==::=~::::= =:;;::: -:: == ====::::= ==:: ==::: ==:::: =.:;'::':::=:':::;= === ~ =~;: ==~::: =..? ='?M= =.r.-= ~:;: =!l ;:;~_:l!=!1.= ~,:;.~.:='.:!_~.;:: ..;:;.=_:=~===.!=-=-=-=:.E-=-=-=::"=~~

NEGATIVE SIGN FOR STRESS INDICATES COMPRESSIVE STRESS. STkESSES IN KIPS PER IN2.POINT 0+10 AT PIERS INDICATES STRESS BETW.GDRS.
~I 'I STRESS AFTER LOSSES STRESS AFTER LOSSES DUE TO PRESTRESS FINAL STRESS INCLUDING TEMPERATURE

DUE TO PREST. +NCDLtC+S .. _ [lL+SDL+FWS+LLtIMNSDWLK+CREEP+SHRINK. REDUCED TO HUS. . _ _ __ ._ _.._.. _
TOP GDR. BOTT.GDR. TOP GDR.STR. BOT.GDR.STR. TOP OF SLA~ STR. TOP GDR.SIR. BOTT.CDR.STR. TOP OF SLAB STR.

':1" POINT STRESS STRESS MAX.LL MIN.LL MAX.LL MIN.LL MAX.LL MIN.LL M?,X.LL tIIN.LL MAX.LL MIN.LL MAX.LL MIN.LL
_~, ::;~=?; ~ 7= =: =:::: ~:!.=-~.=::_~:;: =.:!?:::.:;.?~.~ ;!.~,~_~,:; _:;.:; ~,=.:;~.=; ::;.== ~_= .:::;..?=:;: ~ =:;:;:.;:::; =.:;: =:;:;:.; ==.=. ';;= ===~===;::::: =?= =;:;:;: ==~ =::. ,=.=::~;::;::::~ ~~':::;::::;:::=:;':'::: ~;::: :==.;:;:;.=!::; ::=..;:??;:;::':::~ :;.=:=::.;:.:;'=_!=E.===~ == =_:::-=_=:....::=..E._;:..=..:.=..=.== I::

o -0.081 0.239 0.012 0.302 -0.009 -0.782 0.009 0.431
1 -0.996 -1.229 -0.983 -0.786 -1.264 -1.790 -0.095 0.192
2_._.__":1.437_=0.•1.93 ::1 .• 539.---:.:1..336_-:0.• 520._.. _. :-1.• 060 :-0.251 _.0.045.
3 -1.690 -0.548 -1.898 -1.643 0.008 -0;673 -0.393 -0.020
4 -1.732 -0.519 -2.019 -1.726 0.246 -0.535 -0.495 -0.068
S ....__ ._.:-1.BI6_:0.A42__.__ :-2.149.. __:-1.840 .. 0.440. -0.383 _ :-0.549. -0.099
6 -1.714 -0.566 -2.060 -1.757 0.355 -0.453 -0.554 -0.113
7 -1.655 -0.641 -1.977 -1.704 0.218 -0.510 -0.507 -0.110

_____._._B ..__._=1.•.384.-=.OJ.93.2 =.1...64"'--.:.:-1 •..422 __c.O. 239 .. -.0.814 .....-0.405-0.090.
9 -0.926 -1.415 -1.080 -0.954 -1.005 -1.341 -0.237 -0.053

10 -0.282 -2.088 -0.282 -0.282 -2.088 -2.088 0.000 0.000

r::

r-' ....
r.

r.

r-•

r'·•

SPAN 4
.- ....•. _.._-_ .., ._.•. -----,._-~--_._---

0.020 0.243 0.004 -0.591 0.007 0.331
-0.756 -0.604 -1.502 -1.907 -0.073 0.148

._. :-1.128 ._ .~0.•.9.7.2.___=OL981_-:1 J.~.03.._ _:0.19.3--.O..L03.!._' ~

-1.348 -1.152 -0.639. -1.163 -0.302 -0.016

1

,·, ~
-1.384 -1.159 -0.513 -1.113 -0.381 -0.052 ~

-1. 484 -1. 247 .... .,.0.364 .._:-0.992 ...:-0.422. __-:..0 •.0.76__ .•
-1.416 -1.183 -0.429 -1.051 -0.426 -0.087
-1.408 -1.199 -0.477 -1.037 -0.390 -0.084 1"1-

._._ -: 1.209 _ ..:-.1.043 ..__::-0.771_.. _=-1.214._::,0. 311.--=.0 .. 062----1"
-0.831 ~0.734 -1.303 -1.561 -0.182 -0.041 •
-0.273 ~0.273 -2.079 -2.079 0.000 0.000

", -
r..•

r.

.----..-.---.-..--- .--.. -.-.----..-.------------------------. I

",1 _

',1 _

r;

~

r··"-
:t;

r.

~

~ ~ .• _ •• VM •• __• .. ·_ ....-....-.-..--.---.....,......•..-.-..-.-...-.---..-.------..----...--.-...--...... I

• • , .•• _••• _ .• _0 M'_' __ ,._. ••• •••

~
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CHKD: Jff

PAGE

BV:RDT

PROGRAM P7329

15:43 OCT 15,'82

THUNDERBIRD ROAD OVER DIVERSION CHANNEL

==================z=================================== =======================::=:~===:.===~==========================================~=

POINT APPLIED MDMENT ULTIMATE TENSION REINF •
...1.3/PHI.<DtS/3(L+U) I~OMENT... _ REQUIRED.

tl.0000(C+S) FSV= 40.0000 KSI
+RESTRAINT MOH.

_ _ __ .. . FT:-:KIPS ..__ .. _FT~KIP.S._.__._ _..IN2 __. __ _ .

"-l ..
"

,...-.- "'-"---"."-7>
=================a==================~===========:=====:~=====================~=::==.==.=:-=~=!:=====================.~===z======~========

JOEl NO. 8080

ULTlHATE .LOAD...1NVESTIOATION... __ ..

SVERDRUP & PARCEL AND ASSOCIATES, INC.

~

,..

~

,..
,..

,..

SPAN

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

o -3889.8 -4048.2 15.92
1 .. 2516.7 11598.5 0.00
1 -161.4 -2395.8 3.60 REINFORCING INDEX =0.5769
2 5326.9 12394.6 0.00

._3. .7406.8__13191.1.__.__.0.00 _.
4 8632.7 13987.7 0.00
5 8998.7 13987.9 0.00

.. 6 ... ._.. __.._.. 8602.7 _._. _..13987.7 ._ 0.00
7 7349.6 13191.1 0.00
B 5256.9 12394.6 0.00

...............__ ...__ ._ .. ..9 . 2837.• 8 __.__11598..• 5. .__.. 0.00
10 -3555.9 -3711.0 14.56
10 442.3 15BO.7 6.10 CRACKING MOMENT ~ 1277.4

---- .._-- I

r-

,-

("

,.., .

-
r

r-

o 0.0 11537.0 0.00
.._ ...._.. .1. 38.46 .8...__.__ 12386 .4. . . 0 .00

2 6710.7 13235.5 0.00
3 8626.5 14084.5 0.00

.. 4. __ _._.._.. 9622.1 _ 14933.4 _ 0.00
5 9749.4 14933.6 0.00
6 9084.8 14933.4 0.00

.. ._•.... .•.._..._. .2.__.._. .7.:595.1. .14084.:;; .... ._ .... _.0. QO
8 5331.7 13235.5 0.00
9 2583.7 12386.4 0.00

._..__....._....9_._. .. .. :-34 •. 8 ..:-2278.:;; ....._... 3.33
10 -3889.8 -4048.2 15.92

___..._.5PAN ..... ;: .__. .,.

_'._.__ •• ~ h_ ._. __ •• • __ •••__• • •• _._

REINFORCING INDEX =0.6160

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

-0__-- I~

1----····_···· •...... -- --'-----------..-.------ .. ---.- ..... -------- ------

~
<S'"

---_.__...._~ .. - -----



1.j.A
.t ~

iI.;.; ~ : .~

F'ROBLEltLIIHERIOR_GIRDER.. DES IGtf.__ . RUN t .10.(9. GIRDERSl _ BnRDT _CHKD1 JFF:" ._ _ .__. ~

=======a==.z======e=s.=mB==========================~~==========================:·========c============~==============================

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

c

r-

r

SVERDku~ I PARCEL AND ASSOCIATES, INC,

_.ULTIHATE_.LQAn._~HVEs.IIGAUQH . ._

15:43 OCT 15,'82 ~AGE

PROGRAM F'7329

._----- ..._..._- --_._.... _.__ .._..__ .~._ .. - _.- ... _. . --.-.--.- --. -_.. - ...-. -----.. -.------------.-.- I

TENSION REINF •
.. REQUIRED

FSY= 40.0000 KSl

r ,.

r

POINT APPLIED MOMENT ULTIMATE
.J.3/PHI(D+5/3(LtIl) MOMENT

+1.0000(C+S)
+RESTRAINT /'\OH.

_____ FT..,.KIPS .. _.. .. FT.",KIPS IN2 __.__ _ _._ .. .._ .. " .._.__ . "'''-- _ .. --_..--...__._-..._-_._------------- --j
=======K=:===========Z=======================~:~==========================================:==============~=====~======================

""'11>

..SP.AN ..__. 3..._._._. . .._. ._..._._ ....... . .__. . . _ _. - ..~_..-. __._-_._.._-~.--_._ ..__._--------

....... _._ .... _-- ........ - .. -_.... _. -"." ._.._._-_..._....._-----_.. j

--.-.... - ..--------- I

r

r'

r:.'

r: I',

rl':1 -0 -3555.9 -3711.0 14.56 _
___. .. 0 .142.• 3__ .1580.•7. 0.10 .. CRACKING .IiOMENT. "= __.12.77. •..4 _ _ ----------. I

1 2838.2 11598.5 0.00
2 5257.2 12394.6 0.00

... .__._ ..3 .... .7349.6... .. 13191.1. . ... __ .0.00
4 8602.8' 13987.7 0.00
5 8998.7 13987.9 0.00

_.. ..... .6. ..8632 •..6__.....13987.• 7_. .. 0.00
7 7406.6 13191.1 0.00
8 5326.6 12394.6 0.00

. _._._, 9. .._. .__ -2516.3._. 11598.5 __ 0.00
9 -161.7 -2395.5 3.60 REINFORCING INDEX =0.5770

10 -3889.8 -4048.2 15.92
--------_._------ .----------..---.- ..-----.-.-. --.----... --.--.-.-----------------.-------- I

r'I.·,
SPAN 4

.. ----- ........-----.-.----..-------.. ----.------ I
c

r:.

'1:- 1 ,'

r: ,..

0 ... _.. ..,.3889.8 -::40.48 •. 2 .... ..._..15.92.
1 2584.1 12386.4 0.00
1 -34.4 -2278.8 3.33 REINFORCING INDEX =0.6160

_._ .. _... _.__..2. .5332.0__..13235.5 ..... 0.00
3 7595.3 14084.5 0.00
4 9084.9 14933.4 0.00
5 . . 9749.4 .14933.6 __ . 0.00
6 9622.0 14933.4 0.00
7 8626.3 14084.5 0.00

. ._ .. __ ........ __... _._.8. .. . 6710 .5. ._.13235. 5. .._0.00... ..
9 3846.4 12386.4 0.00

10 0.0 11537.0 0.00

--.._._--->---.---- .._-_._- --_ ..•..- - ._----_.__._--,

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

(:, ..
.... -...._.....- ... -. _._---- -- -- - ._------

r

( ... I ~ ~
--t

I,

r'

(.
• ._.__._ . .___ I .J

r-



PROBlEt!: .INTERIOR...GIRDER_.DESIGN _ RUN t. 10. (9 GIR[IERS). . .. BY; RDT. CHK[I: \JF¥'. _..._... .. . ...._ .. . ._. . -<~

=======:===~=======z==~=====:=====z=============s======================~=====~=~~==~:=;:=~=~=~=~~=~==~~==~==~=========================

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

t
. jA
':t:~

:L
4IIll

l
SVERDRUP & PARCEL AND ASSOCIATES, INC.

;. .
's· 1

15:43 OCT 15.'82 PAGE

F'R013Rl\H F'7329

~

..Io.,

_ .....UL TUIATE.. SHEIIRDESIGN__.:-::F.ULL.JRANSFER. OF. HOR •.. SHEflR.ASSUHED AASH fO . 1 .6.14 II --- . - -- ..-..._---_.......-... -- ......- ---.....---.......... ·_·_..-- .._·---..·-1

f'

t 1.0000 (C+S)
KIF'S KIPS IN2/FT

BY MaSHTO 1980
SHEAR BY REINFORCING
CONCRETE REO. GRADE

.40.0000

IN2IFTKIF'S

._ ._.. _ ., _.... _... ._._.. BY AflSHTO 1977
POINT ULT.SHEAR SHEAR BY REINFORCING UlT.SHEAR

1.3/PHICDt5/3(LtI» CONCRETE REO.GRADE 1.3/PHI(D+S/3(l+I»
___ _ _. __ _ +PRESJRESS _.. ._.40.0000.

t 1.0000 (CtS)
KIPS--

~

==~====~=~==~~~=~~~~~~===~=~~========~=========~===~~=?==============~==~===========~=~========~~~~=~========~~=====~~====~~=~~~~.~==.

" SPAN 1

"

"
'"
(" I.

o 351.0 80.2 0.14
1 289.3 85.9 0.51

.. _.2. . .. 222 ..1..__._ 91.5._ .._ 0.31 ..
3 154.5 91.1 0.24
4 82.4 102.8 0.24

.. _ _ 5._.._.. ..9 7_..__ .. 102.B 0.24_ __ ..
6 125.1 102.8 0.24
1 195.7 91.1 0.24
8 .__ ._ 256. -\. 91.5 .0.39 _ .
9 322.0 85.9 0.59

10 389.1 88.1 1.21

390.9
323.2
256.0
188.4
116.3
94.7

159.0
229.6
292.3
355.9
389.1

288.9
333.3
2::!5.9
131.6

75.3
15.3
87.6

151.0
272.8 .
333.2
274.1

0.41
0.12
0.14
0.24
0.11
0.12 ..
0.29
0.31
0.12
0.12
0.44

..' M. . .. . . __.._._"" .4._ ..

I""
SPAN 2

.----..----.-..-- _.--_ -- ----- -1
"'"
,....

!'""

....

0 _ 383.5 88.1_ _ 1.18
1 314.3 86.2 0.51
2 245.8 91.9 0.36

...3 . 117.6 ..._97 ..7. 0.24
4 104.9 103.5 0.24
5 73.4 103.5 0.24
6....... 106.0 103.5 .0.24
7 179.2 91.1 0.24
B 245.2 91.9 0.36

., ,__.......__..._... ...__.__..11.. ..._30B.• 3._. 86.2 0.56 __ . __
10 316.8 88.1 1.16

383.5 270 ....
341.0 324.9
218.5 256.5
210.2 145. , ..
137.6 80.1
13.4 75.7

.. 138.6 75.1
211.8 131.5
271.8 240.3

... 340 •.9 ._.._324.9
316.8 279.2

0.43
0.12
0.12
0.21
0.23
0.12
0.25
0.31
0.17

...0.12..__ .._ ... __... ....__._ ....
0.37

....

....

.....

-,

SPAN 3

o
.. 1

2
3
AI
5
6

. _ ,.. _
a
9

10

316.9
._....__ 308 • 3 .._

245.2
179.1
106.6
13.4

104.3
_.. _... 171.1 ..

245.8
314.4
3u3.4

88.1 1.16
86.2_. .0.56 .
91.9 0.36
91.1 0.24

103.5 .......... 0.24
103.5 0.24
103.5 0.24
97.1 0.24 _
91.9 0.36
86.2 0.51
BB.7 1.18

316.9
340.9
217.9
211. B
139.2
13.4

136.9
210.3
278.4
347.0
3B3.4

219.3
324.9
240.3
137.4
15.7
75.1
79.4

145.8
256.4
324.9
270.3

0.31
0.12
0.17
0.31
0.25
0.12
0.23
0.27
0.12
0.12
0.43

_._.__ ._..•--_ .•..._._ ..•_------~.-'._-_ ... -.--------

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

<t

',1" l
' ..-.,

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



r= -.-- .-- --...---------...-----
SVEh & PARCEL AND ASSOCIATES, INC. 15:43 OCT

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

' __. PROBLEM: IHTERIOR__ GIRDEILDESIGH __ RUN_•. 10._(2. GIRDERS).

.r;

r;.

;.~ .. Iii. .iIiL. .Il..
15,'8: AGE

PROGRAtI F'7329

BrtRDT ... CHKDl 0fF

-_.•.._-_...._._.- _. - -~- --~----_.

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

-------..

:=======~============================================================================:==~===============================z============

UL TIMATE. SHEAR_DESIGH. '"'FULL TRANSFEROF_HOR.__SHEflRASSUHED_ flASHTO 1.6.14 B . __ .-_ ...._._-.- .. ~_._.~ ....

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

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

IN2/FTKIPS

BY MISHTO 1980
SHEAR BY REINFORCING
CONCRETE RfO.GRADE

40.0000
t 1.0000 (e+s)

KIF'SIN2/FTKIF'S

- BY MSHTO 1977 --------
POINT ULT.SHEAR SHEAR BY REINFORCING ULT.SHEAR

1.3/F'HI(Dt5/3(LtI» CONCRETE REO.GRADE 1.3/PHI(D+5/3(LtI»
. .. tF'RESTRESS 40.0000

t 1.0000 (CtS)
KIF'S/"

::=_.~~:;=:::::=:;r =:;:..;:.;::_~~. =;.:;;.:=,~.~ ~ ~:= =:: ~:=:~ ?!.';= =.:; ~,==? ===;;: ?~.;t.:: ==:=:: :::.=. ===:::: =: ===:; ==:: =;:: ====:: ===========': == =: ~ =::: =:-: =:::.:..: -:; ==: ~:::: ~ =:::.:::- =: ?;,==- ==;: = ~_::;:::;:::: ~ =.= =::_~ =:;.~~ ;:.~ == =.':=_=5 ::.?=.~= ~= =:.= ~.

---_.......-------...._--------o 389.9 88.7 1.21
1 322.0 85.9 0.59

______. 2. 258.4 . __ 91. 5 0.39..... _.
3 195.6 97.1 0.24
4 125.7 102.8 0.24

____. . 5. 94 •.1-...__.102..B. .__ 0.24 .. _._
6 81.8 102.8 0.24
7 154.5 97.1 0.24
B ._...... _. _......222.1 . .91.::; 0.31
9 289.3 85.9 0.51

10 356.8 80.2 0.74

274.8 0.44
.333.2 0.12
272.8. 0.12
156.9 0.31
88.3 0.29
.75.3....._.. _. _0 .12 ---- .-----.-.-.---..- .....----- ..---.----------. I
75.3 0.16

131.7 0.24
225.9 ..... 0.14
333.2 0.12
288.9 0.47

/"

,' ..

r~

f'"~

r I,..

SPAN 4

389.9
355.9

.292.3
229.5
159.6
94.7

115.7
188.4
256.0
323.2
390.7

- ...._,-_ ...- -_ ... - -_...- ._-_.-------_.. _- --_.--.--_..__ ._--.......__........_...-------_.

f-......._-.. ---. -- ...--.--------..--.------------------.--.----..-.------- --. .......... --._. --------- --t

r,
_."-"- .. - - ..... ,..- _.__._._._- ...--.- ~_.

----------_...._.__......._-----_....-..--- . --_.....-.....-- ---'-- .....-_....-- ....._--- ..----_ .. __._..-.. . .... _.. -....._--------_._---- ......_..._._------,---~

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

.--...- ------

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

/'-

.- -------_.._-------------------_ ...-.._-_... _._.... ~_.._.__._._-- -- -_.. _.. - . _..- ..._._ ..

~

i r'.­,
~

-'~-1 ..:'

r.:.

,"...



: r- -:~:R::~P.:.:••~:~.:~-.::-:O:::':~::":;::~:. C:::::LOCT
. ~1-- PROBLEM: INTERIOR~IRDER DESIGN RUN t. 10 (9 GIRDERS)

l _I~ .. ::i~
I '. ft.,~.~ I· l! . i

15,'l'l2 PAGE

PROGRAM P7329

Bya:DT CHKD: uf'f"

~-l.:
-" ..:-~

._.~.- .._-.--_._ .. ~.- .._._ __.~._-_ _......••... _--- _._---_.._-_ ..

~=====:=:=======:~;;==~======:~======~======:~===:~====~=~=====~=======

SPAN

DEFLECTIONS DUE TO SUPERIMPOSED DEAD LOAD

....

...

..IN INCHES Al TENTH POINTS

DEFLECTIONPOItn

"..

"..

...

..

.'"
•

•

o 0.00 ...__ ._ __. _._ ..
1 0.04
2 0.07

_ 3 0.09. ,,,__, __ .....__. ...._.._.._....
4 0.10
5 0.10
6 ._0.08 . ..__..__. ._.._ ._ _ .
7 0.06
8 0.04

... 9 0 • 02 _ _ _ _ .
10 0.00

.. 1...-.-.

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

.....

., -

., -

~~ I ~

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

...-- ..-....._-----_.- ._.-. __ ._"- ..__ ..... ._-_ .._-_.._., ...• _....- ---- ---2 . .p_. . . •••_ ..__... . __ •••...••.____Sf'AN

4', I 0 0.00
.. _._._ _ 1_ _ __ _ 0.0.0 . _

2 0.00
"1·1 3 0.01

• ._ ..._. .... 4 • 0.02__
5 0.03

... 1 I 6 0.03
7 ._ _ 0.02 _ _ _ ..
8 0.01

""I ':I ~. 1~ ~:~~ u_._. . _ . ._.___ __ I

_.f.

,..

,..
,...

~1'6

..,., "

SPAN 3

o 0.00
1 0.00

__•__......-2. .__ 0.01 .
3 0.02

" 0.03
........... 5.._. .......0.03 __ .•__ •.__

6 0.02
7 0.02

____.8.__..__ 0.0 L .._._ ....._..... ...._......_ ....
9 0.00

10 0.00

- --------.... -I

...-- _ -.-_ - '-'---'- I

"'-

-
....

~, ....

....

,,""
._".__ _-, ._ _..__ ..__.-._.-._ ---'--'--'--- ._.. '.._--- .-.. " .-, --_ _." ..". _ '..__ _.._..

V1o
~.. -. -_._- --_. .-- --

...""., ..

'''' ....
___. .• . . ..•. ,_ •. ._ ••. __•. ._.. ...__ , .•... __ .. .__ I

....
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r I
SVERDRUP I PARCEL AND ASSOCIATES, INC.

·'r'

15:43 OCT 15,'e~

t·-. -----_._.-._--------------_.._-- ------- -----
PAGE

'-~... ·..·PROIlLEtH ·.lNTERIOR-Q.IRDER··D£SlGN .... RUN· t-10-.(9 ·GIRDERS).

PROGRt\M F'7329r" JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHnNNEL

BY :I~Dl CHKII: v.Fr .. ._~- .. " ..•. _.._.._--~_._---- --~----_.-- -_.~

DEFLECTIONS DUE TO SUPERIMPOSED DEAD LonD IN INCHES AT TENTH POINTS

POINT DEFLECTION
....... -_....... ---. . I

=====================================================================~~:

SPAN 4

,....

_. .__.__. .0 O•.Otl.--__
1 0.02
2 0.04

.. 3_.__ _.0.06._, _,, ..
4 0.08
5 0.10

. 6 0.• 10
7 0.09
8 0.07

... _ _.9 __.__ 0.0'1 ._ _ __ _.. _
10 0.00

__._. . . ._ ,_.__ ~_._4. .._. . . ._.__.

.. - _ _.. _- - ~

._-.---.- -- - ..- .. __ -_ _.--- _ -.--.--.------ 1

I--- .. -----.-.----.-.- - _. ---- I

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

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

_____ __ __ _ __ .__ -_ ~.... --0'-

Ik

-----_._------------- -..__._..__ . .... .--.-. -.----------.--- -I·

11l-
-- "

_ •. , -.--_.. _-_._.. --_!...)



SVERDRUP & PARCEL

JOB. fq~q... _FJ;??tJC;;...j~~~~ ... ..
COMPUTATIONS FOR p'1t!e~/9.N .C/!.~tJ..N~t,..,.

52SHE£T NO OF ..

9/~ZDATE -_ -- .

BY· -~-CHKD__0V-F

, • l,- -'-"i--r-- ~-'.-

i i
~ i

·······r········, ......

, i ~ KELt='ASC: ~iR.~N~TJ..J

H/:lXC;;TR?S;<; IJ~~ 72f:.~~S'~

{.4 ¢, (, ~ . 'S" )

:;; 2930 ps[

=, 263~ psi
lEwo ". ~PIJ"'; )

(IN~R loe .~".QI'.:;; )

B=y tJJl260 tei';: 2930/o-r,
26 3r /0.(;

= 4~g3 ps~'

= 4397 ps~

PI<.OGI2AI1 PT32 'J ,4SSlIMFS /IN /A)/TlI1L-! Lass 'DvE]o ELASTIC

S""NoRTEAI/IVG (ss) ~#o S"'!FFL- 72F0XAiJON' (eRr;) 0 F 10/<S::

EsTllun-e LO~~I;="5 AT 24 I/ov£~ (et~ASh .>
- AssuHE /27. S H ¢ eRr., NA~ InKEAJ nICE"- (AIlSIJTo 14JTf'~'IH 5, 197~ FiG.C/)

- Pf201<~TE 5"TEEL 'RtlAXATJON A~ PeR ':;"").//: IS') HvT FOI~ 24 NovR..S

Cf2s 2'111oves =( J·jcg'fr.64)(~1J76)
( /. '3~ ISo ('1 )(8096)

: /b8Z ps~

: 1981 P$l

( END 5""P,q",s- )

(j"i7t:.(!,oe S"pn",,,)

SEE SHT./4

/N7FRloR ~P,qN~

:: 13 20 p~i

= 15 110
(115300) (O, 12) = 2/96

__.__~ /981
.29.607 pSt"

1 ;

:; /320 pSt

:: /6720
~ 2542
: /682
22, 264ps~

£'1.)D $"PAN5
.~_._-----t>-----~":""::""'::"':":--=----:""':"':::":"'::-_-----4

~H (/1,000) (O.I?.)
£~

.9Rc:· .{2f} (80) (0,/2)

.~cT?i.:__ .,.

.. _£ ..'-- .',

...

COf1PtlTE ?ECiJVlI2Eu fc !. I . .(JSlIJe; Ai30tk Lo<;955

_.. --t..•.... C' ........ ,

p = '(63)(. ~53)(1~9-2?,3)
(575) (. IS3)(/i9 - 20.6)

; 1607 K

:: /4 '74 K



SVERDRUP & PARCEL

JOB [Q~.o_ .f~q!!.~__ /(-J~P~_.,

UIl/E"R.~lOrV (1A,VNl?L.-.COMPUTATIONS FOR··· ....- .,. ,. , ... --- ...."" " -

5"3
SH EET NO.., .. OF

9/S"Z
DATE···, ..,-_ .. - ... --

BY ~'-CHKD . IJFf

.__..-'._ iCOHPUIFR OUTPUT 1?t.=//)f'l-J ,
,

._.' ...J£:t.~FtJiR!CI7)" 0 F P {,,)(R To, C. G.' C()NCR.~7rf,

"'l."_":~:"'-= -='=f-=-: ,--':

! \

! :
.~ .. -._.. _._- .... _-

l !

..;.-:---.-+- ----

=e = 1b,38' - (72-b~.GZ)
36.'3g- (72 -6{. /0)

so'Jj'
: 30.4~"

(FIOIO S-PANS)

(IN7?!RJrJ,z 5PAII.S)

Mi.=. ({ 607)(10)­
(14~4)(30,4g) :=

4ct,2fO ln
-

1L

,45 537(n-~

(!..,o ~i'nr.)s)

[fAl~R~ -;P)lNS)

/C.-FT

=
(206~)(I'2-X36.1'? )

.7:13,320

HeJLe Mi e
IX

.' ·(4'i}~/O)(16.3g)- -
71'5,'320

_E
A

/607

/of:j~

= (1063)(r'2)('36,";i) ~ (4-~/5'37)(30.'1~) _ ·/491
733) 3'2,0 7'33, 320 /O'IJ~

7Z~yuli({:O 72~·(t=/~.:;,-:: ~TKf:...'GT)( tci l = 2.64/0.6 :
= 2,41 10·6 =

4.40 !eu

1.02 "s.r



SVERDRUP & PARCEL

.JOB, ~Q~Q.. FCVlJf_L~Sg.c; __ ,_ .. ,_._ .. _ ..._
U/IIER.SIotJ CHAIJIJGLCOMPUTATIONS FOR---,------ •..--~- _ .._.-_ _

~507) P5[

=(.4 )(~~OO) ~ 2200 "s~

.-:. 6/s~oo .= 44~ psi.,

5"4
SHEET NO, , _ .OF.

9/'6ZDATE --....-.-.....•

BY"~-CHKD._..Jff

'. coT ;-l=--i'
... 'i~':--I-"

, , i

"., ,.._._.~_._ : _. ~.

;(~S ~I)

(2. Z ,l'Sx)
('445 ~sx)

:t1Ak CoMP S-r,,~.s': :2" 1491's.,.: (~ 2::i /) (.5" pr. ')PANS I f 4)

,ltAx 7#)) c;,R(.sc; :: O. 440~S:i (~ ,445' ~ ~y DK.) .(.S Pr S-PA!JS 1*4)

.b3 )TRAND>

58 S""7)eQ/JD S

FOR ~PAN5

FOR <';PJiN5

r~4

2~3

SPECI FY. PCi

• -- :- ......~~- '--t"-- _.--

I , !
_.._;-~_._~--

___ .1.._..,~,-, i, ....
; :

= 4:400 ps i. '

, i .-- ---;--;----". -.-

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

;
_._;- -"--.-- .~-;-.-



SVERDRUP & PARCEL

JOB ,'p~{?~,O ., F.C;:.QI1 c; ./lJcI:X;.-.

D I c/GS/O;JO"'.. :I!M,'IV.6"L.COMPUTATIONS FOR . "tC\--I... . . '.

£"5SHEET NO. ...... OF

DATE._9/g<= .- _.
BV?;:i-: ---CHKD ~F

, .. . ,
..._.,L__+::::_._! _

,__'..... PRErrJ26SSIAJG , LAI(O:/""S
! 1

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

. . ;~~~~T--:--
..,, .J__! ,_.~

!

------1·-- ---- -.-- -'"

f
IB,

&....- -+-__---1- • -1
. IZI- 4 11

~

=

J 2 g"2 K (sPr:JAlS I ¢ q)
)207 K ( S-~tJ5 2 '/: '3 )

PR.ETE'tJ~10,.)EO VA LtlS'$

C;;PJ:lN LF~"'}" A, 73 F~ f~i Pp
j

L($~F5i

I~ 4 /23
1

-7
11

6.38 in 22.o3iYJ £5"00 psi 44CXJ~i /2'i!2K 56 KSI

2¢3 122'-~f/ 5.90 ;t1 2/.90i" SSOD P5(. 4400 Pfl /207 K 5'3 t,S'



SVERDRUP & PARCEL

JOB ~QSQ_ .[c;I2tJ(_J ~(.Q:;. __ ~ __.__.__
56SHEET NO. .. ". OF

DATE .!pf~.z. "-
BY ff--CHKD.JPF

00 = 4- of 2{-0276)': 4.06 I'

_.. :._n:7FRH!AI;;

ASSClf'lE:

CG S'TFf:i..

(2) 4"¢
( 30) '2 II j2j

DU:TS /1\/

/ 'z.." Cl..FM2

G~~cJ;qlJlcc;:r), KIG1oSTE=C'"(,.. 7Ji/CT>" , 24~~

S712A'VD~~R. PVcI /AJlnA;:.£ 7'

Vt=i<T: (" A L P/..r.,1\. "f

&.:::-rt~I~/,I DVCT5

(027{' /~i )

cl

I!,I

/.
Jr

/l

.. \ .

\
\
-~\.~ .

- - -_.. . ,'.' --;-

-

A~~uf1E <;'TRf.JIvOS OI2JFIV/ Tr¥I"lSrl..vES ltv. A 1-1r.>:'I1~:I!t--: -PI',:";.'::"'':'

CoIv~I(;i./£ATi:)IJ ~GlJiNSI. TN:- 7'DP 0 r: r:,,~

--~._ •. -¥ •••••

,



SVERDRUP & PARCEL

JOB _~QKQ_,, ..E~-'?!J~._If.J.~p-~_

U}lJcR.$IO,J CNflfJtJEI-COMPUTATIONS FOR. -, ,.-~'---' -... --_ .•.• _. ' ....

t;;7SHEET NO. ., .._._._ .. OF., .._.___

10 /~?.DATE ..• -- .- -_ - -----

BY· __-W- CHKD- _Jf='f=

i:;~:':': ':;'d.f"=:=='(~ .~~'.!' ;"
. J

-;------- .;. - --....;---, .

, !
~. -~---_.. _. _.. ".,
___L ~JlqN - COHPO';IT£ f10MENT~'@ . t

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

2/4<;5.9

4235./

2/4cg.9

4235. J

32

LL + I

FLJ5 t 5DL

f!;3/.7 /2gK.'6 3b

5"Ob. I 2~4. 2 56

2/3.6 40'2.8 4/
2269.4K-F=T 1945. [3 I<-I="r_

6504.5 ... -r:;· 6/80.9 J(-n-

'" 733 320 ';11 4
. - ,- ,

f 085 ;r;l

I CoHP

,35.62 in
,-- -- .... ---- - -

yj.._._k 29



SVERDRUP & PARCEL

JOB ..?'.-.C¥.Q .. FC;J:)/~tC. .. /. Ar:.p~.... ,....._.
V/l/C=-~SIO/J CNAI..)IJr;t...COMPUTATIONS FOR . ,.. ----.-- . ... . .---- ... - .., .

A __""':·,_, .- ._~ I_.~.•••..••.•t-.-

.:.. _..:.._...L5r:u ;'r-:.-t.= .~l.J1 Rt="tJ 7f AT HI'[)SPAN
. ,,

sg
SHEET NO....... " OF __

DATE )Q)F2 ....._
BY-'-~-CHKD.._ ..JfF

, ,""= ~ '-=-i=' :.... ' .c
! 1 .

. ,.
~-~ ....~~~-- :

It
;= t~D .. · =

-He Cc, ...
t

Ie:-

14~ 17'5"£'

.p':' _it e C..c

fJ'1 , Iq

;::. 'f'111Jc. CtJ-:::' + He Ce:-If 'Iq .. Ie..

t (19.7i)(?6,:nr)1
.' 733)'320 j

> k _. . ,
- / 220 (/N!f3~ loR 5;PAtJS )

{JSE 'PR06I2AM 'PosT73/lLr -, To 73A~~NCC= ~S'~s Lv/iN

N{)'1B~R OF' STRArv05



SVERDRUP & PARCEL

JOB 8080 FCDMC / ACDC
TITLE: DIVERSION CHANNEL BRIDGE, END SPANS

SHEET No._~2_0F _
DATE: 10-~~1-82

BY: RDT CHKII: Jff
-------_._.._.._-_._._._.__..._.... _-

POST-TENSIONING LOSSES AND NUMBER OF STRANDS REGUIRED
====================:=====::=========================

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

PRESTRESSED FORCE REQUIRED ~ 1279. KIPS STRAND SIZE - .1530 IN**2
______-.a..C.uO-4lllN-4.0C..Q,R.....EI.E.-S.IlltiG.I.H-·- "'i"'iOO~_..E'..S.L -S.I.R'uW_STRENGTH - 21-0 .. u KS! __ ._.,, __.

GIRDER AREA = 1085. IN**2 GIRDER HOI = 733320. IN**4
GIRDER N.A. TO CGS = 29.71 IN COMPOSITE MOl = 1443433. IN**4

. -"C....O.uM:.uP::..JoO....S;L"I~I.E.-li ....A-*---._ID_.£_G.S .--== ~.5 ....J""O' ..ll_. ......R..ELAll.V.E...Hll.M.liI.lIY...~..-10 • ....k .

____._._. IHE-EnLLO,WING ..1i01i£NT.8...ARE.AL__....6.1. .. I.> 7....FT .+_..f..RO!l _IHE.LEF T .S Uf'F'D RT
GIRDER DEAD LOAD MOMENT ~ 2148.9 K-FT

OTHER NON-COMPOSITE DEAD LOAD MOMENT ~ 2086.2 K-FT
_. ._ u __• ••_. -S.DL_.± ..EW.S-.I!E..AD ...LDAD .llOMEH.L_::::. .506_Ll .K :,,_F T

_.. ....__.......__... ..__ ... .. .. .. _. .SH._==... .B.....aOO_KSI . _
ES = 7.516 KSI

eRe = 20.519 KSI
____. . ... .. . . . .. -.C.R.s._==-_-.l_1..•.1..3.0 ....KSl. __.. _

----_. --------_._-------------------
TOTAL PRESTRESS LOSS = 47.965 KSI

NUMBER OF STRANDS REQUIRED = 56.27

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

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

---' .. _-- .....__ .._--- --- ''''

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



---_.._-------- --------
SVERDRUP & PARCEL

JOB 8080 FCDMC / ACDC
TITLE: DIVERSION CHANNEL BRIDGE, INTERIOR SPANS

SHE.I:.,. NO. _~Q_OF _
DATE: 10-21-82
BV:RDT CHKD:J~

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

POST-TENSIONING LOSSES AND NUMBER OF STRANDS REQUIRED
~========~=======~==~============~=======~===========

PRESTRESSED FORCE REQUIRED = 1~20. KIPS STRAND SIZE = .1530 IN**2
CONCRETE STRENGTH = 5500.i-£.S..1. SiRAND STRENGTH = ?J..O •.KSI .

GIRDER AREA - 1085. IN~*2 GIRDER HOI = 733320. IN**4
GIRDER N.A. TO CGS = 29.71 IN COMPOSITE HOI = 1443433. IN**4

COMPOS I TE N. A. TQ_.J:frS_.E-.4S....1''O-.1N .R.E.LAIl_IJ.E..HUMlII.ILY__?_.~O •. /.

___-.-IHL£..OLLO.w.llU3..._liO.MEN IS__ ARE. AL_..6.l_LbJ _F.LL_E R01'l..JtiEL EFT _.SU F' P.OR T
GIRDER DEAD LOAD MOMENT = 2118.9 K-FT

OTHER NON-COMPOSITE DEAD LOAD MOMENT ~ 2086.2 K-FT
SDJ.. __..t_E_\t.S. __D. E_A.tL..LQAt!__M..oMENT ~:. 25.4 .!..2 lS~J:'.r __

_______ .__. ... .__.__. . ._. J3.H ....::::. 6..! .8.0.0 _.1<$ 1 __ ._. __
ES = 6.952 KSI

CRC = 19.016 KSI
______.. __.._.. . . ..__..__C.lUL:::: 1J,_.•. 6~.6. __ K.5J .. ._... __ .... .... ... ._

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

TOTAL PRESTRESS LOSS = 46.424 KSI

NUMBER OF STRANDS REQUIRED ~ 53.33

----------_....._-----------------_.._.._--..-. _._ .......-...._---_._...__ ...._--_.......- -_ ......_-- ..._._ .... __.._...__.._._---_ ..._•. --_._--._ ...-.

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



SVERDRUP & PARCEL

JOB ..~P _f<;PtLC;;._Lt:CJ?5:._.. .. _. __

COMPUTATIONS FORJ:)('!.f.g?,IQN _...C!'!..,!{l)Jr:!E!::: ._ .....

IPos T - TEjJSlo/,j~O Al.-T~/?j.JAT~,

,._-*.,.,_.-.._,.,., ."..

: __ J__C.Atcoc:.. /1oI17"/AI.- s=r12f'5~ /~i }j1/;,.;PlJrJ

Pr; = (56)( 153)(lf59) :: 16/9 K. (END S-P,4~s)

(53)(. 1~3)(($CJ) :: {533)C. (I1JT'SP/I)J$)

6/SHEET NO. -__ .__ OF __ ..

CATE .!~L~? . . .._ ...
By..'Ji:sL"...-CHKC- _ufF

...--- _•. _._----­._---; --_.j~'-'----

,.' i
i !

. -- ...-----~_._~.
1 • l : ;
. I
i : i :- _. __..'t.., "', ..~..... .

= (2/4??9){rl)(36.3g)
7~33Z0

Pi e C"C­
-I
--~

/6/9 :_ (lblY){:Z9,7J)(16.,?'i?)
(0'85 733,3Z0

= -2.599 ~sL 61\·1-'

(2,/ 4-~,7)(1Z- )(3f>:Jg)
733'320

(1)'33)(2 9.7/ )(1£.-1g)
713"37.0

('.',." .USE rC{ = ,JOOO pSt



SVERDRUP & PARCEL

.JOB._~~Q... _r~cQtf.~ ! _/J~p~ __.,. ... .
VltJERSIOrJ CN~/JN6LCOMPUTATIONS FOR --..-_. . .• ,._ ...•._ .. ._ .......~...

6LSHEET NO. .- .. --OF.... .•.

DATEW .... ---"~FF ..
BY.~-~.--CHKD- .. ,.....

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

,....:..L.J'ar- TEN$ION€O AL Tf/2!'JATf=
; l j ! ;.--;-+--r--' . -. " : ." .

_L..cH~ ..,7?~~Utf¥a .~C.({9JTr<IC/7Y AT .~9S
'....L.. ' ' ,

HAX . 5rer:55 . INS"il2NJtJ.s'PkJ()R.ToAhic~6f ~~T Is
(O.~)(27() ~ . '216 jc.SI Ar 'v~e

E5 = 7/f1S.. !(!>.! (ft.'I? 5P/I,6 ,S"HT. 5"9)
-= 6, g7 3 ~r C1ivrS-p~~~ .. , ~,~r: .. t;o)

HA)( r_ ... ;rUST" .. )7le/O><: Jb fiN:HOZ' . .~~ r ': ..
p =' (56) (. 153)('llb - Z¥lS) C 17~7K

.{~;;)(.IS3)rZl(' -(.873) ~ /6Cf6 f..
,

-' -.~:~~.;.{-;== -r-= .:=-=--=---
. ! ' ~

.--. :.. --j--T'- --
~-~-;--;._--_ .

; ;

ALLO/.IAt1~· COHP~~S(~·jf'/ (t;/IX~: =: (0.'55)(5000) :: 2750 psi. ~ JAc~/~C

"p .... ' "'Pee' ..1}~7 ., '/7'67(eX36:3'6) "
- -+ ' =- t . :; 2 75

. A , ;I. l{)'if; . 7'33 )3?-0 . .

e ;: 12.44 I' (:-..• ,'>':/'1> ::;

16"1b .

lO~S

167~ e (3£..53')+ .. .
7333'20 2·75

e = /4.1/ ('



SVERDRUP & PARCEL

~O r::-CDHc / KOC.lOB ~ ... __._. ..._._ ....•.._. _.__.. "'_"-_.'

V/lJ(=RsI6rJ O>JIJMJ(::C-COMPUTATIONS FOR _--.•._._._ _ .. - -_ ,_"

65SHEET NO.__ _ OF ..

loinDATE ._-- - .... -.--... _.. ... .-

BY·- .~::.-CHKD JEf-
,- . -- "'

; 'Fb5r- TF'NS/ON((("O A LTf"RN/1T::::'. '--1 .l' ,
. ( !

:: .SSOO psi
- I -. -_.. '! .

_rei '.; .9.Y.JD ps i

~ :-;;;- .r -:::-::.r= "=. -:~ ~.--

,
..,!' _w~.!~. w-_.) __ ...~,"

11 ~ (5'6)(.153)(/~9 t 7.5/rt-_~7.973) - /274 K

= l~3) (, /~3){ /rr5Cj + (954 -46. 43~):: f 2/4 K.

(fio S-PA1J5)

LOS$' OF . 'P12~Si~55
~g :0 4&,~sr

-. '-% /(5 t

(EivO SF/~_;)

(INT, 5~m'.$)

$PIJN /...r,:,...'6iJJ A 73 F'~ {'~(; Pt: LOS5FS

Ifq J2.3 '-7// 6.67;., 23.94;" s~oops; ~(){)O ?S~ /274 K. 48 Its.!
.. . ..

z.f3 /22'-4" 6.67,;" 1.2.27,-" 5500 psi .5""000 pst 11./4- K 46 ~~I.

'-' - "i-·--;--'­
i

--;_.'-~-"-"-'-

j ! .
-_._~._._,-~.~,--- ',~'-

; 1 :

- --t



SVERDRUP & PARCEL

JOB .. ..Ko-ZO_.- .tCDfL~_.jj~(~_ ... _. .._.__

COMPUTATIONS FORD1J.!flj?.~LQr:-l__Q/~A!.M.£k._ ..... _....

b4SHEET NO.. _. _ OF _ ..

DATEj~<6.b_- .
BY'-'-~-CHKD ._ ~r::E .

.~ t .
."._-;- j~-'~"- - -

,...__L .t SfrIRRUPS
! I' !.

_ ..",~_~ L_ .~ ~,_. - -_.- _., .. -

; ::.-;(JOf?JljAJG: ~T~~~ - AA~tlT6 I. s. 29

'. Pd= 5509 p~~
lIc ~ 0·95/5500 = 70 psi

rs .=1PJ ooo pst.
-= .070 I!.sr

bw "8"
d V~RiES - USc G% ~PI7Iv VAL.UES (n-!i; .. 1'1';)

. '2 (b')

. I
1(9)

I

~.

r-....
0-. Ol/u)
0..: l

~It+------'---..-......--------..-...-....-.~---~--..-...----4.G

:

,
N

N '-D
'-0 l..A
~ '-0
"0
II "
i) ~

.~ .. -

.....,

/; Si ()C:;/-IEAR. 5 - NO PAN .s k:/J75

/-OAO , 'PO/lvT

: '0 (10) 1(9) 2 (8) . 3(7) "1 ((.) 5(5)

~IRO~R. '6q:7 :55'.~ .4/" f{ 27.Cf rs. 9 0.. ---- . .. ! -

fJC DL '5r;. C6 S1,~ 4/.,7 2~ .l?' 12. I 0
.. - .-. ,,-- . I·· o. • - -_ ... ~-.. ~ ..

P~S7lf¥.SS - 'S'5·cr -;Ts/l -33.9 -33.9 -33.'1 -33.Q/3-~.q
...,..,.

{-tT:*: 75.6 b6·5 s; 9. 1 ~2.6 45. '3 37.5---_:._=-._- -~ - - . ~ - ..- - _.~

~1.Jls". $'DU ~ 34;~ 29.·' 23.3 n.b 11.'1 6. I

1o"'JJ~ ; 2:12.:0
'.
/}1,3 ... /32.0 9'3.0 4-:l~.~.J____ 9.7_. _ <'_.0_•. ,. _ __.~A_'__ ,- - ... - ..

. _..._.. , ~ 7A~':'_~~":J...._C.NO G'1i)JAJG' T~~ liICjllff¥. VAl.()l-5

I~«,IOR. S"'P.'lw5 (~IPS)

:
I :

• :'---._-:-~---- ~i---

GtR.P~R.t;9·.7 ...
/VCDt., :G 5: (j. ~"-~_.- - _.... - ... _- .._._.~ .. _-
'P~S5, -12.&

.. ·•·• .... 1·

L..+! ¥, 74.:2 :
·F~s;;;~:*·--·iJ.7··.. .-...

Tcmt.: 207. g :

S$.SJ .:~ft~rg '27·CJ 1'3.9 0
...

~'1. '? 41·7 2 (j,,:r; 1'2. . / 0
.. - - - ..

-!'32.b -:32.6 -3:2.' -32·6 -13.9/31.9
.... ... . ............ ...

'b4~ r; : 55.1 4}.£ g8.'l 30.'1-
. .

(25. 0 19.2 /'1.5 .?~ io
16{,.~ /15,2.. i4.rj 40./ ~ I.S



SVERDRUP & PARCEL

JOB j?QE"P .. ._fc;.T~J:L~/.. jj,~. f2.~__." ... ..'..,...
VIV€R~ON CWA~N~~COMPUTATIONS FOR._ .•. --.· __ ..,••..•' •. -".-.' .

bSSHEET NO.. . ...OF _ ...

DATE !Qj~Z .
By._...--g,L_CHKD • 'vrr

p'•• - ;.=.:...-::::.:•.••~-~-= .."';.. ;.":,,
!

~ Z!(lI'''r.)
:: 40 II

f1v = (y~ '}Ie) b~ S!Ps
.: ;/1\1 = 2(.20):. .40

.,. 5 .: (.40)(40)/r.~)('II-Yc)
I1A'~ S ::: (.40)(<10) {--Z)(.OSo)

___ '.-. ; ST J RR uP5
. I
: ;--- -- -- -,_.
i i

_.__ .~ .. _-" .. ,
~,'.. liSE

USE

,070

.4&0
4.34 II

4"

• 1(9) ,
· .397 'Y.SI

· .070,

. '327
6.//"

I. .. 61'

1070

,'215
9,,1'i? /1

9"

"/~'t
, ,070

. /I 'it

16.90 .

/2/'

.094­
1070

.014

40
/2 "

:: (!;)

.01'2,

,070

- ,os:?
o

/2/1

...

V .520 ~SJ .3~b ,2.70 '.172 .07' • DO '5

1/c .070 .070 .D70 .070 .070 .070
'V- 1/", ..450 .3/6 ,WI ~ /02- ,006 -.067

s;-- 4.45". 6.32 II 9.96/1 /7.65" 40 0

USb I 4, 6 9 17.. /?.. /z.

IIJT I;)pnf";

HM ~ ~}.~X:= 63 j. J)SSLI!1~.. Fs ~ O. b2 r; (Sk~. (~)

p ;: (6S)(.153X6?){27o) ; /b /41<
4% p,. (04)(t6 ILJ) :: Gs K I1I7St/TO /,6. /S

d:: "'SD
O

d/q = /2.S", Fs = 20J o(JOp.s'

. .._-.. -_._-"~ .. _..._.~_.

I

Tf< Y #. -; /:s Fb~ tso1JJ S"/-J{:A~f E...~o (-(,:V,;:- ~w r:: IN5.)~~-j2.'~' II

TR. Y 4 5:r1'/i!..R.vP5 . --4 "'(.S" 'J
(2)(4){O.60) - (12 ..S/~/34 )(.to) = 3.65 ;t? t(>:5. 21 I)

, t 8116AfC 'R~HAJ;' , . ?l.:.'
(j~Ei1) Ii 7, ~7112I2v,o~ . {",12 1

, flF~n&b n / / I.j ,.
1i48



SVERDRUP & PARCEL

JOB ._~Q~~?_.tE]:2.lJC... f.A.c; Q~._-", _.- -_. .. - -

COMPUTATIONS FOR _-P/!!.§~!9t-l_.IJifWIJS=lr_._.,

b(;SHEET NO.. .... . OF..

DATE.u?Li:7... - . -- --...
BY-~-CHKD.._~_fr

i
; I
-t---~.,--,

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

; IJihT- TeiJSION~')' !1LT1=1?NIiT'£---r

Fs INIT/Al- :: (0. ~)(270) = '2/6 K~I

= (Sb){ 1~3){216) ;:)?{S J f(

e. = 12.44~'. (snr. 6'2 '>

50 73u)cl<.. (/,.J'Ot As :,Jlleeow(:R. ~(<'T OF FLAAJCr- -/MSrJTO /.,&.15)
'I II72 DF~P l{ 2g wI cc

fl = (12)(~l.3): 2016 In7-
I:: (2g){Tl..,)/r?-.;; 870) 9/2/;,4

Ftop = (J~~/)(12.q-4)(3(.3f5)/(j70)9/? ... 1~~112016 ~ of 44- p ,; (TeN)
~ Is /JOt fi,t-J..Y. (,,;.,Of:R. GHrJRf:::S!OA',> 7)~~Hi}J: LcI'lO~O Lr;="'GtH

L( ;: 3 {72/Z -IZ.~) ;: 70.b~('

fc.. = (2 )(lgSI) /(3X-Jrg)(7Z/Z. - /2 Jt9-) = j. 87/ /<sI fi:; g'~ ;:52. 3? kj,'¥1

.. - -_.._., ....._--, .. t- •. •••.

S-'TE'<:='~ !lNC/IOK Pvm::5. !Jss/..·n<;

HNI1"I/IL- Is '"DI 'S!R/,q"'~D DJ ];.;0

S2.3E .t,.. '

'f;NITfIf'iL ·{,JUL -SF VrSTIZ'i.:~vT{"',:; f?y ilEAL 'I

IINC/-ItIJ2 7t: 5i:e~ WI/.-,-; 73€" /71/¢ , 7N~N

..._.~~ (T~o ~c-":$) OR ,~34-(' '4' ? ,,-II

'_"~._'.;I; _.~-- 1,~6.~!..!.,:,!,-.,.,~__~'1:....:..-"--'-_-4-_,_;~.....:::~:.::;'~'O:,:.o:",,--_~_

-~-L._"" [ +7tf .: 54.44;:. .__...._....;.._...
, i ~)C,

~-r---.-~---.-....--r--r---.- ,--...---J

72//



SVERDRUP & PARCEL

'210 ~o Fe D f1 C /IJCDCJOB - -- __ ...•._-_..• _ .. ..•. .•._.. ,._

'D/IJER-SIVN CN~/J/~LCOMPUTATIONS FOR -.----.•- -_., ..._ .. -..... -'- ._- .....••. -

67SHEET NO.. __•. -- -_OF_ .. -._.

/0 I'? 7..DATE--·.·......••..... - ."'- ....

BY. -~--CHKD .. \i.E-P_

.:;= '-F=='F:"":"
! !, ,

_...:....._~ -i_J_

, ,

b. 94";

.._L.Ji7"fJ<i2UP5
; t ! .

'I :. •

>'-+~~i-1-'-" --:.~_.-:-.~-;-"-- ~

", .~_~R~T - T6J.;Sl Ol)cO ,. Al.-Tt?R;.)f:;TE' , END ~OA)C: !2~i:tJvJR4...;'l1r,~iS
.; :

---. ----~_. -:- - . I;' .

,FRJJH Xo ~ 0 to

52. 3g - O.74x

, .

52.3'g)( - O.37x~ V{6.94) = 34S~ 67 K

2&,19X. 'L,,_ o. /21 x~, H (6,94) ~ /220.12 K-i/7

FROM X= 0
I

o

to 34 ,
•

'3'1

V(x,); I {..J{~/)i)<t 34-s.67 -:-7.20,>< - Q,37X7.. f 345.67, V(79-) ~ -327.4~

Fwo V(~J =0 (SO~LlE;Qv~O!?;;~'c);X,-: 22.34'; {FoR t!HA\)

116,) ~ Sy7,JOi< -,37)<' +.1'i-5,~7)d';- 1220, /2

H{x,) ::

11('2'2."34):: '57(,'6.6/ /l--uJ

.. _- ...'- _..ru'Sc FOR DfSI(;toJ)

.__.j._.. ~._~.LEfJGT!-I OF ENO T3WCl<'~ (75)(72) :54"
1 : .~ :: i. '

-~'~C-~C~_V;E d= :)z6-~8~~ -; (.5 )tS9): 27';
"J i... ib= ,28"

..r~ = o. SS (S5~V) ~ 3C2~ psi. n =, b. '23

(ARSI-ITO t. C. IS)

~ :: ;20 :000 p-s{
.- --- ..._..,~ ... -_ ...- .

;----.-- - _.....

k=_.2~2.b
:lJs : 12./3:il7;1.



SVERDRUP & PARCEL

JOB_rQ~Q.....~Ql:t~_1tS-.~__

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

. DISTKtfi1VrE" 'S;/lR.RuP$ ·OllfR.· END Bi-bCI<.

6~SHEET NO... , _ .. -_ '. OF.-

DATE ._(9k?::-_ .
BY-~ ---CHKD.· .~FF ..

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

; I !
.-.. _ .-.. ._......i. __l... _..'...

: ; t

i 1

/3 ~~T~ OF r7}l~R()ps VNvs.

: it!;;'5

fJp =(4)(.:?I)(I3) = /6,/2 in"Z.

PJ<o\l/OE

PJaMO(- .

f 4 /{()J<.~ 5"nRRi/PS ) 4 £Q SR:S .. VERrlC~ltr, S'R:..'1 v~eT )r)~RIJJS

it4[QN<SItu.O/~Al. 75AR.s •.~ >pc "'I ({tJJZ7 >TJ~Pf/~<; IN Go ZD'-'"i;

. -; ?/I
#' .:> <!' ;) . c. U.

. . ..-

\
._ ,_,'_.>_w._,_ •.



SVERDRUP & PARCEL

JOB. ~~Q._..[Q?ljc .._I/j~~ .... . _
""D/IJERSION CllJ/)I.ACl­COMPUTATIONS FOR·· ".- ., ..---..--._--..-.-- .-:._- - .•_-

_, ... !.STJ RRV PS
. i

._~ i, __.__~._._._ ; _
< • !

_,,_.. 'TYEE TI. G'II?O·:,2 J 7Of' H.AN()(= ]2EJlJF".

X :: J '- 1/1 + 4 I, = 1'- :;"

IMPACT = 3D%

SHEET NO...62... .. OF.._

10 If'"DATE -•... ':.4- ... !o.. • __ •.• __

BY" ••~-CHKD. .Jff

1.3.2. (H) CASE II

P

~~[.•.. ·I-~~
, .-- -- -4-

~I'~if· I
H :0 ((.'3)( 16/4.i~)(I.4-2)~· 6.03 "'~~I

h :: /2" d = 12" - 1" ~ ,625/L - 10.67 "

US E # 4 @ r",t//o lip = 0.4-0 /11 F't >. o. s 6

---:- .._.. ------ -
j



SVERDRUP & PARCEL

JOB ~Q?Q £s.=q!1~_ j.~.C;."Q~_._ _

UIVC,eS /0/)COMPUTATIONS FOR.----.~••. - ..,

._ .. l <;-fIT<.pup$
, ,

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

70SHEET NO. '" ..OF

DATE .)!)Lfl..<-: ... -
~--By.._.Js::1--CHKD .- .JfF

,,.; .. --~r*"--~-~'

!

v:= VQ/Ib

V = 2/2 ~ (~JiT. 61-) 'K:47 1 (S/,IT. 7)w--------.------....--------- ----.~

:; 3930 jn ~

.L <, J~tI
'------S-t---.'-----+I .
jl-'---='1!.....:'-,~".....;;. ~ 'r 21. Jl

. .

Q -= (?r,47)(lt)(6S)(2.5 T G.Si2)~·{3.5Xli)(2.5)/:;.

b = 42 II

I =(69.Gl){I~)4 =/,4-41,413

/1/NIMl/h 5"'N6"A~ k!t:/tJF . PR<;JVIOED FoR. G'I'!Uhr:' f,.Jr:a 72tcnJ/:. b.TrY-v/../EI?

/ A/"io 5LAY3 ~}2 '4 I~ (!/z II ( >2 tf S(}'12 II/")

.._-~~..•..



SVERDRUP & PARCEL

JOBf~Q SCpn~/.A~.Qk.... _. ._. __ . .. _

COMPUTATIONS FOR .Pl~£R5IQt!.._Qt!D."~!lE.L,,-_. _

7/SHEET NO. _ . ..OF _..

DATE Jcf-t<-_ _.
BY..5liJ[::--CHKD_ Jff

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

.... "..J • I
.-

:
LOCA,/oAl RL7 ~-,

,
Pl£~ 2, 'PIET< 3 P)~R 4- .;;).' ''':.

,

CKEF;P ¢ 5:J.lf2IN/<.A Gc
;f

534.01 206.07 ~'34.0 J 4/
~

D€AD LoAos. =.•$OJM""rHDL ~32t? 4- -253.b - 38'0.4 i 3(,f;>ut:JER/H POSeD
,

41/ .4
~

HAX Pos/nlt'(=' L l'I[~ 01<. ~"fI.::: ') 1~5,7 . 3b-

'T19.3 '363* 9 3'39.3
'* IIJPvT VAL. ...eS, Fws:: •23) ttl J:'

SOL.:' .234 I<tf

b '" 10/.6 ,.

;
·--·4--'·'

- 0.960

n -; 7.3

h-y e = / % ;: . OJ

Zen f (~)t

k = Zen .. 2(~) :: o.4rtf

(1'~ a)'
b- 6(*) +2 3) ~ 2e;:;

b;'3.[~)

M I~I~
'" !I~= hjd fs =(O.6)r:; = 240DtJps; (1WIJ1"oJ.6,Iz{CX7.» A~ 'r

_.:./I.~[=~X/]6J.CfXI2)/(J4)(,96;X78) :: 243;~ ~

/tJ0U~~'i3\1 -'3 ~ USE (2.43)(1'3) = 3.24 in2.-

SitvC'F I}oIFABov~ IS~6;J1 PlCA"r,./,. '1". L~ss 1JIIJN ~~r K~.:rl/I,e cO I?y £/s'O

OF b, IOj" 'Z., USE f/SD IIAWc (sJJi, 46)



SVERDRUP & PARCEL

~OB (~{r~.Q..... fSJ?t1.~_ ...j~S:_Q~._ .....

COMPUTATIONS FOR.7;:?fV.f~?:~!P.!Y.. ..CJ:.lIl!.!f!.f~..~. .'.....

SHEET NO...72 _OF .-
DATE 19.1.~"?-._ _.- , .
BY.--~-CHKD .•vrr

.'._~.~..=";:;:"._ .-.:;.-.=:-, '.>""':':':::-~.::':-i . I

...__;_.._" J_ ~.~
! 1

I "
S~9

cleo.y s po. >1
t1JiJ SI.--AI] TII{CKJJC:~5 (11Ar;/ao ,. S". 40 )

(St-fO) /30

':: (5.7~+/o)130 '" .525
1

= 6.3" HIIt/

U~E tef'9 = 6.5 I'

i,
~'-: .. , '_.-.-\~.. ',.--..

,
! •---.- ~ - - ,-- .--- , -

9'·3" I
'\of-l~---...:..-..::.------~

COHPUJEEENDI"-JG HOH~NT5 DI./c 70 L~I FoR !t-oFiERloR SPjV,>;;;

:J./VI. 'I. CANTILFvER. 'FhRiIOn) OF SL-lu3 /s. ?120TfCTEJ2 F~H WHF~,­

LoIlDS 75y 11 TRA FFfC 73IJ'~7<IEJ<, 5'0 If w/£,-L 'OF Pr:~"",>·ICI'.''-··;;''

For:<Pr:D=:>7f<141\' t; 7lICYrt-.: J.,.or.;.,::J:5.'

II1PfJCTF~CTQR.. = !;;OI(5.7~1/2S) := .3g' (>.30 - VSE" 30%)
::l.3 (1M :,'NTC I. '2. I'Z (C) )

CASe A (fiASIITO /. 3. 2 (c) )

~.( ~;~+.Z) 16 :: 3. 88 ~-F'!Fr

. ..CololIJNVlrf MCIOR. =- O. ~
i

._~'-_ Ji1j~-~x ;: (I. 3)(O.-g)(s.~g) - 4.04~·~ftT

F'ws : 2~ pi+'
. ..



SVERDRUP & PARCEL

JOB ~o~Q__.. f s;..R f:J.r:::: LtJ_C!?~__ .__ __

COMPUTATIONS FOR };)LI(~'?~iP.!L__G!3J!.~~ !£?"..--- ... _--

7'3SHEET NO.. . .... _OF .

DAT~"--'_""" ._ .

BY·- --CHKD __tiff ..

Dc:SI6A) -

.:: ".:.;~ ...:'-;;. ~i-···~·-r- ..:"-T·~..+~~~---~----~!-

."
I~f=·tif..-)/.?s'.'If-'G )

.l;,.,W __ ' 5./- 9'-' IId =7.~-2- _--TOI'"

b.19"

b
If

:; /2

~ 1=======·=======1
. """'.lI-.-.+- k='=================='==0

APr:6JOIX
II A IJ

~ /64·6
:: 0.57 ,,,,Yr-t-

= /15.6
= 0.47 'flirt (USE 11 ~ @ 7~", ~p:: 0.50 inirt )

•. ,.# •. ...:...._ ••_-:- ~- - .- .••, ' -

;_.-t-.-._+_.._.



SVERDRUP & PARCEL

JOB .. [&0.._[CD_t1..C-_.jB~OC_ ..._.._.._.. _ _..

COMPUTATIONS FOR ~{':l-fJ?:~/.QtY... CNlY;:)!:J Et". _

SHEET NO.Z4:.. .OF ."
DATE. !QN7:-:._ .... "..

BY·· ~-CHKD-..t.lff

_i....$L4iS DES/C;J
, i !

. - --~. -_._;- .

I ;
:D,.STR Jf3vTio,J K~NF'o£Cfl16i)T

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

. !
~ --.- "T-

/I~5NTo /.3.2(£)

.% = ZZOjS = 'Z7-0 /"5.;; ? 92X, > 67h

/Is h'ooLE 7z. SPA.,:: (0.67)(,47) = o. 3/ 1~/Pt ~# 4(!! 7? f{

/15 £:t;7FR /4 ~PN,. :: (0.67) (. '17)/2 = 0, /6 ini'r-~ =). It 1- ~ /~ I'

f!~SHTO /.5. 12..

I<j{ Ifll. IFf ~ USE # 4 @)(j" ~ O. / s3~rllFt

9'·3"

- ----
I

3 ' 03 .,- ." ,

#4@
- 11'- - I "/"

5 S"A:S € 7't = 3 • , ;z. I,
I



SVERDRUP & PARCEL

.JoBfQ.~Q .. F.fJ2f1~._ LA_C:·XZ<;.
VJv6i<SJO!J CJ-I/:llJtJeL-COMPUTATIONS FOR ---- - __.- ' .

75SHEET NO....•...•....OF

DATE _l.C?.lf{~.....
Bv.'5J?.L.._-_CHKD .uFF.

-"'::"'':-=-:r~-='-:::-~~::'' --

!
. ! : ;____ ... _•. OM_···_,

;

~---~)---_._-: ---- --.. ~---~. "-~--~':""--

.._._ ...rp~F AA-:;JJTO ·/.6./2-(C)(3) , NEGATIve? /-101-1i.-::,J/72£/IJFOI2.C!/..JC;

l'S"J.I'lJLL ISE PRo'PoRTlOAJr:O . 7$Y UL TlfffJTE STR.r=;MGrlJ ""7:£s/:,lJ,

SEE ~Nrr, 46 r47

= /5.92 In7./GII2DcR

:: 3.60' 11?"/ CJROf/'i:

J@ PrE!2S 2 f4)
(@ T6IJTIJ PaWl Fi"2d1 PIER

ToTlk5";c=E'L G .~ E'R

ToTAL. S:~L @ l:u PI'

-= (9) (Is. 92) :: /43. jg ;,,'"
.~ (9){3'bO) := 12.40 if? 2.

?-!2oVJOE AOD/no)Jln lop R.£/NF

AI30UT PI ERS f75 :

= J4S.60i rJ "Z.

,
ENo#9 s

\

\
\

·S' #7~' = 53. to m'"

t1'f------1 S· -;

/6

1D

.'3b

(>0

1'10

{3D

{'W

/10

"..~'

'"
90

r'

.~ irQ

'-'

/2.3'3' 12.31 l 5!.1- '1



SVERDRUP & PARCEL

.JoB.R.o..~Q. _t<:12l:1_~._j.~0.~~ .. _ __ ,. ..
V/l/e,eSION CNAIJIJEL-

COMPUTATIONS FOR - - •..---- '...... ..._.. ~,, . -- -.

76SHEET NO...... _...__ .OF

/0/'r2.DATE -"'--",," - , .

BY_n'f:.Y. CHKD---JEF

2'- 8" :

'---'Q-

~

~ ~

.. '-=-~~T--=""'t-'"-' .~-'

- I
~ i i 1

.... ~ ...·_...A • ..._w..'.-- __"...._
. I .

!

... - 1.67'
f: r
;';J.g~_LJtf"l,.

-W,
lAID /

~ = Q;Rf3 lJt ~ (i.O)/2.54XO.1S) = O. 38'1 ~Lf=,

P"t. '; 7ZA/~ wt .. AH"f~r-· ~. 050 /U. r:

0.43/ JUr-

M= '(431YJ.I7) + (. 7fl~)(1.67)12 ~ /. 34'{ K.-(:T/~

&JD z (7.~+ 10)(0./5);(/2)(2) :: O%f) "S~

W, (Sl»<o) .(O.IOO)(6~Z) :: 0.050

f.l;z. (sw) (O,'s.J){.'Vt7..) :: 0.050

(;JL{<i55"ps~) ::: . 0, CJlS

'0·')94 ~!==

v:: .43/ +(. 294)(U.7)

... _._-<~
, ,

d = 7.~ .. 2.. .60/<. = ~ /9 II

b = /2"

fc -= /400 ps-; n =8
Ps: -= 2oc.JU.J PS(

j( =49·8 ; 3APP~NOIX "A II

lls = 0./7 '11 W't
INCf2(;"S~ As j?y ~h :: 0.22 ;(1"l. iFf « o. 5~ 11l.X-r .>

'''''j-''-'---- ..
I



SVERDRUP & PARCEL

~ogrO FcDHc I AC DCJOB. ... '0 _ •• ._••• _ ••• _ •• _ •••_. _ •• , ._

COMPUTATIONS FOR-P'.l!F€:2JO!lj C;./!/J'JfJe=~

.__.:. A~gJ2.JF:J<-Pf5SI6tJ
I
1 ! :-_."'--- - .,_.----_. '_.

" I

77SHEET NO. ... ._ ...OF

DATE (C?j'(.S. -.. __ ..
BY .-~-CHKD__~Er

I
,
! :-_...--,"--" -- - .'" .~,_.

__.... _.:f1!?£ ~IZSEY "TYPE j]1JR.!<./c/Z Sift/LIAR TO Itl:x)T ~ro. 2:42 7?vT
1::>es1£:AI 72EINF 7D 5"PAC~ U/TJ.t 7kfllisl/A<'!>~ DFCI<:.. Kr::II·Jp.

p=: 101< LL

h = 2.67'
w::: 5' (AA5;1TO (,'t.?!(3»)

I "() = /'2-
do ;: !7 "- 2" - .2. 5

dT =. /0:' -2" '- ,25 ;:

r~ ." '3cxjv PSt- Pc. =

/'1.7S"
7,75"

/200 psi.

@ UE--~."K LFi/f"L.

@ I ~7" 7SFt-ol-l lop

n :., 9 Ps " to, O()j p~~
, ,

.: 1

.. . - ~ ..
; i :k,: Z4,5 .,'"2 @ DFoL l.rt't::L-

---I' ~~.~_~jAs :' 0, 23 ir1 (Pi- 5
. .

/L ~ 52,{,
As :;. 0.26 tnjr-r-

2 I K) C2 I -7 1J~'-()1--- 'TOP



SVERDRUP & PARCEL

JOB_~{%_Q. __f~Pt:LC;_L~~_Q~~ .__ ...._. __ .__
COMPUTATIONS FOR~I2/!!£f£~1.9!y' r;;N!i!'!~_.__...

7~
SHEET NO.. _.... . ...OF

DATE loJ?-"L __" .
BY._.-~ CHKD ..--JFF.

--:--"-'j==:==:"
. +·..::4-·-t-- ;-_.._+ ~Lfll3 cL6VATtON5

-- i'--~'--!--
__J_~"~'pun= /iLWWAr.J(:;t; FoR SCR.E€O. ~l.§;I,L: 7j?>~ 'UlIE To DecK. T),:J1D /"'0/1.':)

, ! i ~ . - -- .

fiN", TIMe DeA;/vO~/7T' EFFf"r::TS.
I It , '~/,

T2<;F:.t10CR~tJ_ PI?~STR.~SS€O a~~~71r" tl8SY

Gl!.D~R 'DE+:L ::T.vsr'fk;oJ< 70 SU/B A.A<,:.r~:'G (U,NT/-.JVITy @Z~DAYS)

FiNAl. 'Pr2~STI2r;.5';; D~n... -f LONG 76'RYI: GI/20FR . D L DFf=';:'.

. .

= '~l[;- ~i;iPr: .. f oGs kl-c~·A/J. T 'AG~~'r/ ~~s; K~ C,,]
L.-I--_-r----------------11 I I :

"(OUCVIftTEO 1h 'PRC<;T2JiH 1'732")

Ct.<.- = 2.

.::: /.

.t ~2g' days

C =.:.O·b '3'" B:c,OH/16lIO~iO VAlvc:;-WN':N ).)0

d :/0 £);A="R/~~'-/\"" DATA A:/~·.:.,.J:.'::':.

=
- .

I f (. 4Z)U )(2.) /. ~

.-.:-4-ai. ~ .6. PR. DISP, Co"; of 1.51 Ll GR PL

:, --l---.-.}. -~-L _.., '

i.' ...• ;-- _·t--_·( .....
,



SVERDRUP & PARCEL

.lOB -#8080 F'CDI1C / AcCJc,.
I

COMPUTATIONS FORB~, Ofl~1( DIItIRSIQIV~~

SHEET NO. 79 OF ._ _ .

DATE IO/8~
\ /:. I

BY ..~K CHKD JEF

7

0.00 : 0, pC) I ~,od> Q.oO <p,oI$~< .' ';T' 0 0#00

... 0,44 0,$9: i- %,11- -t1,08 b,d. .oZ j ,~I o,(p I!

-0.81
, I

~,q t Lql' I,J4,. ~ Z,.: i - - '(),O.7 ,{).~r; ,t/'
;

1,0'2. 1.5~'
:

-$/Z~ - z,sZ "."" ,IJ·,J ..55- I JY

./4
:

/4 -z..~O ,tA-J /,'80. ; -fJ, • ~,IO J') f, eI

-1·16 " B'1 -(".4 :5 -3.0J ¢.IO .r)', ~(~ 1.90

-I 14- 1.80 -~, 14- -~,~O p,Ot; fA rA L80, .0

-I ,ot '~S4 -S'~1 2,5~ '&i'. ()li:J .,'9 ,/
1.53'" .U~'-.

-O,s:/ 1.1 Z· -j,'iJ ..... .. L,~lt ... _p!.o._~ iJL.. ,0""'\ (.1 -;...
-oA'1

I

0.59 -2,14- ... I. oa 'o,QZ 0.(;0IJr ,Ii'\.

0,00 0;00 ",00 ". r;o 0.0'0 0 (), Of)

~ ~..-._'-.- -- ,~ .._. ---~."'. ., .

A$'()t :

COI,?f?€CTlo,.j " !:ill/,.T' List:> - Ll ':1
(5a?e"'D £l£V. ASCNc 'D~~IIUr:J ~R.~A~ P,0oje To

....I
P

,

0 0.00 ) 0,00 (),OO O,ot,) ().oo (j 0.00

I --0.37 I 0.5'1 - 2,O,~ -Q,q(" tJ.oo (j O.5'll

'J -0,59 ! :
I •Jt - .3. 7~ • L 1.09 I (;.00 .g~ 1.10I

J -O,7~ I '\.54 -~,4~ • %, %2: 4'.01 .j).:,' .It /,50,v

4 "'0,80 i f,80 -S,sO ·2,Sl,:, t o,o'Z ,'-:' \ ,,!'~ /.77
~ ·o,gJ 1.6; "~,O!J -z,,,a (),03 ,-,h - I~r• ~t!", , ,I

t. -O.aD 1,80 •5~8() - 2.S" I a,003 ' v' ') !-'\ /,78
1 -O.7j '.Stltf -4,~~ -Z,Zz. o.ot. . :. I :, ..-: 1,50
,f(. -0,54 ,.1', -.3,'J -I,~~ 0.0 I

- . ~ 1)1';J ../ )

'i ..0.37 0,.59 -Z,ot -aG~ I 0.00 ~$'1

/0 0,00 0.00 0,00 0.00 0,00 0,00

:,·~"t:,,-·r-- .'
- ," .

-' '- ~._--4-- p- ~--

! '.. _. ~ .... . 1

. ·,:~;,~+c-~·~·-; ._._.- ;
.,;.... "! . . .
! c·" . ~ .

S"L..oCl~ P'-AC~""'~:"') c~;::'-:'r-+-"''''



SVERDRUP & PARCEL

JOB .. ' .~(£Q ... fi;:;Q/1 <::. _IA.c:12.~.

COMPUTATIONS FOR ])jVf':'?S!Ot.J Of. 'ANNf=l.

gOSHEET NO. _.._ .OF

10/<6'z-DATE -_.. - _ .. ," .. _. ... .....

BY-~-CHKD'..0ff-..

= IZ2.Cf pI r-
:: J20 ,4- p'~

243. s pip

PI Pc LJt
(".1/lT;<'," (-H

;
t f

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

I

12'?,?s / '2 ..... }?70 F'r
SAV 14- '

I'
S/~ 9/1 .

>PRA' ~ S 75 rt (ASSVr1F SJf-I,>t c)
h= 11"

d = b, /9 I' [$/01,. 71)

PRCJR:/FO "'.),0"";

/5"

t1:; (3406/2) (24.25) ~ 41) 29g m-Ibs = 3.44 K.-FT

K = 7/. ~

.lls = 0.36 in 1.

: ; I .

'._-:--_... -_ .. _- :-.



SVERDRUP & PARCEL

.JOB.KQ~9._..£c;[)H~. i _~..r;·J2~. _. _...... _"'_'
-:DttJEI2510,J CHANiJE0COMPUTATIONS FOR··---- -_ --._. --- ------. --_. -.

SHEET NO. •...<tl.oF
D'T~( ----
BY- . CHKD JFF.

1fAIfB~Ct.
I
I.

. -j'-'-~-"-!"
---i--~'- j--

; !
; ---~._...

i.r
I
i

J

1'-0'

. "0,-.

Iz"¢

7Z/1Z;JOt.lC~{E 5

Iz. "TAK£vP

I
----- i-
___L



SVERDRUP & PARCEL

JOB. _~~RQ.__.Ef'Qt1~ ..I-/J.~p.c.- ... _
COMPUTATIONS FOR .DllJfZ?§!c!"'Y. ,{;/:J,.fI.1AJ..EL-.

rt2SHEET NO... - _ •• --OF

DATE )01'6..2. _... _ ._ ..

BY ...~ -CHKD ...JFF

!
-'-:~-_..-:.__ .. ~ ... ~...

,,
•• h 0 0 ._'_ ~ w. __. ,

I

I ! i

.~-T~~/~G D £S!6N
I j
\ ,

.---:----{-,-

_.' .EGQR/tJGS' 70 73F'{/S-~O 5"HIJl..,-l.-]3r; EUJrrOt1FI2IC -aDS,

l~rn"~r<. /JEQPPRfWc; oR PIi7lJRAZ- K('/8J~R.

g~I:l!/?/A.JC> . WI u· lJ,u.ow "RoTlfTlo;J 7?,:/T )JoT 7k1J!JS~~TiolV iA.!l77{

7?e:S-Pe<:T 70' SUI35"TRJC7'vl<E,

ArIt.lT

:11 I

--
I !

./ -- I
I

C~
AStlT

115

VESf6A.J AL-L- 1$Ff:JRI,.,;GS: FoR !lICII FS,r ?o$/;;iB /.. F (al;',:;';,;-.//; T'vIV 0::

ti="~o 1" !.-Ille iO,.-,:,s (/,Jm.ov~ IMPAa-)

VEIQO LOADS

AtJilTS If S 'PJEe5 214 'PJSiZ 3 Pef. SRI.

b9.7 I< 69.7 I( 69.7 Il 32-
- .

65.8 b 5, fj' &~. ~. 32..

- 28.3 J2.8 1'2.8 5//0

22.5 32. rg * 26.6 '3~. - ..

·/<tb! 3,t: 18 /./ 1<.. J1f. 9J(. .'.. ,

_.. :.__;_ ..._~GJROEJZ =
~'12~J~_~,- /1f,IT.. 'PiAPIIIZIJ(,;rS).. =

• I

Af3jT,or<,._P/~_ :.D/APN12A6!'-f

'.CPL (sj,J,Iitl,~~f('fIlJ FWS ) =
. "[)tAO LOAO; ~ActIOJJ~



SVERDRUP & PARCEL

JOB ._~cnQ .f5~-X?'-1~ ..LA.CC~;~_... ..
g3

SHEET NO. . ." _.OF

DATE lC!/l_"?:. "'"''
BY.--)?~.. --.CHKD., ,\lPr

, I .

.._4 }--.... i..~~.~ _.

......liA£IND USI6;J

"';--i --;-=:=
: 1 i ~.._~_J l~ _ •••_;_

I

-1~~lLI8EIJR!~~ ~D W/o It1P~CT

= ~OI(I2J.'1]+ 1'25) = 0.20

225.3 K231.2241..<;

A8U~ '/fS 'PIES:!."; z ¢4 ?JER.. '3 't.?.=T.S/,T;

Lo~OIAJG TYPI? TRUCK 'LAAJE LliNG 1'8'
.. --

LL' 1,,/IHPAcr 70.3 · /27.4 IZI. 0 38'
p)lt,w ~ 5<?S 7]= 53./ -* ~:2 : 50,4 *
/CJ}5 $NT = 1~6.3 J8 I. I /74.9

L L W/O{HI' =(LL /.JIm
DL F~n 1'J2€V

lilZtJG. fAo Th,,; _ Lo1JO -

"l.JSG 245 1< Fo~ Al..L LoCATIoNS

PAD tJ IOT)./ - PRo-,.lIoE

tv ::' 28 - 2 :::
/ II 1?KFS5

26"

VL OWI.>1"

VL "1-1,6-.

5"00 psi
g-O(} Ps- L"

L ~ "300!(26XO. 8)
012. .l94!(Z6){O.5) :::

14.42 Ii

14.92 II

-"'-~----"'-"", ,

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

"._.Li&i< · 26 II iJ x Ir" L ){ l"T
! :

.... '-f;~~ fACTO~ , S = LW/(2XrXL -rtJ) .. <: (/sXu51c;Xvit~~.-~) = 4.7&



SVERDRUP & PARCEL

JOB_<ff!J~Q_._&J:2t1CI~J;Pc;. ...._._. ._...._.. _
-:DIUf:R.~/oV CNIJ!J).£f-;COMPUTATIONS FOR .--.-.~_..... _-- _ ...-._ .. -- - . _ ...

SHEET NO. ~f_ ..OF ..

DAT~~.,... ~Fr
BY.-'F=-¥ -·-CHKD ... . . .

._:__ __J_... -: ~
1

-~+-..-.,.'·.·~_~,'_--_~,F.. :' IIOGS16N OF jj p 7S' . n "s' 7)",I/Po,NI.. ~D 1?EfI!f.: E/1RI,,! G ,..DS ,,7

ASS(J}f/NG

;RoADf.,v·JJ 'i

£t.oPr2

, PJER P:=0ES')JL-5A~E LEVGL PI-I1NES ,TJET~l<I1/NC IF

SLoPE 1 '. (;:11206"1<., ,. CA.!1J$Cf<fJT:'ENf:).s' .... Tc2E.SULTS" .". IIJ ;.q

THAiWOt/L-O/2f=91/I/;Z~ R TAI=t;Rf;'O 73!FA,RING •

• 00/6 ('f/;:r

CAMf:?k.R:
~'(fJ o. I ~"112.3?3

ti.I.-= 0.49 in (SJJ7: 34)
~PE ; 0.49!(12)(I? 113.) :: .0033 in!i"

! .00/6

. •00/7, ,~0049

7. ~0049)(/~') = O.07~(' :::
'.(OO/7)(IS) :: 0.026" .::::

I N
/6 '

I II

32

!tAX

, '" ...._.._.- _... -_..• ~-



SHT 8S OF_

Figure 1. Stress/Strain in Compression (Typical Neoprene Bearing Compositions)
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~gure 2. Modulus of Elasticity in Shear (Typical Neoprene Bearing Compositions)
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B =-(6)('g'.S){9s.6S)(06?4) = - 304.4 K

,
~ /.>'

"

~. 6' t



SVERDRUP & PARCEL

JOB j?Q~O fCJ2.M e:-J.A~.

COMPUTATIONS FOR .7;)~_'!.c.eSIOty .Cf.jlYYIJf,-

AEuTI1ENT

9SSHEET NO. .... . . OF.

DATE . .l/!~-Z. . ... ....
BY- -~---CHKD ~.FF

.~- ~._--'-_._.._-_:_ ...
, f' .

: :EnRTH QUAKE"

6:5 L
KT

P :; AKT
~

w
3

]J<T 1/ ['2"::- 13K. L 1 +- 3EI

DI- TR/l3 TD 1J8i/TNF,,"r NINGE

F :: /0
p = ~ORCE 70 C/Jusr:: /1/ DEn_ @ !IJNC,(:.
J.. To AGjTJ1FtJT: ----4) (SE~ 5f1T, 9 )

I
E= ~2.g3/(Jp)ov 0: 95.65'

Yo" 260 K.C F
L::. 6'
h: }0,9/'
W :: 9.41'
£" :: 3320 k

5
'::

I : (9S.65)(12; (?6)/;2 :: 4.46'3 x /O b
ifl4

p ::

= 0.74 SEC.

C :: 0.083 (AAS//To tl6. 1.2. 20 (T3))

Eql = crw:: (.O~3)(I.O)(1676.7):: /391(

II TO ~ L;:LTf'lf=r!;- : % AGJV~ di/T Ex.cWINCf 'B ~ L , I -:: S1.41)1 10
9
in 4-

.... ,i ; (l2)(IO.9/)~f") +' (9.~r)lIZ)3 I =
P..=.. / (6) (260)(9>.6S)$ (3)(13ZO)(5'1.'f4)</OS'YJ 79J 6301'.'

T = 0.32. j /67{ 7/ '79
J
6'30 ~ O. 05 SG'C-

c:: 0.06

EQ II:: CF~: (0.06) (f.o) (1676.7) - /0/1(



SVERDRUP & PARCEL

JOB <§C!?rQ,. "..._.f~P~.c;, ...J~ S~C:-. _. _.
VJVE"RSJON CHANNELCOMPUTATIONS FOR· -- ,_.----- •..... _.-._ ..''-- ~ _.

SHEET NO. 96 OF

DATEULflr ,..,.

BY ~--CHKD._.~~

-_.-..-....+._.... -_.~_.__.

,__~ fl~QTt1E/VT

i :-_._,----;. --~_.
• ; I

O~Jt:le7vl2N If.,)G II ;0 A.t1vr

IltJlZZ ~ ARM HOH(;tJI BH/Jf-2J'5

0

0
.- .. ...

2/. 16.74 352 K-~T

5.2 23.55.. ·122- 6' .. ~... D;;;-;';(/J6.:,/ ...-

'1·9 23.55 92- 6' AeoliE" 1)f"C/<..
..

10 I. 13.0 13/3
2607. 4 If.

VE.er FOeq::

.397
/67&.7

.. 533.7
W
VJL
LF
EQ

S"OlL

DL
AI3UT DL.

VER.I

LLf

L-L2

US

6~·1

J30.2
244. {

2/~O

:1'337
S07

4·1(j?SS

4.64 3'(;4-

4.53 4.35

'].i!70, S7 4./6

f10r\~/!' e C{m,:, 'In'' ..,1,

2/~O 0,92. I 4.36 3.8~

3337 1.37 I 4.60 1S~

5"07 0.20 I 1-49 4·3g

352 0.15' 4.05 5.97

/3/3

2569_: ... 1,06/
3bS,7_..:._._.j,SO I

.~21__~_.. O. T2

f./Of<c \/F/?T

0 2. 36g'. I
0 2'/"35.2
0 25" 47. I

2/.0 2303.0

JS.4- 236~. {
15.4 7.433.2
1~.4 2SQ7./ •

10{. 2303.0

AASNTD TI3 L /. 2. 1.. 2
GRP LOI.OI{,:G ('OfH3'/Jr.:TiC'tj

---'_. - ---4---.;....---+-----+--.:.
I Dt(L.tI),t{3

D 1'. (L tZ)1. + '8

D +(L-lI).~ t 13

J!J1 D l' 13 t £Q

-

1!!._.P -+ (L.a), "t 13 of .3\.J +WL +LF



SVERDRUP & PARCEL

JOB_.f9~q...,fc:..QHc:· !AC.O.~ ... __._ ... __.
D /l/~t<.SIOIJ CHAIJNE'L-COMPUTATIONS FOR , ..__ . __ ,,_ " .

t- i--HJ-U7HEtJT
1. -1. __ --------_.-1 -

'_._: i.CJ~JC:C/(' J1JSS/(/~" {)PAC:-l 75, 'i2E5/sr' EQ
,

, .
'..- -·---··~·EQ.L ::)39 J< 195. 6s:: /. 4S ((LF"

97SHEET NO. ". . OF

DATE ('/t.z.,
BY· --~--CHKD. JfF

250~20 = 2.0g , , ' '1 If
. '20"C~ ,-

" . '-'\ i;
P; :: 2.70 - f. 4-5 ,. /. 2S ~ ~ . 1--'---1

( -<2.9/ .;) ~ 'R
p

~ ,.4SJ(IFr-



SVERDRUP & PARCEL

JOB ,~O~.Q_ f~'P.t1~ _../~C/?f-_ .. ._ _...._.

COMPUTATIONS FOR Y'V.~I<J./P.N Ct::.../JAJ.A.!_EL-

SHEET NO..•98 OF

Il/¥"ZDATE··,,-, ._ .... -

',I.T/-
BY· ·~·---·CHKD..

. -; .-:~~... :::.:;;;.:.:;:;.:;;:; ;':;"{:"~~ . 7.~~: ••-.

~. ~~ _:_-! __~ .. _1 !~

~ ----,-;'-'----'~--~-
'..... I

~.. I
t- --- -----.--

I

l.
'1

.-----,-, --;
~----"- -\--. ' ;, --, - -- --_.. '.,-.."-.. -,-,-,,"',-,-1
I I

\

---------

H.w. 1209.(.()

'l..... ...

--, - --' -' ---I

"

/t_'" __' ' _~, J HI~1i 12.12..0}

T-' '-1 V

3'-0" ------- ----~-------.
#:4@/'-2" ES, ev./



SVERDRUP & PARCEL

~C760 FCDH C j AeX-JOB .. " .. .__ _ ._..... ... _ _ . _.. _ .._ ' __

COMPUTATIONS FOR· D.t.IJ.f;.~LQIJ.....Qi...fJA!;Yt;~_ .. _.

SHEET No..._9J OF.

DATEj,~-.....

BY· 'I.OL._.... - CHKD -

1'2.19.47 H/i'j(

1214.rs

Ih

/2/1,4/

" ,

~.: .

~

®

120~.'

-.-'r-
"1·"'"

I

- /1/JIJL.'I2E ¢ DESI::'!') D~CI.J /IJIRD

/N01VIOVA/.- PE7IJ;";ING [.}AL.C

1-

~ - - -f-----------'

.-
- - --1

: i
". f .

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

~.
( .

,
-----ol<- - --,
-----~---,

-:.::..--=~ --

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

________[ __----4-
~ S;,,;cE 12}:;-AI,.JJ!'JC, W~I.-,- ?-h_t- 6(:: D~.;~!~

70 AB~IJT, (JSc liT p-:sr P/?,<S;SL/,cC::'

- D'51<.~Gl/fJ12D SOI£.. ();E'"P JOe: FOe 1..A1'6.~._;

JSUT ~f:.fOR D€R rul2J.~'/I-.-/G

.AT Bsr P;z~SSt./f<?E

_.,_ ..~t.S;OIt- W~/61JT
, I

_ .. __...Stg.p;Ar<GC =(2){120)

60 per
/2-0 p=.~"

'240 ps-P

(~OIL S ~e;:«.T)

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



ABUT - 1

SliT /00 0 r----

PROGRAM 'ABUT'

Cross-sectional analysis of cantilever abutment on
spread footing. A rational retaining wall analysis with
(optionally) applied vertical and horzontal concentrated
loads.

INPUT
Geometry
Applied superstructure loads
Soil data
Watertable elevation

OUTPUT
Soil pressures
Overturning moments
Resulting vertical and horizontal loads
Footing moments at face of abutment wall
Abutment wall moments (optional)

The above are output for dry soil condition and the
saturated condition up to watertable, if requested.

10/82



SVERDRUP & PARCEL

JOB g-C?O FCDflC' jAcuC
COMPUTATIONS FOR

SHEET NO. /0 J OF

OATE III'lL

BY~ CHKD \lFr

100.

IZ

/0

II

/'3

/4

/5

103.42110/.3..>

/04.1S 10)."5)

/oq.,S /03·9/

10 8,$ lo3.Cf/
100. 110.54-.

I03.7~ 1/0.54-1,,
l/o·g7 !

I i
103. 751110. ~7 ;

103.75 1113.7,71
16 ,/04.75 /15.17 I

! ~ --4 117 II0 4. 7..> . /I c; .:'::J ' I

f1- X ! y II

/ 100. 100. !

'2. 100. 101· I
!

'3 /08~S

I
10 /. !

I
q. loas 100. I

I

5 100. 1/01.33 .

b le8.S I/c-l.'3! i
i
I

!
I 7
I <g

I 9

@
-r-~-------,l- - -

I
I

I
i_ i

"t-I
Ln', I
~!_:

-
~--'

i
- I
f'i
(V) I
MI
-I

I,
i,
,

<6'-6 "

-'- CLEV. 120'if.&
",/"--- ---J V.x...-

CD /lEE L '3 '-s" 3'... 9" 1'(. TOE .tL[:\

I



8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
WIHGWALL 'A' AT DIVERSION CHANNEL BRIDGE RDT

17 7
1 100. 100. H
2100. 101.
3 108.50 101.
4 108.50 100. T
5 .... 100.·' -",101.33
6 10B.50 101.33
7 103.42 101.33
8 104.75 101.33
9 104.7~ 103.91

10 108.50 103.91
11- 100. 110.54
12 103.75 110.54
13 100. 110.87
14 103.75 110.87
15 103.75 113.37
16 104.75 113.37
17-_···-104.75 ··110. ~,4

1 123 4 C W
225 6 3 C
37 12 17 8 C
4 12 15 16 17 C
5 8 9 10 6 T
6 5 11 12 7 H
7 11 13 14 12 C
150. 120. 0.5 290. 101. O.
110.54 103.91 101.33 3.33 3.0 0

O. 103.83 113.37
O. 103.83 113.37
0.-····- 103.83 113.37
O. 103.83 113.37

r 1
:>

r I 3
-I
5

ri I 6
7
8

r, I 9
10
11

r' , 12, .
13
14

r 1 I 15
16

r : .i
17
18

!I 19

r l !
20
21

, I :~2

; i 23

r< ! 24
25
26

r I
2'7

I
28

I 29

r ; 30
i 31

32

(I ! 33
3~

3 ~;

36
37

rEOB]

,
!,
!
I

i I
II
i.. 1

I I

I
i
I
I

I I
!'j

L'L.._...

END

10
101. 33
109.33

102.33
110.53

103.33 104.33 105.:B 106.33 10'7.33 108.33

~
....../

I'~
Cl

-t')

I

._._:-;-"

...~.\

....-.\

~'1

....,

.--

....,

~.



________._0'-- . ._ . ._. . ._.•.•_•..•.•.._ ..__.. ..._. ..__._ .. ,

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'A' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
====~===============~==~=======~=====

103SHEET NO. OF _
IIATE: 11-11-82
BYtRDT CHKD:JF~

T

H

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

----- *~*~*~*~*~*~*,.".*c4***"*"*.********-*"**"**-*-**·U*"*-U"**--*-U;·-*-*·******************
INPUT COORDINATES

************************************************************
NUMBER OF COORDINATES ~ 17

-------.mllt.E·-·--...x=C.o.o~------..-~=C~-.(-T---= ·-TOE .M·--HEEL)

1 100.0000 100.0000
'---'-'-"---'-' .. - -.----.---..- --_·-·--·-2 ··_····---;l..O-O·~··O000- .... ---.-1-0 1 ... 0-0 0 0 ..

3 108.5000 101.0000
4 108.5000 100.0000

.----'-'-"---" -. - --- --. . --' -··----····-5--1-0 .0 ..·00 00 ...-·-·1 0 1·~...3J.00
6 108.5000 101.3300
7 103.4200 101.3300

.. -------.----..------..-.-..-- .--------.- .. --.s. -·----·--1-04.·7·500 ·--....--,.·-1-0·1··~-J·3..o 0 ..
9 104.7500 103.9100

10 108.5000 103.9100
..----- ---·----·-- ..-----------,-11..··---·--1-0..0·• ..00·00· -------i,10~-5400·- -.- '--'-"--

12 103.7500 110.5~00

13 100.0000 110.8700
--_. ------.- _.- _. -- .---------1-4--. ------1-0-3...-7500--·-----1-10 ~_S_/,O"O.--.-_._--.--._--._ .... _ ..

15 103.7500 113.3700
16 104.7500 113.3700

--17 -... - -----104.7500 11-0--.540.0

--------

--_.._--_..._-_._---_......_-------------- ..----,_._._..._--------_ ..•.,-_..__..._. --.._.--'-.- ---_.,..•_...._-..- ,----

--",-._---_._--

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



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

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'A' AT DIVERSION CHANNEL BRIDGE

V'<1SHEET NO._~ __ OF _
DATEt 11-11-82
BY t RiiT CHKD: JFf="----_._._.-------_._-----_._._._.._.~ _ _._._ _.. •... .•... .

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

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

-----~*~*~*~*..**-*_*******·*"****-u-u-*U"*"*~***""**"**"******_********** *"***INPUT ELEMENTS
************************************************************--------- -_.._-.- -_..__._-_._--_ --_.._._.. - __.__. __ ..---_.._._.•.........._ _._ _-_•.._ .

NUMBER OF ELEMENTS = 7

--._- ·£-l-EME-N-T·---·--N{)[IE- ·..--N{)BE -··----NeriE ·---·---NBII£·-··-·--·l··::·-SO IL/TOE- ···RE.LOW WATERLINE
t I J K L H = SOIL/HEEL = W

C = CONCRETE

1 123 4 C
22563 C

·-··--·-·_·_·····---·3 - ---···-·_··--7 --,,·,·-1-2 ···_-_·_··--1·1/· - .. _..-8.. -'- --. ·····C
4 12 15 16 17 C
5 8 9 10 6 T

--.----.- ·_-·······0····· ···---·····_·-···5 ....._._ ... ·11 -------1·-2 .---..---.-..:]...--. -_....-...-...... -H
7 11 13 14 12 C

--_ _--_._..•..__....•........_._-_._ _-- _.-_ .._-_ _ __ . - .. _ .

-------

-"'---'-"'-_ _._--- .._---_._._ _•..-._.._....•._.._-_._._._-_.._._.•..-.-- - .._ _.- .. _.__.. _-_ _--_.._._--

-_._.._._ _-_ _- .._-. "- .- --_.._ ---- _._.. -- -_.•...

w

.-...:-..- ----- ----------_..__._-_.._-_.. _..__.__._.•._-_...• __..__ .-'-"-' ._---.



SVERDRUP i PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'A' AT DIVERSION CHANNEL BRIDGE

SHEET No.IQS_oF _
DATE: 11-11-82
BY: RDl CHKD: JFP----------_.__.._----_.__._-._------_._-•. -'--" - -----._.•..•_-_.. . - - _ -

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

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

-------I*H1*~*~*HI'*****-***_******"**-*_**_*u_********_******·***."*******"*"****
APPL I ED LOArlS

************************************************************
LOAD(KIPS)

DEAD LOAD = 0.000
X-COOR

103.830
",(-COOR

113.370

LIVE LOAD = 0.000 103.830 113.370

----.--.. ---l:4o.RZ··-l.·Q+\[J-w',lDEAD··-=---··-·--·-·_--··'()..~.oO ..-.. -··1-03 • .s3 0 113.370

HORZ LOAD W/LIVE = 0.000 103.830 113.370

._._._-_. __._-- ..*********************.***************~**********************
ACTIVE PRESSURE

************************************************************
DRY CONDITION

SURCHARGE = 290.00 (PSF) ACTIVE COEFF. - 0.5000 (N/D)
-.--------.-.-....-----.---.----.--- ··-----·-UNI-l"--It-R¥--WE-I-GHT·.:::·-·l·;!O. 00 ·(·peF)

HORZ. FORCE -
.-------.. - - _.. -- - - - ····O-V£R TURN I NG-MOMEN T . - ..

4.8610:IPS)
-····19. 763 <I,--FT )

SATURATED UP TO WATERTABLE

- ..-.-- - --·--------····-B-ACK--W-A T-E·RTABLE ·AT

FRONT-WATERTABLE AT

-!~OOFT .··ABOVE·BOTTOM

0.00 FT. ABOVE BOTTOM

HORZ. FORCE = 4.877 (KIPS)
OVERTURNING MOMENT = 19.768 (K-FT)

---_.. ----

---------_._-_._--------_...._------_. -_._-_ .._---_ ..•..._----_. __._- -_.... __ .__.-----_..-._._--_.__._ ..

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

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

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

-----------------------------_._-----_ ..- '-.- --"- .-. _._ .._-_..__._._.'



----_.__._----._---._ ,

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL ~A~ AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
===========================~=========

SHEET No.LQG_OF _
rtATE: 11-11-82
BY: RIIT CHKtt: $'r

----~*H*H*~*...*****-***"""*********"**_***"*********U*_***********.***
OUTPUT

************************************************************------_._--_._.._.-----_._-_ ..__._----_._-_._--_._----._._-_._----_._---_ .. _- ._.__._._.. _._ ..

ALL CASES INCLUDE ACTIVE PRESSURE AND SURCHARGE
AS INPUT, DRY OR SATURATED AS INDICATED

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

LENGTH OF FOOTING = 8.50 (FT)

LOAItI.NG------··-··.v.£·R:r-I~L·--·----····..wOR.z--·-·_---··.tiO·M·ENT·-----·-E..cC --SF' ···g·_·-HEEL .. Sf'· g TDE ·BRNGL
(KIPS) (KIPS) (K-FT) (F) (KSF) (I':SF) (FT)

I1EAD LOAD (ItRY) 9.038 4.861 12.21 1.35 0.049 2.077 8.50

-----[l.l---t· -·L-L .. ~·ItR Y)-_· '-.'-. ----9... -0·38----..·---4...-84-1----·-·-12-..·21 ··--··-----1 .. 35 .... ...-.-0. 04 9 -2.077 .

tiL + HL ([tRY)

D + L + H ([tRY)

9.038

9.038

4.861

4.861

12.21

12.21

1.35 0.049

0.049

2.077

2.077

8.50

8.50

\-P--bOAD- .(-W-E·T-·)--------8-·.·5-().g---·----4-.-8Tl·- ----·--1·2-.-21---·---h--4-4-- -----4-r()OO-··---- 2 •.() 15·· - ·-8 .44

DL + LL (WET)

IlL + HL (WET)

8.508

8.508

4.877

4.877

12.21

12.21

0.000

0.000

2.015

2.015

8.44

8.44

---!l.+-l. ·+H (~i)----·----_s__.·S08--_._--4. BTi'----· ·--12.-21 ------h 44 0.000 8.44

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

._-_.__.._-_._---------_..._..._-_._-- -----_.--------- ---._--- ... _-_.... _.._----_....__...---'--_._---

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

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



------------ ----
SVERDRUP 1 PARCEL

JOB 8080 FLOOD CONTROL' DISTRICT OF MnRICOPA COUNTY
TITLE: WINGWALL 'A' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPR£AD FOOTING
=====================================

SHEET NO. jq7_0F _
DATE: 11-11-82
BY: RIll" CHKD: JFF

-----.-.*~*~*~*~*~**-*-***-U*-*******"*-*-***"*-*-*U**U*-~-JI;-**-*-****************'*** ---- ----q-- --- -- -- ­
FOOTING MOHENTS

************************************************************
--------------------------------------------------------..----------------_.. -----------

A NEGATIVE MOMENT INDICATES TENSION IN TOP OF FOOTING

---------·---A+-H-EEL-·--F-AC...E-----Of--ST-EM-----f+AT---T-O-E---FACE --OT: -STEli
LOADING S. P. MOMENT S. P. MOMENT

TITLE (KSF) (K-FT) (KSF) (K-FT)
--~---_... -_..__.. _._----,~-_...=.-===.::.="=._-_ .._,.::=.=.==,==-=.=="=.:"='.==.::':.:''=''= _.._._._~._--, ..=.,===.,=.=.. :::-===.===,,=-=,.===:::

----D-E-AIJ-LOAII -..(..IIRY )---- -- -------\) ...7 65 -",4-.38 -- -- -- --1 • 2 8 3 -7.25

DL -+ LL (DRY)

DL + HL (DF:Y)

0.765

0.765

-4.38

-4.38

1.283

1.283

7.25

_.-----D.-t ·-L- -'*' ~-LILRY) --------------0-.-7--65 ---- -A .38-··--------·---1--283 --------7.-2-5

IIEAD LOAD (WET)

DL + LL (WET)

--------- tiL --+ HL·- {~ET')

It + L + H (WET>

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

0.703

0.703

0.703

-4.66

-4.66

-4.66

1.221

1.221

1.221

1.221

6.91

6.<7'1

6.91

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



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'A' AT DIVERSION CHANNEL BRIDG[

/01SHEET NO. OF _
DATE: 11-11-82
BY:RDT CHKD: JfF--_. --_.._-

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

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

-------~*~*~*~*H*~~..-*~*********~~*****~~***~.*~~******************
STEM WALL MOMENTS

************************************************************
HORIZONTnL LOAD FOR USE WITH DEAD LOAD

IS PART OF WALL SHEARS & MOMENTS

PT HEIGHT ABOVE SHEAR MOMENT SHEAR MOMENT
t FOOTING DRY DRY WET WET

.-----.----.---.---..-.... -.- ....---..-.... -- ..-.- ----{-FT·-)..-- -----. -- - ...-- -.._{-K-I-f'--J ._.----{K-FTJ----·· ----+K If' )--. - .(K-f' T )

1 0.00 3.880 13.962 3.880
-·----··--2--- ------ --1.--<)0-_-3.-21-3 -----·---1-0.-4-21-- :.-5.213

3 2.00 2.605 7.517 2.605
4 3.00 2.057 5.191 2.057

·-5--···· --- -- ---4-. 00···· --------·-----1 .-5-70---·------..--3,-3-82 ------_.- -1.570
6 5.00 1.142 2.031 1.142
7 6.00 0.775 1.078 0.775

._- .-_.-- -- .-- -.-.... -..-. ----B·_------------]-..-(H) ------------_.()- .-467 -------'-~,-462---------···(h-4 67-·
9 8.00 0.219 0.124 0.219

10 9.20 0.001 0.000 0.001

._------- _._- ----- ---_.._-_.__ ._---_._._--- .._------.-._.._-------_.- -_..... _------------ ._.- --- ..-- ...._--- ._- ..---_.•._--

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

13.962
10.421

7.517
5.191

·-3.382
2.031
1.078

---() .-462
0.124
0.000



SVERDRUP & PARCEL

JOB ~O'?J FCDHC / Acue

COMPUTATIONS FOR
--[)/ v ~r2 Sl(:r~'

SHEET NO. /09
DATE II/~?..
~

BVYr....".;.;;· •. CHKD

OF

JFF

r: '1"'1 D r) .-, -
rOCJl/N6 u~S/Gr. ) R Y LC/.'D:7W;J (;,C'vFR/.< !(.}::-

wEI G;..,O iTI6/. G'ov6'::r,;S iIE~:-

H = 7. 25 t=-~-;;'T

11 = 4, c: 6- ~. F""/(.T"

dGaT 1& - 3- oS:::: fI

b 12/1= /2.5 .:

d TOP
- /6 - 2 - ,$ ;; (g,5 -i r~ ~ 120D p5i r-; =2c.' .~ - ,: } -9..,

"B;;;:i70f1 'Et<;NC , t1: 725 /C-r:;

~ = 4{4
As= O,37/"Yr~ J:(~~2.4I;nl.

,'01? F&;N;: Ii::: 4. CG t -----
. ,

Jo<----~~.-~'-----f
2.0771'5i~

CIJE3C.K- SL'DING

Hm~ /-/oR.c
B:csPE:<-rtrJE VE'R;-

?Asr;;/l/~ O~PAC/ rY

5"OIl. 7)r:PT'H V,oQ 'E'~

~ 4. '?77 ~/Fr

=- g,508' K/I="" )( O. 4 ~

IN Fl2OtJ7' 0 F (jAU-

::~(}H 1'-2" To 's.'=,.~' /IV FRoNT

Pp =(. '2 5 )( 2St T 1. '33)/ 1.. = /. 9/ /L/r:T

Sl..' D/,..,(, KfS ISiAIoKf- :: 1. 40
5.3I ~/FT > 4. ~77 / S""L I DltJ(; 0

'
<'



OF

SVERDRUP & PARCEL

JOB g~O FCUI1~ / A.cDC.

COMPUTATIONS FOR -;l)1l/f;;!2SLO/,)

SHEET NO. II ()
Ii 107

DATE Ih '-

BY .n.._- CHKD

_. 1 WiJA16WIJuS
f

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

;W~~i ®

I
.S ., .7

J

I
,10 .10.3 .'1

In"hr

o

UT

",~_~l
W 13'~bl-"1r

f10t;f=N;-

Jh d M As

0 J 1.5" /],162- O.67In'l~

I 13./ /0.47-/ 0.51
2- /2.(, 7.517 Q,3g
3 12.2.- 5,1'1 ( 0.27
4 /1.7 3.38'2- O.{~

S" /(.3 2.03/ 0./1
,

{0.55 l.o7i5 0.06v

7 10.4- 0.462 0.03

~ 9.9 10.,24 0.0 I

9 9.5 0 . 0

. 1.

4.36 /11 ~ /0 #6 = 1.40 in"
5 fj;6 : 1.70/7"'l.. ;65- 0.34-



SVERDRUP & PARCEL

JOB g-()~O FcuJ-IC /ACuC

COMPUTATIONS FOR

SHEET NO. //1 OF

DATE 1/ !?z...
BY yzJ CHKD "FF

F+ X Y
I 100. I ~_-).

2 100. 10 I 1311
I

3 /OG,5 /0/. '3'3 i
4 106·5 100.

I

5 /0').. '52 1101.55
I
I

{; ; 103. 75 110 I. 3"> I
i

I

, I
7 1103.75 /03.91

<g 1106.50 /03.91I

I 9 /00.00 /67·73
I

log. 06
I

10 /00. DU
I

I
/I 101.75 IO~. 06

I
I

i
;

(1 fu7..75 1(.'7.7'3
,
,

I
I

102.7£/3 ./lc'.56
I

I/O.~6t1 : (01.75

II
I~ l/os.75 /07· 73/7':

._.~

~. /" .
~,

..,.---.,--------.1- - -

0"­
M

'-D
i
I

12'}../.97
--y-_---,--"----------- ~--Y1A

1

~I

'D I
\/):. ,
~i
-, I

I , !
I tv) i

l'. I
. I

f'.:

t
I

I

I

I

I
(S) 1) I .,~
~ ·3;

f-----~- - _l<:..__---I:..-_,./ '-'.'

6'- 6 /I

~
~,

---S-_--&-__~ L..---:- ......6:- -J ELEV. IZII.4-1
~. ~v~ .

(0 HeEL~ 2'-6 'f,1 2 '- 9 II 'c To£ i~' AI3O~':"~ ;,..JFfTt:,(TJ!l<:

I



O.

-1 06 .33 -".--- .---..

S/-IT 1/2 \)!=

RDT

O.

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

T

END

1 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2 WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE
3 15 6
4 1 100. 100. H

---!"Sr--- 2 100f 101.3·3---------- .~--.-.--.-..---.--.-.--.--..-.--
6 3 106.50 101.33
7 4 106.50 100.
a 5- 10hS-r--Hri-..-3-3·
9 6 103.75 101.33

10 7 103.75 103.91
11 a 106. 5 ()-·----'llHO~3h.,...,9'-il--·----

12 9 100. 107.73
13 10 100. 108.06
14 -t-!--- 102'.-75 108.~6-----

15 12 102.75 107.73
16 13 102.75 110.56

'----1:7---·----·------1-4 ·----i-<73-+75--·--i-H1.·-5-6--- --"---_...-..- ..-.--..-.-.---....------.-. -- ---..--.--.-
18 15 103.75 107.73
19 1 1 2 3 4 C

--.-~-o-.--- --.-. -.-.._-- -----2---·----g·---1-2·----1·~·-·-~-···---f}-·-·----·-----·-.-._--.-..- .-'-- .. --'..-'. --....-".'-'--"'-' .... -..... -..-...--. ---'-"---"--.-
21 3 12 13 14 15 C
22 4 6 7 8 3 T

...------2-3--.- - ... ----.. -----------5--.--- ·-2-·----9 --12-----·-5--·---· --H-------·-·------
24 6 9 10 11 12 C
25 150. 120. 0.5 290.

----2-6--------··-------·--1·0-7-F-7-3-----~-~9·_1_---_____14_1-"T-33---·-2-..7-5--·2.... 52 --·--0
27 o. 103.83 113.37
28 O. 103.83 113.37

-------2·9 --------- .... ---.-.-----...-.--..--.--.---..~.... ----- .. ----1-0-3 .. S3 ------14-3-..37 --------.----- ---.-..... ----
30 O. 103.83 113+37
31 7
l-2------.. --.- .-----..--. --. --.- ---1--0- :l-.....~ ..-- -1 0-2-..-·3 3--·--- -1--03-..-3 3-·------_1()-4 • 33 ----·----·1.()5- ..-33

l\. .73
33

-.{ £-{}-£l.] ..-- .--- .._.- .. - -.-' .-. -- ..----- "".-.--.--. -- ---- .. - ----.-- - -.- .. -..- - --.-.. -----.. - - ._.

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

_______. ·__··__···_-------------------_·__·_-_·_--_·-__-0·--- __. _

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

___.. _. . . . .__.. .__. ·-__-0_·-



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

SHEET No.1LJ_OF _
DATE: 11-12-82
BY:RDT CHKD:J~

T

H

---- ----_._----------------._-_.-._..._- _.._--. -'-"'-"

CANTILEVER ABUTMENT ON SPREAD FOOTING
===========~====.==~===~==~==========
--_._--- ,-_._--

------...*~*~*..***"*****·*·******-**"********u..*"*-***"*·**"**_u*"*-*** $ ********U;·* .- -..------.--.-,--... -­
INPUT COORDINATES

************************************************************
NUMBER OF COORDINATES = 15

·---··-----·--·.. -·------·-·---#ODE--·----··X·~C-OOR ._-- ----V.....c-OOR··-{l·= T-oE ,H·=··t4£EL)

1 100.0000 100.0000
-.--_...-.....-...--.-.. --.. ----- .--_.-.... _-. --"·-2-·'·---1~O ..-~HHH)" ---·-----1-01 .. -3-300 ._.-

3 106.5000 101.3300
4 106.5000 100.0000

.--- .------5 -- .. -.. 10--2-..·5200 .... ·---··1-0 1·.3300
6 103.7500 101.3300
7 103.7500 103.9100

-------.... ------.------ .. ---,---- --...---.-.~ ·_·.._·10-6..-5-0-0-0-----··....··1-0·3. 9·100-----·- ..-- -....
9 100.0000 107.7300

10 100.0000 108.0600
-.-.-.-...--- ....--.....- .---.----.. --·-·-·------..11 - --.--102 -.:-7-5-O-O···_···1·0B ... ·0~0 0 '--'-- --"-..,' -- ., --

12 102.7500 107.7300
13 102.7500 110.5600

---- -----. -..--.--_.. ------.--.----- ----14 .... --.-....-1--0-3. 7,5,00-··--··-110... 5600- .. -.-. . ..-- .......-- ---.-
15 103.7500 107.7300

._----_._--_.__.-..---------,-----'---,--- -----

------



SVERDRUP 1 PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF M~RICOPA COUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

SHEET No.1L'1:_oF _
DATE: 11-12-82
[IY: RIIT CHKD: JFF

CANTILEVER ABUTMENT ON SPREAD FOOTING
-- -------- ----- - - - - ---- -- - - ._------ - ---------------------------------------

-----~*~*HI*~*·***·*_*·***""***·*«.......*...*....*·"****_**.*..**"*..********.*** ..
INPUT ELEMENTS

************************************************************
NUMBER OF ELEMENTS = 6

----R...:e-M-E-N·:r-----Nmi£--~rt-E-·---N-O·nE: ---NNOI-tE·----·-:F·-=·SOIL/TOE··--BfLOW WATERLINE
• I J K L H = SOIL/HEEL = W

C ""' CONCRETE

C
C

···-·C
T
H

·C .

4
6

- ---15
3

3211
2 5 12 15

-----.-- --..- 3-······ --··-·12· - ··------13 -l-4
4 678
5 2 9 12 5

-..----.--- ·-·-·e -. ············--·9 .. ----.-.- -10-···-·--·--·--··-1-·1-·----· .--1-2.. - - -.

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

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



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

SHEE1" No.IL~_oF _
DATE: 11-12-82
BY: RIll CHKll: 0FF

--------;*IiH$IlH$~*~*~*H*~***....********-*""*-***.*....*.**"*-****-.·*-*-H-****.**.***-**** --- .-.._--- -. ---­
APPL I ED LOA liS

************************************************************
LOAlt (KIPS)

DEAD LOAD:: 0.000
X-COOR

103.830
Y-COOF{

113.370

LIVE LOAD :: 0.000 103.830 113.370

----- -------------H-O-f\ Z---h--BA[t ---W-/-rJ£ Ar.- -=----.-------- --()F -0() 0---·--- --·-·- ..··· .. 1--03 .. 8 30 113.370

HORZ LOAD W/LIVE :: 0.000 103.830 113.370

---------_._._-----***********-*-**-***-**-***-*******-*********-***.****-***************
ACT 1\.IE PRESSURE

************************************************************
DRY CONDITION

SURCHARGE = 290.00 (PSF) ACTIVE COEFF. = O.~OOO (N/D)
-------·----------------------..----------·UNI-T---DRY-----WEl-GHT---..::: -----12-O--.-0-0----0:'CF)

HORZ. FORCE ::
----o-v ER T-UR NI NG.--M-OM-E NT .--=

2.913 (KIF'S)
._--8 • 95 1< K - F T )

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

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

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



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

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
=======================~=======~=====

SHEET NO. i~~_OF _
DATE: 11-12--82
BY: RDT CHKD: \lFF

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

--------.;*lI-:*IJ.l*~*~*~*u*_*U_*·*_**_*_*_*_* *-********-*-***·*-~U**"*·*****-*****..**~**"*~**- --... ---.- ---­
OUTPUT

************************************************************--_..'---
ALL CASES INCLUDE ACTIVE PRESSURE AND SURCHARGE

AS INPUT, DRY OR SATURATED AS INDICATED

LENGTH OF FOOTING = 6.50 (FT)

------l.-O-AD-I-NG ------VE-R-+-I-CAL·----··--.......J=I.ORZ--·-----M-OMEN·T-···------ECC····-·-S~.@-H£EL·-SF'@ TOE···.BRNG ·L
(KIPS) (KIPS) (K-FT) CF) (KSF) CKSF) CFT)

DEAr, LOAD (DRY) 5.803 2.913 6.32 1. 09 0.000 1.790 6.48

---.{l.b._-¥ --t..L---..(D·R¥-) ·--·----!)""'S-O-3---·2T9-13------~-.~2-----_! ..-{)9 -----..() .. .(}OO·---!. 790 -6.48

DL + HL CDRY)

D + L + H (DRY)

5.803

5.803

2.913

2.913

1.09

1.09

0.000

0.000

1.790

1.790

6.48

6.48

----_._._--- _._--_.__ ....._._._..•._------.._._-- ..._._-_._--_..__ ._-_._. - - ..-..._-_._....__._...._.._---------

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



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

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MnRICOPA CUUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

SHEET NfJ. LCl_OF .
DAT£: 11-12-82
BY: RDT CHKD: JfF

-----'---_._----_._- -_._--_._--_...... -

-----~*H*H*H*~*************,*-****,*".***,******.****,****'-».**.*******...**-* *. -------...-----­
FOOTING tiOMENTS

************************************************************--------_._---------_.•._--_._------_._-----_._---_.-.._-...__..._----_ .._--..- --._- -_ .....__ .._..- --- ....__ .•. "---'-'"

A NEGATIVE MOMENT INDICATES TENSION IN TOP OF FOOTING

----.... ---- ..-----.... -----------A-T -H£--E-L--f"-A-CE·-·- Of --S-:r--E M -.. --- -A-+--Tt).E---~A{;E---OF-S:rE11
LOADING S. P. MOMENT S. P. MOMENT

TITLE (KSF) (K-FT) (KSF) (K-FT)
-----,_._-------_.-=.=~=-==~.=.._------~.=.=-=====.:=-=-=..=-=-.:.==.=...:.=-~.._-_..._....=.=.=.==.:.::~-=.==.===-=.==.=.=-=

·------D-EA-J.:i ·-b-OAII---{-[IRY)- ---------{)...-6-91 --·-------2 .. 34------·-----1 ..·()31 3.89

[IL + LL ([tRY>

DL + HL (DRY>

0.691

0.691

-2.34

-2.34

1. 031

1.031

3.89

3.89

----..[1- -+ ····....--t---H-+IIR y..~-- - -----4 ..~9·_1---- ..----~_2 ...-34··----·------_1-.~31·---- .. -- - ---3.89

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

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

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



-----_.._._-_..---
SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA' COUNTY
TITLE: WINGWALL 'B' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

SHEEl No.ll_~_OF _
DATE: 11-12-82
BY: RDT CHKD: JFF

___..,.-...*...***...**-*",*******,******,*»****",*.»»**,***"***,**** *' ..*..******.*** .. n_·•. _

STEM WALL MOMENTS

************************************************************-- ----_._-_._-----------------_.._-_._._--_ _--
HORIZONTAL LOAD FOR USE WITH DEAD LOAD

IS PART OF WALL SHEARS & MOMENTS_..__ .._-------
PT HEIGHT ABOVE SHEAR MOMENT SHEAR MOMENT

t FOOTING DRY DRY WET WET
-.---.-.----- .. -------.•.--.------....- ....(.-F..+.}.--.---.----·-·..(.K·.Jf'}.. ---..---··(K··..,F-T..)-----..··--<.KIp·)·--· ·--.(..J(..F-T )

1 0.00 2.157 5.591 2.157 5.591
-~- '" ·.. -· ....·..---------·-2·-·.. -------·-1.. rO-O ..·--·---·-......---1-.~5B -3.. ~B9 ----1.658-3.689

3 2.00 1.219 2.255 1.219 2.255
~ 3.00 0.840 1.231 0.840 1.231

..----.--.- .. --- ..... ··-----5-·-----··-------4..... -00 ..··-·_·--_····-···--··-O·T-52·1· ..- .....- .... -0 .. 5S6 .------. ·0.52·1 - --0.556
6 5.00 0.262 0.170 0.262 0.170
7 6.40 0.000 0.000 0.000 0.000

--" --_._----------_._---_..__._--_._._._---_......_-_.

,-----------------



CHKD

SVERDRUP & PARCEL

JOB. Q0'60 FeD /'1 C / Ac. ex:..
"""T"/.J6 -:J ..... /\.. efi.Kl-!A/·E.}

COMPUTATIONS FOR ..J../. v ~k.-:>IJlV 'v,' .......

SHEET NO. III
DATE /I /rz-
BY 73T"

OF

JFF

.. - -

WALL ®

d:: 16-'3-,r;-= /2.'5/1 k""/Z"
M = 1. 'ir9 K--F!1Ft
j( = 249

As :: 0.20 '''' z-Ipt- x {S /.= /. 3D In:!..

d= /6-2-.~=/S.'5I/

H = - 2. '31 /C-Fr/r=;~

Ie.:. /2. S'

A~ -, 0.// I'" 7-lrt )r 6·S = 0.70 Ih 7-

(> 2 9/3 /f./r:r /)

2. '32 r./Fr

j,e, I
4. 13 ~/r:,

= }. .c; /3 /< /;::,

= 5. 'ZO] " /0"" .Ie 0.4 :

FA '£5'1/< RDf-;' i" /lu A ::_.....L..;......l.....:-_

S't-J DING

!..fO!.:: '2'

5"'LID/rJG o~

w~U- 'fa:JNf="
'R:~JNF FO;e. HOH~NT @7f"7'/()1-f = s: 59/ ;:'.-Fr!r=r

d= /4.75-2-.~ ~ /2.25/1

K = 37,'3
As C 0.29 /f1ipr-



SVERDRUP & PARCEL

JOB gc.-' ;;0 Fe D)-I,:' / AcuC
11/1;c;,_~:;,' ntl eN/J .. I.:f(..,

COMPUTATIONS FOR -./J >;" - v·

110
SHEET NO. OF

1//-'7
DATE 't ~

BY yzj CHKD JFF

..,

7
~

9

100. I 100.
, I

100. '01,331

10 450 10 I. '3 3 I

10450! JOO.
I '

JO /.63 i o/.?'"{
I '

. /02.75 IIe I, ~3 i
)02,7>I/03.?I;

I I! 104·5 \ 103.9/ '
1 /oc.. " 04-. 9 I
I

I
/0 100. /Os'24

II 10 ( .7'; IIos. 2.4 i
12.. /0/15 /04.9/!
/3 1;0/.'1'5 /07· 74 :

I02,,)~ /07·74:

: /07$ 1
/04-91 I
I !

x y
I

2

3
4

/4
I

I I§

,--:::'\
"

15\

/12 J. 97
V

......... !
0-:
~

i
I" .

~!
f'..'1'[

I

,1'";'\6'
\ I
_/

4'- b"

ELEV.
---L_---J.__~- L.. ---'''-- -J vx--

(0 HeEL"I' (-7'2" /'-9" I'(TOE '4'

I

/2/4.23



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

o.

5:/IT. /2/ 0 P­
RIIT

o.
.~ 2 .-4

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

T

H

1 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2 WINGWALL 'e' AT DIVERSION CHANNEL BRIDGE
3 15 6
4 1 100. 100.
s- 2 1%0 HH-r3-3----
6 3 104.50 101.33
7 4 104.50 100.

-----+to· --------5 1 O·1-.-6-3·-----1:~1··.·3-3--·--------- --------- -~~ ...-... -- ..~~-
9 6 102.75 101.33

10 7 102.75 103.91
11 -----8--·-i44OSQ 10ih-9-1·-------..----·
12 9 100. 104.91
13 10 100. 105.24
14 ------1-1------H)-1--.-7-S-·---!·(}§T2-4 --.--- -- ------------...--
15 12 101.75 104.91
16 13 101.75 107.74

··---·_·--1·7.. ·_.. ~-..---_··---~- ....---..1-4-- .. ---1<>2.-7-S------1-Q7 .-7-4 --------.... -~~-- ----... ..
18 15 102.75 104.91
19 1 1 2 3 4 C

_·-·--------·-20 ----------.------------~--2-- -:-----$----! 2~ ----!~ .....----~- ---- ---c--- ---
21 3 12 13 14 15 C
22 4 6 7 8 3 T

------ ..- 2 3---- ----~ ---5- ·---2 ....·--~9~ ·---12 5 ~ -H-
24 6 9 10 11 12 C
25 150. 120. 0.5 290.

---~~---..----- ·---·-------~_1_0_7.. -7__3 ----1..()~ .. 91 --.----1~1- .. 33~------ ·2. G3--
27 o. 103.83 113.37
28 o. 103.83 113.37

-----...,2 9--- ---- ---~---- -·-----·..--o ..~--..·-~----·- 1--03 .. 8-3--·-1-13-.37
30 O. 103.83 113.37
31 4

---3-2·~-~----·-· .. -·.. ----------~·-·----~-~_1_·0·1 ...__33--· ~-·-l_O_2··.. ·3~3~ --·-----1.-0-3....·33~ -~·~· ..----1-·_O_4. 91 .- ..
33 END

[EOB)

$ TYABLlT.OUT

---_..--_._--_ _--- -~ _~.~_ _--_..__.~.. _.~._ .. _. -_ _----_ _._.- _.. ---~-" ..--~ _ _ -_ ---,----

-----..----_.- ---
J

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



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA CDUNTY
TITLE: WINGWALL 'C' AT DIVERSION CHANNEL BRIDGE

CANTILEVER ABUTMENT ON SPREAD FOOTING
================~==============~=====

SHEET No.l~~F _
DATE: 11-12-82
BY:RDT CHKD: ~~

---- _._-_.. "-''''--

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

*******-****·*-****************··***·*"*"*"*·**·lH<-*·U"****************"**INPUT COORDINATES
************************************************************------_.._._---_._------ .__._---------

NUMBER OF COORDINATES = 15

-----NU-rIE-----X--W-QR- ·------¥-GMR----(-:r·--=--:r-G£·~- -H-= ·-HEEL )

1 100.0000 100.0000 H
.--...------.--.. - -.--- ..--.----. ----2--··----1-()-()-.·OOOO·-· --·--1-<)-1--.·3 3()-()---------·-·--·-·- ...-.

3 104.5000 101.3300
4 104.5000 100.0000 T

----..- -~-- ... ---....~..._--------.........--_..-5 ---1·01 .-6-300,-,,-- --i--() 1.3:300 .. --
6 102.7500 101.3300
7 102.7500 103.9100

--.----- -- --. ------·-----·-·----..g.··-----4-{)-4 ..-5000 ·--·--1-O~.-9-1-o_o_.... --- ..... - ... -..--- - .. -.-----
9 100.0000 104.9100

10 100.0000 105.2400
------..-- ..-.- - ~~., ,,-- -.- - -··--------11--------- --- ···-1·.()-1··,-·~7-5·0 o· .._- _.. ·-·----1..()·5,-f"~_2 40 e· --_._. '"0' .'. --- ~.~. -- -.. ,.-. - ••~

12 101.7500 104.9100
13 101.7500 107.7400

-----.------ --"- ----·..· ..----·--1-4 ..---- ..-1-(j-2-.75_o0 ---------l---07-.. -74{tO·----··-··------ ....--.......-......
15 102.7500 104.9100

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

.._----------_..._--_.-._ ..- -' ..__.._--......_-_._-_.- -----

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

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



---_._---_._--------------------_. ._-_._-_.....__.._...._----_._....... --
SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'c' AT DIVERSION CHANNEL BRIDGE

SHEET No.l~p_OF _
DATE: 11--1:2-82
BY: RDT CHKD: 0FF

CANTILEVER ABUTMENT ON SPREAD FOOTING
=====================================

********·**-*'*'*u*.....-*..·***·********.·**'**••********·************* ... -.... -.. -......---­
INPUT ELEMENTS

************************************************************._----_._-_._.__.--------_.•._ .._._-_ __ .._-_.__._ - _ _..•.._ -._ _-- ..__..__ .._..... . ' _ -"

NUMBER OF ELEMENTS = 6

·----:ELE-M-E-N:r . ----N-OI1E ----NO D-E ---' -_....--N-O IlE-... ··-NOI1.£·_·-----·T···=,sO I L,t TOE ..... --i.£ LOW WA TERLIN E
t I J K L H = SOIL/HEEL ~ W

C ::. CONCRETE

21.1 3 4 C
2 5 12 15 6 C

------·-- ...... ··3 -_··--·--12- ·· ..-13·· -- ·-14 .........·..1·5 -C
4 678 3 T
5 2 9 12 5 H

.-_..__._-.-_....0. -_·......-··-- ..9--·--·-1-0--··- ·····--11-·-....---12·-··-·..- ....·-····--C

.._.....-- -- ---_.._.._.----_.__ .._. -_...__.-..- -_.. -_.- .._-~.__...._. __. ----

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

____• • .. ,... 0 : _



--------_._------------_.
SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'c' AT DIVERSION CHANNEL BRIDGE

SHEET No.L~~_OF _
[lATE: 11-12-82
BY: RDT CHKD: JFF

---------------------------_._-------_ _---------_ ..-_ _..•..

CANTILEVER ABUTMENT ON SP~EAD FOOTING
=====================================

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

------il*~*'"'*~*~*~******_*"***_*'****_H****..******************.*.**********li'*-.-----...-.--.--­
APPLIED LOADS

************************************************************
LOAD(KIPS)

DEAD LOAD = 0.000
X-COOR

103.830
Y-COOR

113.370-_..._----_._---_..._-_._-_..

LIVE LOAII = 0.000 103.830 113.370

--------·--·--l4-0-Rz~~rJ-W-I-D_E_Arl...----..·--4....0-0-0-.---.-------1-.().J .-8-3-0- ·-·--· ..-----1-1--3 .. --37-0·-··· ----"'--'- --. ------ ...

HORZ LOAD W/LIVE = 0.000 103.830 113.370

-----_._-----*-*****-**.**-***-***.***-******-****-*-**-***-*-*-*-****~*******.*.*.*-*******
ACTIVE PRESSURE

************************************************************
[tRY CONDITION

SURCHARGE = 290.00 (PSF) ACTIVE COEFF. = 0.5000 (N/D)
.--------..---.--.- UN-f-:r--BR¥-~-l-G+Fr.. 1-2-{) .. ~~·-~£·F}--·--- -------.. --- -."

HORZ. FORCE; 1.435 (KIPS)
-.....-..--..----.... -- ..... --.-.-. ··---------··---QVE-Rl-tiRNING--t1-DM-E#T-·=--·---·---··z.932·--(·K-FT)·-------

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

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

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

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



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'c' AT DIVERSION CHANNEL ~RIDGE

CANTILEVER ABUTMENT ON SPR£~D FOOTING
==================================~~=

SHEET No.l£~_OF _
DAn::: 11-12-82
BY: RIll CHKIt: ~fF-

. ._------------------_..•._ - .._..- .._---- -

--·---~*H*H*~*~*""*·*·*·**·*_*""**-*""*-*""****""*·*""*""**-*""*"**.*·****""*.***.***.*~-*""**********"*'***OUTPUT
********************************************t.***************--------_._.__.__._--------------------_._._-----_.---._--_..__ .._-----_.. _-----_.-

ALL CASES INCLUDE ACTIVE PRESSURE AND SURCHARGE
AS INPUT, DRY OR SATURATED AS INDICATED

LENGTH OF FOOTING ~ 4.50 (FT)

·-..----L"'OAILI-NG.·-.-----VU+.I-C-A-L ..··--··---UO-f.:·Z-··-·-···-··-··-H·OMEN1-·-..---·EC~-·SP.@·-H-EEL -·SP····.@ TDE [lkNG L
(KIPS) (KIF'S) (I<~-FT) (F) (KSF) (KSF) (FT)

DEAD LOAD (DRY) 3.246 1.435 2.52 0.78 0.000 1.468

---j;lDb-t--b.L -4-tlRY} -------J. ....-2~ ..---·h43_5 ----·-2--52----~.. -7-S·-·----O-.... O--00 ----1.468 ----4.42

IlL + HL (Df\Y)

D + L + H (DRY)

3.246

3.246

1.435

1.435

0.78

0.78

0.000

0.000

1.468

1.468 4.42

_._--_._ ..._---_.__._._._.--._--_._--_.._---_.-_..---_ ..---------_-.---_..._--_...._.__..•.- -------_.. -

._--_._----------_._-_.._ .. _...__._-_._.-..._----_.•.•-._ ...•..

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



SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'C' AT DIVERSION CHANNEL BRIDGE

/'26SHEET NO. OF .. _
DAlE: 11-t2-82
BY:RDl CHKD: JAr

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

CANTILEVER ABUTMENT ON SPR£AD FOOTING
=====================================

------i*H1*HI*HII*HII*,.***»***********.......*-***.»~»"*** ....*.*...***********"**----------­
FOOT I NG ?10MENTS

************************************************************-------------------------.._-_.__ __ _ _._-_._--_._--_ .._---
A NEGATIVE MOMENT INDICATES TENSION IN TOP OF FOOTING

-----------A'f HEEL FACE OF S-=f£-M·---A.:r·-f-O-E-·~-A£--E-_GF-·Slt_M··---··-·

LOADING S. P. MOMENT S. P. MOMENT
TITLE (KSF) (K-FT) (KSF) (K-FT)

- - - _ ..... - - - - - - - - - - - - - .'- .:.:--_.,.~--=...=..==..::.=-=.=-=.=..=...:...=...=.,=....::..=.=.=.. ... -

--jDIol-te;AI!-----kMIl-·-..(-r~.y-). ·-~- ..-'O-,~1-2-·----·-0-._o-2 ----- ----.()... 8-87 ----·--···---··1 ,·17-·- ... _--

DL + LL (DRY)

DL + HL (DF:Y)

0.512

0.512

-0.62

-0.62

0.887

0.887

1.17

1.17

.--I!----+--b.... +.- H-('-{t.Ry-.) .·----·-{}....-5-12-···-----...-..(}-rb-2 -- ·---------(}-rSa7---·--· ---------1....... -1--7-- ..-......

--_._--- ----- -_. __._------_. --------_._-_._..._-_...._.. _._---- _..•.. _.._-- ......._... _.._- _......

-_._....._._-----_._-------_._--_._--------_.------_.._-._..-..._...- -_._------_._-- -'" _... -.- ...

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

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

------ --'-'" --

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



.._. __..__..~~-- .," ---~--'--""-'---~-- -..-..._--- - ----------_.__._-.-

------~------_ ....__._--_ .._-- ..-.- ..• _-.-- .._- ._-----_. _._-_._..... ------

SVERDRUP & PARCEL

JOB 8080 FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
TITLE: WINGWALL 'c' AT DIVERSION CHANNEL BRIDGE

-------_..-_._-
CANTILEVER ABUTMENT ON SPREAD FOOTING
====================================~

SHEET No.L7:?_OF _
DArE: 11-12-82
IW:RDT CHKD: JFr

------:*******************-*******t-***:;:**** *-* JI; *********************:;;---.
STEM WALL MOMENTS

************************************************************
HORIZONTAL LOAD FOR USE WITH DEAD LOAD

IS PART OF WALL SHEARS & MOMENTS

PT HEIGHT ABOVE
t FOOTING

----------4(F--l"--/-)----

._---------_.._-------_._.- ._--------_.- ---_.
SHEAR MOMENT SHEAR MOMENT

DRY DRY WET WET
(KIP-)~----( K-F-T-)-·-~-(.KIP·)·--·~{ I{-FT-)

1 0.00 0.904 1.388 0.904 1.388
--------2------1.00------- ·-0.574·---0.6-54-- -·-·-0.374----- 0 .654-··

3 2.00 0.304 0.220 0.304 0.220
4 3.58 0.000 0.000 0.000 0.000

\

\

---_.._- \
\

\

\
\

\

\

1.\"" .
'. '\ '., .. \

i '\ \

\
\
'.

\

\

\

\

\.

,
\



SVERDRUP & PARCEL

JOB. ~t?§O._._.._f~!2l'1~ ... j_ A_c!?C.

COMPUTATIONS FOR .7)lll~RS)oIJQNANtJEt..-

! !AAIN6WALL-S
:--1 t

.--1-J- ....
: AlA L.L- ©

SHEET NO. /2 g OF

DATE /I /g-z..
BY ....-~ CHKD JFF-

>.~

d 1/

~"t = J2. S'
d

/I

fer!, ;: (3. 5

7:50170/-1 1U-'NF (n=: /./7 K ."r/,::r)
~ = 7.5
A... :; (1'3)(.06); 108' It? 7../rr

Top BINr;= (11:: 0.62 K-FT/Pr )

IC- = 3.4-
As =(I'3){.03) = .04 In'-#-f-

SL 'OlN6

/1012. ~

Vf"RT

: /143) ~/~"?"

= 1. l <U K 0.4- =
PA~sIVE

~LlDIN6 OK.....

I. '3() /(.;f:.,-

l. 9/ "-/,..,. (sAn~ As WA 2.-1.
3· 2/ ~ > IJI3 5 ~/r:; ./

'A'I )



SVERDRUP & PARCEL

.JOB ?O~O .peDHC_//~~X
COMPUTATIONS FOR ~IVEI2S1.91J CII/J" J~L--

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

WI:JU- ©

SHEET NO. 129 OF

DATE III?Z

BY ~ CHKD JfF

K= 10,5

~5: (J'3){07) : O./O;n "LIp ....



SVERDRUP & PARCEL

.JOB~q.- Fr;-Pt'LC 1~C 0::: ..

COMPUTATIONS FOR J;Jll!~SI0)J aAl;tJ~f..-

SHEET NO. 130 OF

DATE /I /~z. ..
BY '~-CHKD tJFF

:_.~W~G .WA LAo'S
f; ,-;-j-'_."

i :
._'-'.-:.~-_. \

\

\

\ 1
\

'.

I
\ \

,
I
I

\ I I I
=

I

I I
I

1 I

I I
I

L L L

I
___....._ ....._. ...__ .. . J

.. '

I~O'·

6 '-6" --1.__6'__-6_
1

'_-+-_.:-6-~'6_"_.....l

.. ~--- ----- - --". ---~-_._...... _-=-_~Y_·...---t--- ---
--------. ------~.---r__r__----1

T
I

7­
I
I
I
I i.,--------

I v '---
.----1-""­LA7'---_::::.J. I--------J

~---,I ~
~-'~'''. .,r- -- --I------~

'\
I

\
\

\
\

ir------+-_....L_,
I I



SVERDRUP & PARCEL

JOB ~OK(JF..~PtU;~-l-__Ii~.'Q_~_ -- ---

t7

SHEET NO. /3/ OF

DATE Jl/~Z._

BY _.1?!L--CHKD -- ~ff

()-­,I

N

I f I]~ R~f"" ~ HA= BRIGS

+.... V;"., ,". r )
-t-+-I-r----,"'7'>/,~='y;,.".:......G-,tJ--~-~....:..::·~~ t ~:'-Vv # 'Ie! 1'G

,l

" £ F

'BATTel(

,,,"~ fI~ ~/'i?'

* ..
5*6 ,,- D
Ai.T_

I; ;,... 10- ~ _/~/~I. .

. ~
~ ~~ j

5'6/I
- il j
-,I
("l

fJ4@rg"

\ ~Ij
.
~).

8'-6"



SVERDRUP Be PARCEL

.JOB g-qgo _. (:"CP/1C. /Acce
COMPUTATIONS FOR V/.lf:12~/OIJ CNAI.,,):;::;i...

SHEET NO. /32.. OF

DATE /11'lZ

BY ~-CHKO JFr
._... --',' .._~.,.

r 1

f j
~--+I ,,<.y~' ~ l

BEGIN

f]IJTTc/.."

of
~1t4/'D

(AL.'T)

/2/1.41

5"4 D

~ * f j

#~I~\ I I ~
Sf'4'< i.

1.\ 10 / NI:r r---,...=--=--=--:"-=--...Io:l~....I -. -r' ·H
2'-6 ~ " 1~2~ _~.~_~_ ~

6'- G/I

-,



SVERDRUP & PARCEL

JOB rO~o _F~Qt!c;_lfJc;pc

COMPUTATIONS FOR J)/tJE}2S It2':J. CN~,)tJ~L

SHEET NO. /33
DATE II /~< .

~~

BY '!"7'----CHKD

OF

JfF

1'- 9 /I

4'.6 "

I'· 7 ':/ I ~ I 'z "

1'-0"

n
r 1

I j
t-~+-------.l1 7 ,," @ I~" E.!.)., E.~.

r

;~~.,.-_¥..-_--

I

J
lUI
~I

1::1:,:::..

:SECTION



SVERDRUP & PARCEL

JOB _'I0~Q_FCD~~_-::DC~__

COMPUTATIONS FOR ];2!.Y'CE"RSI9 N _.--f:&&NNEt.r._. ..

SHEET NO. _L'J.4__ .0F ..,- ----

DATE jq}f.3:, . - --.-

BY----~ CHKD----JW

I

PIER DEslc/'J
~ Fool/;vC~

,f

P7310 , \ BRIDGE

_CAP 73EJ¢r! ~ CO/-V}-ftVS
Sf P

,-+--=13~c=R===R=tJ=A=L=Y=S=1s===f=D=G=-S=I=6N=-
~ f

---i----r--
--i ---lJ.15f=

To ANALYZE

---+ ---- --~-_.-.

in~ut data
.ach live loed lane co.bi~.tion ~lus dead load
and n••atiYe •••b.r loads fro. eo.binat.ions

2.
3.
4.

P7310 HIGHWAY FRIVGE PIER ANALYSIS AHV VESIGN
t:u[,£SCr.: 1F'T ION
Revisl0~ of CEPA ~ro.~a. No. 2.0110.
Hishwav b~idsr AASHTO load a~~lieation. ~l.ne ~~a.~ analysis.
and ~rsi.n of b.a.s. colY.n~. D~d ~oDtin~s. The f~a.e ae"b.rs .au
be haur.ch.d. ta~ered.or "~is..ati".a"d art""!I~d i" loir.slr 0" ..ul-ti­
story ..att .. "n. The 1aunda~iorl ... 1' I.he .. i,,. ca~ i>e ir.dlvi<hlill
colu.ns footinss or eOl'ltil'luous fuotin~. ~ithrr 01'1 soil Dr 01'1
~il.s. ~olu"ns .ay h.v~ a r.ct~ngUldr ur round cr ...s~-s.ctiu~.
D.sisr, or •••b.rs is to .. the S.. rvic. LOcd V.sisl. /letha"; ,r.d t!',e
optiol'l of Load Factur Dasi~. i~ aVilila"l. ror Cd" ~ea•• anG
colu.ns or.lv •
• UIHF·UT
1. "T~af'ic la"e locatior,!; a"d co.bi"atio"s
2. .asic structural confisuratio"
3. Chaic. of AASKTO loadi"s
4. Concr.t. and reinforcil'l!l steel .. ro..erties
5. Strinse~ d.ad load redctiuns to cap
6. Npri:ontal loads and t~a~.retur. ranse
7. Choiee or tird or ~~iral colu.ns
8. Choice of continuou~ or individual footin.~

9. Choice of s~read or ~il. footin.~

10. Allovable soil PT.~su~e or ~ile load
11. Pile batter
1~. ChoiCe of De5isn M.thod for C.~ 8ea.s and Colu.n~

...OUTPUT
1. Print-out of ell
2. Ke.b~r loads ror
3. "axieu. ~ositive

';u~t .e"tioned
4. Dead load onlv .e"beT loads
5. Hori:ontal torce e.auer loads
6 •• T..... rature chanse ee.b~r loads
7. R.auir.d reinforcing steel for bea.~ .~.b.r5. col~ans. and

foatin.s
8. Reauirrd footins dia.nsions
9. Pile ~att.rn. aaKiau. and .ini.u. ~ile 104d~. end battered

~il.s for .. il. footings
10. "axi.u. soil ~re~sure for tootin5s on soil
11. Print.out or AASKTO loading co.bir,.tio,,!> G,·ou~. I through

VI for C.~ Beaas and Grou~ I t.hrough VII tor colu.n~

."LIMITATIONS:
1. !'Iaxi.va 13 ••ab.~s (not includins ".nti1.vers)

-6 ca~ a"d t.ie b"•••e.ber~
7 colu.n •••bers
6 continuous tooting ••aber!;
4 cant.ilev.rs (~ on ca... 2 on continuous footin.)

1~ Juints (free .nd5 of cantilever. n~t eounted 8S Joints)
16 lane ..osition.

:2 strin•• r reactions on eantilever
29 5trin•• r reactions fro. eith., s ..an
40 5trln.er r".ct.ion5 total
10 5••••nts ~r •••b.r (aust alv.v!> b. an .v.n nu.ber)
~O live load lana co.binat.ions

7 lanes ..er co.binetion
5 choices of bar .iz~s for c.~ de~igll

~ choice. or bar 5i:.s for eoluan desisn
100 piles each individuel footin•• ~att.e~n lO x 10
~OO Piles continuous faotinS ...at.t.r" 10 H 20

Sva.et~lc.l ~ile ~att.ern. olliv
Unifo~... il••~acinS in .a~h dir.etion
!linor d.viatior•• ira colu"" haiSht.. a~. r ••Ulr~.,j tar
.uti~le l.vel eo1u.ns ( definrd bV Joint ~••b.~.)

S. Coluan inclinations .u~t ~e ~.all ( ••~u.eJ vertlcal)•. "f..es ..1th cont.inuaus- foot.in!!. ar.. anah.:.r:l as- if
fcotin••tiffne.s w.s in~initr.

7. Coluan 0.5isn IS for pris.atic •••b~'. onlv.

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

I

I
...--+-----,- -

i I

--~-~--~-

',. -~........

4\



SVERDRUP & PARCEL

.JoB ..?9~Q__ FCDHC jAC!X-

VIIIER.S/ON eNA!.'!/ FL-COMPUTATIONS FOR - ...--.--.~_.--- ..__

SHEET NO. _l3..5.._ OF.

DATE j?i~.l::.-.__....__ --- ...
By.-53L--CHKD --JFF

\

.·1
..."'--....,!-~! --..

. _...;..----: .-

P'ER. CAP Gr=OHElRy

r'-'
1' .....

---- . J-~--
"- /

B'-6"

6'-9~ II

i..,
.r-

"I. I' .v. 4LJ II
I!:" PIlD 'DtST :l/S.A') f /4 ~ T

5'- 3"

._,-
-'-

•- ::
~

·-+--i--··
a;...;.,,~~~ -+ L.---+ i

I*,PTN: (1.67' ~-?j(!~?f3) 'TIW 30~ Cro 30 •

.-t(2)(p.S.).; ~ ~.261

C/7P (,.JIDTH

NIIJ EOGe CI.£IoICANC€- F~()M 1]~N6;::?qQ

~ b,1

__oj _ ...... ·A ;

·--~---r

!
-'7--~----+'



SVERDRUP & PARCEL

JOB_~9ffQ__ fCDHC IACDC

COMPUTATIONS FOR n Ivf:Ii!SIO!J CNfW!£t., _

136SHEET NO. -.----. - ._...-. OF. __._.. __

DATE .J2Jf..-h.... .. _.._ ... __
BY ~V CHKD .-.Jff

r
i

89 '-4"

'- ¥'-a" ~
~
,I

N

--...,.__--.........--t\'\:.;.:.j-----.---_......--__' ~6-9Q=t:

-;---r-'" :~.

i t
! i .

0-- - r"._...-t-- __-0-

~T ltv/Ton
c~p nJIe~IJ~SS

@' )"PAtv'/C

=(?/6 = '3'

:
- i
,_I

SOl=' 1/7S. 97
'i1

_Top OF 'Mr;;< C~p E/..f: VS.

-r-----.r----~--------l
~ ! ~ ~M3

~t===J==1l-----....F?-;

'PIER

LOWesr OC/TSIO E G,RoEJ(, r1.
37 f'f OFFSET

17 T,u) 30" : 2 f. 36 f't OfT STIJ7Jo";

wit< To tt 1!PAO{,.)I;'I r:l~V.

'Rl.)£ -7.25 w(.02){n) - (.OCZ8){U. 36)

RwG - fj'. oS' ToP OF C/tp E~IJ.

2 IZ20.57 12/2.52

__.i_~_.~ 17.20.92 /2/2. ~7,

~-.f=:========>=~~

, : i
--~-'1·~-~···

,
. ..l'_~__~.

1 ; .

. " - .. ;- -
;

,­
I



SVERDRUP & PARCEL

)[0'60 FCOl1C I~cocJOB _ .. n.__ ~_ . _._.._ •._.. • '

COMPUTATIONS FOR VJ(/f;j2$!C:/~i_ Clf.~-'~)!)~~"

SHEET NO, ! '3 ]OF

DATE _(q/~Zc

BY ~"CHKD JW

/'

(

7

0- :rOINT

D - f1EI1B£R,

.CCJAJC~E'.i. __.,[~ .=,. ,30oQ.psi

Ee :/J.~()JS33 /3060 = 3}320,OOQ psi.. (='47g,Q$?O /(SF)

. .

'Nr/I1!3ER OF TRAF;:-/C LAAJES.

BIVRRir=R To '"BRRP-iFR ::, 6g I'

~<i/12 -=' 5".,67 5" LANEs
t'?Is:: {3.:~O Pf!L;hNE:

S"KEtJ· LOl1oF.o /-JltYrV = /O'/G~ 30 ;:; /1. 5S f't
S-Uf,J fA",r:: (VJ):Y:i = f'],tO!Cm70 :: /5.70 Ft
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SVERDRUP & PARCEL

JOB. ?O~O FCDf1C lJi_coc
DIVERS/ON CNf1tJIJEL.-COMPUTATIONS FOR. ----- ...•._. _

/39SHEET NO. __.__ OF- ...

OATE .-,!?1.~.2.__._.__ ._ ..
BY ~y= CHKO __JFF

:~-:-=-':"I~: -;..•.. , -

-L~_!.
, -, I1EA12 LoI:.D 72f~C7l0tJS (Sf:F T3(:IJ~ N(' 7:>rcSifJ ...., CAl-CS} __ ' .... _._..

i I
: . I

-1' rb~ ~ 2 (t~/7 + 6~.'l +32.8) to 2~7 = 562.3 K

~PfJ::fr:'I Lac,<tr-'IOJ,/S poR CAP 136tv'1 "i)f:'s1(;A.J

- SLIGJ./Ti.-Y TO 7H~ ;<!/6;.,T OF (;IR06< Lo/lO~

- AT FACF OF E<:yV'ILlAL./CA/T IJI2P~ Sqt/.tJR~ C.oLV/'-fA!

b =/7r(3)/tf = 2,66 1
-:-2 :: /.33'

5"PAtJ f 1/, :: /.33 ' (FACF D' CoUt,...",) - PC ')

Az : 3.96' (SL'GU7"L"I To RIG,., DF GllZal2. - KG)

A, :: /4. '4/ (1?G)

A4 :: /6.b7' (r:c)

~PAw 2 A, = 1.33 ' (re) 4.13
,

IJ~ :=

(.J., : 7.'33 ' (1<G) fI'f -= /1.00 '
As = /6.67 I (re)

I

!
..1.. ..

i
i

'--'--'-;'.

~ I :: /·11 I (F"c)
A~ = (.00

,

A3 :: 10.69 . (RG)

t. 4- = 16,67 / (Fe)

AI :; 1."37/ (Fe)
4.. = 3.37' (~G)

Ib : /1. OS' (1?G)
At; = 16.67' ere) . j

--+._-~-+-- --'.
; i

"----!'-----r .. - .... -

, . .
'--r---'~_. ---.".

J •



SVERDRUP & PARCEL

.JOB ~c::J<?O fCDhC (AC"DC· . ._

COMPUTATIONS FOR D/lJERS/ON

/40SHEET NO. - ._. OF. __...•__ .

IO/rgZDATE --.._-- .__•.............

BY Y::5T CHKD -JFF

LOADS

P7310
- 1
..' !

....==:;==

~ur·FOR

:t~/ZONTAL
.1 ••.•.._ ..

.&"htJO ON ~PtFRSTRI./CT(/Rc (w)
9.6Z/z.. ;:."f.~/' Al1/)V~ c~ ';'R~~ ?~O{m:u_

TI2AAJSVFcr~

~ 1'f.24/(

D<:CK..

'"-I -- )1 - t

'c i I
,,~' '3'~

- tv)
M_I~_

." /

I

To,o OF C.Jl~ 13f"/~M )

/2.33 K )

4, 93 ~ 5
Ti2AtJSllcT2SE: .(/00) (nJ.-T3)//rJoo ;
LOfllGiWOJN/;L ~ (40) (123- 3'3)/ /000 =

II ToPH:R (T?E:SolVF TO FOIi?CFAPPll;~..l III tc~) b
0'

4oFS25 )(3';(31.40: +(3~h.2?X23.:27~ 1{33.1fO)(;)OO) ~
:: Z.07K

..

Ii: P'f:R' (ASSul1€- CAP ~ "RffTIW(;tf K'f.s~;llr~ 70 F"t>Rrt== /Ili
... l i +- ..J •

•.. ~ rA!33X3X33.'IO) • (,)(~X,,·27X23. 'l1)] !r34.90)/1000) =
..._: __' _J....

!

; . 1 ;..---...----_....... -
i



SVERDRUP & PARCEL

JOB!?O~O FeDtK..--i!1;~ __ .. .. _
D/u~I2SION CNANJJ~,-COMPUTATIONS FOR .-. .__._._. _.•

SHEET NO. _.1!tL... OF __

DATE lCZ!..[.Z: __.._ .
BV-..RT: CHKD-~FF

.~T .. FOl? · P73/0

O.3~1I =(0:3)(72.19) =
(@ 70p OF' CAP '"'Bf't,M '),.J. To PIER.

P~i~~ nT. 1't'a<"''' Ji.CAr q,..,
, I I

'(= 4.'6/1".33 + /.~ ~ b.64Ft

Wu = W' (33.401"b.b't)/33.40= 1.20£,1

!WPE~:STRvCTLJRE n
w r:=:r:::;::::::;::::I\===:

~~J ."1,
~.. .. " ,
• !;J 0 ~
~I ~ 0-. ~

I r.; ~
t"'l('r)

Iv'" : 1. 20[''1.24- S;Ai 30" .,. 59.32 G:, 30"] :: 70. 121( ~ //
ftJltJD II PIER ON S:lIB':TRVr"vRF = 2.07 i

72./9 K
..L.-.......... L-_-J

2/.66"

i !-T"- ~ ...,...

. : *HH"l770,J 01=

'-~'7--+-'-!-

1/ To PIeS

48. J8 1<

/7. /7
65.35 K

19.60 K

{,J.L = W (33.'10-&'64)/34.90 = /./5 (,J

W...L = /. /s [/4.24C:P 50" of 59.32 ~AI 30"] =
WIND ~ P,EK DN S-v8ST12UCTVY<E=" =-----

W.J. :
0.3 W.J. ~(O.3)(65,3S) =

CEAfT'KIFVGAL f:Ol2CE . (C~) - NoNE

--4 - --r- - .-

..-..... :-.T+T---+---+
1

,
---'---'-,-J.-- . .~

. P: =, t.37S(~.~) = 41'b psr
WfOTI.· =- P,ER. D/M1~~t<. 1- 4 oe.f.J~'s F~cl'; r,o~

• s + (2)(q ) :: II'
~JiC>~IIC? 76. Ff?Ulv. ,F"oec~ @ t or: CAp

! ',.!'

... _~?f~.:=-l1~j._~)(/~/?)(xi.'3) 1/~3/~(loo.o) : !i. 39 K

STeEIU-1 FL-OLJ (SF)

-!---'----1~ .

-+---+-VI=. 5, 5 Pt/S"~~ T)€:S/6AJ CRI:E!2JI7

ki= '.37~ Pt 5--+---'--=--+-



SVERDRUP & PARCEL

JOB_?:08:.Q FCDf1C jAcDC . ..__ ... _.

COMPUTATIONS FOR UltlERSIOAJ G;;;NN.f'---__ .~_.

. /AJPl/T FoR.. P7310

SHEET NO.. J1..?:- OF ...

IO/~z.DATE .----..-.-------...--.-... -

BY 92-Y: CHKD ..-JF-F

• : I

-~-t"-T-- .
__._-419/JGITVoltJAL FOIZCE (LF)

,

----;- -:i~~'~ Lo,,~ = 640? Ip t I~ 000

LfILAAJE' : (.05"1';13.31)(0.64) t I~ =
(A~t/"1 F' '3 /"AiJ€S 1111)I. ON£: ''DJIUC'nt)N)

3 LfWE5 ~ 90 % ~Ot.K77oiJ

l'!£:sOLVE To EQI./lv. Lono AI t Op 7.51-'1 - 1/ To PIER

,. I' I' " AT lOp {f f' -.J.. To 'HfR

1/ TO PIER.

II

WL
/ '

//.,);0

/. /. /. /.

@ rt. CI:JP - 1/ To PIER..

" 70p of lAP -.L /I ..

__ /I To P'~R

I • i

=~ti-O- :: [12.33~ 30· t 4.93S:-30~(49.D2)/33.40
,

.-"~-"-_.".-r--"
...L To 1"(;1(.

= 19.291<.

-~-_._-_ .. -
1 .
• l '--:--i--.

: 14.66 /(

Con 1:.' .



SVERDRUP Be PARCEL

JOB ~0'60 FCDI1C (ACDC . _

COMPUTATIONS FOR D/IIE'f!SIOtJ CJ.J~tJIJE~ _

P7'3/0

SH EET NO. ..1.13 "_'. OF

DATE!!?h..-Z- . " .. __ ._

BY-~ CHKD--JFF

,
__.1 ..• _

(Con t. )

LOIlD liTo P'eR .l.. To p,~ T<cF
SF 5.39 0 /41

llL
2/.66 19.60 14-/

WL /9.29 14.66 /42
L~ 9.6 I /5".93 /42-

SS.9S/<. 50./9 K

TEMPEl<~ TUI2t=

F,.Qu.... 40
0

'R/~f 40 0

AOJ"v'ST F,QU TEMP. To ACCOUNT FOR ~Nl2iNK AG c
US~ PIER TwO (p~p TJ.lfUE J /111 CI:=,-,-~12 J 'SEes VE,l2Y L lTTl..-r:: T/at",,----r)

CfZ£EP .¢ ~RINK.AGP 7Zei6T:: /2.49 - /1.1/ : /.IZK. (SA'-r: 43)
7€1'1~"'1IfU. 7HtZvSr ;: 26,.52 - 24.03 =2.4<j" Fot<40·::A:.l (i"/.. ··~ ~J)

2,41)/40 := ,06 t</f>~

/./ -/.06 = /9.50° (E"QlIllJAl€AlT) .s-IOY 20 0 F

:= 40 - "1 S. '3 ~ - 7~. 3 D t:""

!'P"I2~~L To P)~I-;:
l ' ,: iASS~/f1(; A S~R.JA)J<A6C:

---,---,--I - .DOD"Z.. 4 D .: __ .!-._ 0 - _~OOVOo6

,0002 ---+---...f.- ~- --_.-.
I

. i.-..... ------t"- ...

··-f-l-_···~-­

I i
"-+--:'---4­,



SVERDRUP & PARCEL

.lOB &"OlSO KDHC /ACDC

VIi/FRS/ON CN~NAJ~L-COMPUTATIONS FOR . -.-----.---....- .

/4-4-SHEET NO.•._ ..•. __ OF.· ..

DATE IO/~? __. .._. .
BY-~CHKD ..... .JrF-

. ===-;=- .

.. 'NPf/T 'FoR P73JO

. I I.
~! $ARTj.(QUS~E.(EQ)

1 J

'--1 ~elIGI.fTS· (@ PIFTe 2 )

, ,
.. _-i .._ .._:_.

S",pcRSTRvCTvRE Vi. (Ig/.ts)(2) = 3623I<.jGIRDeR (51-17. <;2 FolZ PJ~t<5 2-#4)
(9GJIU~RS ) X 9

526 { ..' > 32 b I

l1ER CAP; (525)(O.J5)Kg9:33)(2) t(7S-X ,) +(2)(7,/7)(1)/Z] = 205#<
G/IeOER PEcgTAL.S· ~ (E 11~/6}(T! :: 6,j3')(2,3'3)(S.2S/~30o)(O,IS) :: / 3
Yz CDl.PM#J5: (5)(1r'3/1-)(29.90/2 )(O,I» :: 79

TRJ13 EQ WEI GriT /IT 'PJ ER.. tr 2. = 3 5S8 ':

A~svt1E" ('OL.v!1I<J!> r::IX::-O IJT 1=16.

CoLl/nAt flF/GN r == 2 9. 90 Pt
ICOl.> (G20SS) ;: (5) 7r (3)4/6~ :: /9.?f ~r4:: 112,240 in" 29.90 I

E:: 3320 ~

P ::~3£II{3 -= (.S){3X1120){412Z40)jg'2)(29.90/2~"3
p::: 356 K (@ &T"TOM 01=' CA':> 11M.)

e~50t..* TO r:o;2C~ @ t llV~ - If P1~1<?

" " /. @ 1OfP".(i.~ - ~ P,fe

'Fit: (3Sl,)(Z9.90)/(29.90 ff,S) :: 339"'­
P..L .-= (356) (29.9DI ('l9.9()t].0) : 324 (..

~T-1f,' ~. 0,'32 /3SS~J339 : I.04-s.~c
iiI

+~ ~.- O.12!'SSSg/32~ . /.06SFC, -~._.~_.. :

.~-A-1-o. 22~ (DFSIG~ CR/T$lIA) _', !-r~-'--

CII :0.06 '1 AA~~TO FIG.J.2. 2D B f per/61J CrlITCR,/Fj _.J_.~ __.;
CJ.:: 0.06 :5.

J='.l= /. 0 fit =. 0.8
EQ~. CFW' :' (.o,){t.O)(3558) = 2/3 K @ CG 0': Tttl13 tflUS

EQll~__.:.. _.:1,,06;J.Lo.g)('3S58) ~ /7/" I. '0 ,. II '1 Co,,!...



SVERDRUP Be PARCEL

.JOB_?"..Q<§J-? ..._- Fe DMC IACD_L ._._

COMPUTATIONS FOR D,l.J€R.SION .r;;N~IJA!~'-__._._ .._.._..

14-5SHEET NO....- __..__ OF •. _

DATE _.J.Qj~2.._.__._.._. , .

BY ~ CHKD --J fF

,INPUT FOR P73/0r .
l ; ,, .._----+-. _.......

._.: .. f~&TNQlJ!H~.f! (EQ) COrlt
f [,

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

,

FI' LNT At2M M·

5'"$ '326/ 37.60 122,6/4
~o 13 37,25 48+
CAP 205 35.40 7257

}; (01- 79 26,43 20~r6

355BJ(. /32 443

12'FQ:)L VF E:Q To EQlJ/v Foi<CF AT .~ 0 F CA~ - II To PIF*!

" /1 I' " "TOp" II _ -L " I'

EQ'I = (17/)(3722)/sS,40 :: /~O~

£Q.J. (213 )(37. '22) /36.90 = 2/5 K.

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

_,_-,-_ ...1 ..
,

-~._-!- ... ,

.• I.·... -_ .._----t- -, .'.-t---.~ ... ;..
. ; : .

:~1--.J-
j :

L. ...
;



P7310 BRIDGE PIER DESIGN
SVERIJUI IN) PMCEL fORM 1 ... -,,-

I J 0B NO. lR 0.'1 ,.,
IT HV AJ D E R IB l~ 0 OV E.R D J V- El? SI CJ /II ~ H L P Ell n ,.

OliOv 1- ,.. I'" ~ II

P E.. No• PI £R FIN III- y~ I~ ~ II b tJ ES /6 N RV II '1/ art R~ IT e.. UF IfI

caECS)CCIE(4)C(IE(2lCaEUJ

z , , , , ,. ,_, , , , , , , , ,_ ,_, , , , , , , , ,. ,_, , , , , , , , ,.,_, I , , , , I , ,. ,_, , , , ,

IN'UT f0RM9 REOUIRED,
aJEU)-I. PIER fNLYSI8 IN) DESICN

2. FOOTltG DESICN ON..Y UNDIVI[UI, FTCS.) • • • • • • F0RPt9 lL~O HU IS
(CONTIM.DJS FTCS.) •• FORte 1,10 THKU 12,14,15

C(IE(2)..o.
C(J)E(3)..o. NO PRINT-OOT (f' ftAStfTO URlnc COIUNATIONS

1. AA9HTO lOfIlItG CMnmTI(M PRINTED
C(J]E(4)-o. EXIT ftflER CfJPLt::TE OESICN •••••••••••• FORMS 1 TtRI 11

2.' EXIT AfTER PIER ftft..lSIS • • • • • • • • • • • • • FtRM9 1 TtRU 8
3. EXIT AFTER DESIGN OF PIER CFP • • • • • • • • • • F0RPf3 1 Tt«U 9
4. EXIT AFTER DE.C)lCH CF COLlIte ••••••••••• FORttS 1 Tt«U 9
S. EXIT fFTER DESICH OF COL.tJtta ON.Y •••••••• F~ 1 THRlI 9
6. EXIT fFTER fNl..YSIS FOR CfF BEfit IN.Y CaM'. Ba'U.FORttS 1 TtRU 8

aIE(S)-I. SERVICE LOff) DESIGN (MUST BE 1.0 FOR FOOTING DESICN)
2. 11.nPftTE STR£NC.TH 0031CN (l(lfl) FACTOR) (F CAP BEMI fN] COLlJI'S ON..Y.

STRUCTURE PARAMETERS (CCl THRU ee18 G'l.Y. REQUIRED fOR C(JEU)-2.J
NO. ~c..COO. tIJ.
CPr tIJ. NO. tIJ.CONT. REL'D. aKRETE
CtM'1'" c~n- CPr TIE FTc... tIJ. tIJ. NO. SlJIPT. fO.UJJSCF
L£VEft't LEVERS BEIIt9 BEFt19 EJERH9 co...,. JOINTS SlrPTS. JOINTS ElASTICITY (ICSF'J

3 Ell ~ Ell ~ em fm Elm rm Em ~
NOTD.

U PRQCR.C!1 mlo IS INTEMJED FOR USE tI£N CQ.JMNS tfWE €K.Y A "INOR DEVIATlntf
. IN t£ICHT (FOR "tLTlPLE- LEVEL CCl.tJtfSJ fN) tIE.. COWW INCLIM1Tlntf IS 9tft.L

2) .MXIIUt NtI1BER Of CftlflLE~.J.4 (~ (W aFt 2 ON COO. fOOTING!.
3) SUH Of CAP~ fNJ TIE BE.~ HAXUU1 8.
4~ ~XIMtJ1 NlIIE't OF CONTI~ FOOTING- BEFIfl.6.
5) MXlftJt NlJtBER OF Cll.lJtNS 7.
6) tflXl~~ OF ~INT~.i4 (FREE OOS.CF CANTILEYE!tCJ tlJT auntD M ~INTS)
8) F~ C(IE(H-2. ona CO~9 NEED JtlJT BE SPECIFlEJl.

9) fRAe WITH aM'ItUlJS FTCS ME fNLYSED AS IF FOOTUC STIFfNESS ...., l~rNITE

....

~l.....,

I~
C)
11

r



P73Il. BRIDGE PIER DESlrJ4 .
SVERMIJ' fN) PARCEL fORJ1 11 fClIIt _. _

PIER STRUCTURE DESCRIPTION

~
:"1

I~
l':J,n

x

3®zCD

~

JOINT AND MEMBER NUMBERING

® ~ (j)

4
@ 5 @

6

® ~ @

7 @ 8 ® 9

y

NOTES! '
1) JulNTS fiT TOP OF COUJ1NS ARE TO BE NUMBERED FIRST FR€J1 LEFT TO RICliT. THEN

JOINTS fiT BOTTOH Of COlUMNS FROH LEFT TO RIGHT.
2) CAP BEAH MEMBERS ARE TO BE NUMBERED fIRST FROH LEFT TO RIGHT THEN Cll..II1N

HEH8ERS fROM LEFT TO RIGHT. AND FINALLY CONTINUOUS FOOTING HtMBERS FROH LEFT
TO RIGHT.

31 CANTILEVERS ARE NOT COUNTED AS BEfIH MEf1BERS fIND DO NOT RECEIVE fI HEPtBER
NUMBER.

41 MEMBER INCIDENCES (REFER TO FORM YII1t. BECINNING JOINT IS fiT LEFT END OF
HORIZONTAL MEMBER AT BOTTOM END OF COLUMN MEMBERS.

51 COLUMNS MflY BE SUAOIVIDED INTO MULTIPLE LEVELS WITH TIE BERKS. IF THIS IS
DONE~ JOINT AND MEMBER NUMBERS SHOULD FOLLOW A LEFT-To-RI~!~ TOP-TO-BOTTOH
PATTtRN AS SHOWN BELOW (STILL FOLLOWING GENERAL RULE OF 8E~ FIRST. THEN
COLUMNS THEN CONTINUOUS FOOTING BEAHS).

6) JOINTS bN CONTINUOUS FOOTING ARE CONSIDERED AS SUPPORT JOINTS. BUT NO JOINT
RELEASES RRE REQUIRED.

7) TIE BEAMS ARE ASSUMED TO BE HORIZONTAL WHILE CAP BEAMS MflY BE SLOPED BUT AlL
DISTANCES MUST BE CIVEN HORIZONTALLY.

"Ii'~ -:>3'!
... ~. 't .'

"?? 4'"
.j ,). I

"''j -fro"I', ' ;, J- ""
,~.,. , "" ('
,,.~! .:' • ·9 L'

33.40
f).
o.
"u.
O.
~
l).

•
•
•
•

, , .. K1"1.......
I~ f6

..
1• i}

~~ .{r7
62 ·,r7
alc .r6 r7

I~ • I~ 7
2~ .~ 17
~ ~. I~ 7
It:; 2. 16 17
I~ o. 16 17

•
•
•
•

112 3

1
~

3
4

5
6
1
6
9

I 0
I 1
1 2
1 3
1 4

12 3 ... 15! 6 78'19 IIll 1 n UII' Ul

• • ·
• • •
• • •
• • •
• • •
• • •

• • •
• • •

· • ·

JOINT COCf«lINRTES COIM. fT.1 S fOR Slf'PORT

SUPPORT JOINT RELEASES
(ENTER 1.0 fOR EACH RELEASE)
JT. I FORCE X I FORCE Y I MOMENT Z



P7310 BRIDGE PIER DESIGN
. SVERM~ AND PARCEL FORtt 111 Filii _"

1 C! ~4 "5 Ii I

I • i9rf II 0 • 6
~ /0·~ 18 I 0 .~ 9 II 0 .~ 9 /0 · 617 I 0 • ~q 110 • 6 )f

II 0 ·~ go I • 0 • • • • • •
• • • • • • • •
• • • • •

ffi§] NO. OF LONG SPAN BERM SPACINGS TO FOLL.OW (29HAX) - DIM. FT. (SEE fOR" 4)

J '. I I
1 67 16

· • • • • • • •
• • • • • • • •
• • • • • • • •
• • • • •

~ NO.Of SHORT SPAN BEAM SPACINGS TO FOLLOW (29MAX) - DIM.FT. (0 fOR CONT, bIRDERS)

SHORT SPAN LENGTH (FT.)
N~=FACE N LJAR fACE

I CODE FOR
MsHTO LIVE LOAD
i ....JY :aJ~4:

, r)

FAR FACE
LONG SPAN.~I-iORT S~N

7'fi

~
\ \ .... , ..~n_ r tI1 -, /.....

- il . 711 SHORT -M--. ~
(J)

Q
-n,(16MAX)-D1M fT~

I

NOTES,
1) THE fIRST SEVEN NUMBERS ON THE LAST CARD ABOVE ARE REOUESTED IF SIMPLE SPAN

SUPERSTRUCTURE. THE LAST THREE NUMBERS ARE REOUESTED IF CONTINUOUS
SUPERSTRUCTURE. GIVE ONLY REOUESED INFORMATION.

2) SKEW DIMENSION IS HIDTH OF 10 fT. LANE MEASURED PARAlLEL TO CENTERLINE Of PIER.
3) CODE fOR AASHTO LIVE LOAD =1.00 =HS20-44 -1.00 =H20-44

0.15 =HS15-44 -0.15 = H15-44
-0.50 =H10-44

4) fOR SIMPLE SPAN SUPERSTRUCTURES SUM OF LONG SPAN BEftH SPACINGS RHD SUt1 Of
SHORT SPAN BEAM SPACINGS MUST ACREE WITHIN 0.01 fT.

5) If BEAMS ARE ALIGNED THEIR DISTANCES FROM ORIGIN MUST AGREE WITHIN 0.01 fT.
S) If MORE THAN SIX BEAM REACTIONS OCCUR IN ANY SPAN OF CAP. PAIRS OF B£BP1a

WHICH ARE CLOSEST TOGETHER MUST BE COMBINED AND TREATED AS ONE. SEE FORM VI
7) UP TO TWO BEAMS MAY BE PLACED ON A CANTILEVER.
S) OL AND LL REACTIONS TO BEAMS ARE COMPUTED ON THE BASIS OF SIMPLE SPAN SLABS

BETWEEN BEAMS.

m NO.OF 'C' DISTANCES FROM LOCAL ORIGIN TO BECINNING Of LRNE TO FOLLOW
I (DISTANCES MUST BE GIVEN IN ORDER OF INCREASING MAGNITUDE.). . - I I

I2ISl.I:L161&'1 11I 13161.1&'1/15
..' I I ,. I I I I • 1 I I I '·1 1 1 , I , I , 1 ,. I I , , I

1112131415"1611

lst I4-\Dtl
/In I ,., I'?I~

na131fl

91.15~14
7/?/ . I~/..;(I~

I rl1rt1.1"JIII
I 1/ / 1./ I I 1 I I ,. •

~1~.19I712 sI2l.ls1/19 1s~1•.ro......



P73. ~ BUDCE PIER DESIGN
SVERMUP fN) PARCEL F~ IV PUll _" _

fI NO. OF DL BERM REACTIONS TO FOLLOW (29 MAX. EA. SPAN. 40 MAX. TOTAl) - DIH. KIPS
(DOWNWARD REACTION NO SIGN REOUIRED. UPWARD NEGATIVE)

I I I

361 · 3 3 61.. l~ t3 62 • 3 t3 6 2. 13 t161. t3 '3 16 12- · 3 13 6 ,2 • 3 ~ GlL .3
B~ 2 • 3 • · · · • • •

• • • · • • • •
• • • • · • • •

· • • · • • • •
HOTES,

1) IF 8Eft1S RRE ALIGNED THEIR DEAD LOAD REACTIONS t1UST BE ADDEO AND ENTERED AS
ONE REACTI ON.

2) IF t10RE TtflN SIX 8EFlHS OCCUR IN F1NY SPAN OF CAP THE DEAD LOAD REACTION OF
PAIRS OF 8EFtt1S W~CH ftRE ClOSEST TOGETHER KUST BE ADDED AND ENTERED AS
ONE REACTION. SEE FORM VI

3) DERD LOAD BEf1t1 REA~TlONS ARE RPPLIED IN ORDER FROM LEFT TO RIGHT, REGARDLESS
Of WHICH SPAN THEY OCCUPY.

y

C(2) ETC.
eel)

LOCAL ORICIN
(STRUCTURE

SHOULD BE TO
THE RICHT OF
ORIGIN. ALL
DISTANCES MUST
BE POSITIVE)

(1 BEAM PER SPAN REdD)

I.BEAM SPA.-~5 +6 ¥¥+9 +10 ofl~ (BEAM SPACINCS- 1 MORE THAN
NO. I Q I NUMBER OF BEAMS.

II II 11 II II II 1\

NEAR FACE~ II /I " II II II II '--FAR FACE
NOTE -

ALL DIMENSIONS ARE
MEASURED PARALLEL
TO PIER.

x

~

I~
o

I~
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P7310 BRIDGE PIER DESIGN
SVERDRUP AND PRRCEL FORM V ,... -"

~ NO. OF LIVE LOAD COMBINATIONS TO FOLLOW (20 MAX.)

L. L. COMB INATI ON
11 Ii!! I~I£ 1518 17 18 IJlI

I
2-
3
4
5
2 3
'2

4 5
III
5
5
2 3 7
2 5 7
14 5 7
4 G 17
I 3 15 17

12 3 5 7
I 3 ls 17 9.
2 ~ g ?
J 3 6 ~ /0

NOTE.
EACH LL COMBINATION SPECIfIES A LOADINC CASE CONSISTINt OF A COMBINATION Of LL
LANES WHICH ARE TO BE APPLIED TO THE STRUCTURE SIMULTANEOUSLY. LANES ARE
IDENTIfIED BY LANE NUMBERS WHICH CORRESPOND TO SUBSCRIPTS OF 'C ' DISTANCES
ON fORM III. MAXIMUM OF 7 LANES PER COMBINATION. AASHTO REDUCTION fACTORS fOR
HULTIPLE LANES ARE APPLIED. LANES MAY OVERLAP, BUT LANES INCLUDED IN A
COMBINRTION MRY NOT.
ALL INTEGER (NON-DECIMAL) NUMBERS MUST BE RIGHT JUSTIFIED.

,~

I~
o
'1)

(



"'LI~IJI~1J1 'U.U I fU\l.LL tUI<M V1 t'0M1 __ Of __

112 ;, 4. D ~ 1 2 J 4., 1<1.: ,4. 5

~. ., ., • ~ 16 I~ • ~ 4 II 6. ~rY1~. .
J~ 3 .3~ ~.3~ 12. 1~.~71- .
'. "3 ,. 110. ; 9 ,13 • ~ ~ /6 • fs7 I" •
I. ;; '3 .13 11 I~. 0i! J6 •~ ~ '1.-:. •

/ \,

DO. 6 • •

o • • • • •

A(1) 1.55 A(2J A(3J A(4) A (S) FHS) (A? BEAM NO. (SPAN NO.1
(1 CARD PER ("A~ BEAM)

1

2
3

4

5

6

HORIZONTAL LOADS (FORCE X -POSITIVE FROM LEfT TO RIGHT) -DIM. KIPS OR DEGREES (REO'D)

t-lORIZONTAL LOADS NORMAL TO PlfR (FORCE ZI - DIM. KIPS (REO'O) A4

A2
AI

A3

~
.'1

I~

~

,

1Me 1 I
1I r-j .

.
,

I

~OTES.
1) ENTER DIMENSION 'A' TO DESICNAlE ADDITIONAL POINTS AT HHICH MOMENTS AND

5HEA~5 WILL BE OUT~UT. THE 'A' OlMENSIONtFT.l IS MEASURED FROM LEfT MEMBER
fND TO THE POINT (SEE' fICURE). THE NUMBER OF 'R' DIMENSIONS RND BEAMS UPON
E~CH SPAN OF THE P1ER CA~ (E1.CLUDINC CANTILEVERS) MUST EOUAL 6. ENTER ONE
tARO FOR EACH SPAN OF PlfR CA~. ENTER '0' FOR 'A' VALUES NOT NEEDED.

2) TEM~ FALL + SHK. MUSi BE ENTERED WITH A NECATIVE SICN.
,3) LOAD ~ORMAL TO P1ER IS DISiRIBUTEO TO COLUMNS IN PROPORTION TO IlL RATIOS.
4) LOADS DUE TO TEM~ERATURE CHANCE ACT AS AXIAL fORCES APPLIED AT MEMBER ENDS.
~) TEMFERATURE fORCES ARE NOT APfLlfD TO MEMBE~S OF CONTINUOUS rOOTINGS.
f) HCRIZONT~L LOADS PRRALLtL TO PIER ARE APPLIED AT CENTERLINE OF CA~ BEAM.

~ORlzn~T~L LOADS NORM~L TO PIER ARE APPLIED RT TOP OF CRP BEAM.
1) CROUP 11 WIND fORcrs ARE REaurREO IF ANY HORIZONTAL fORCES ARE 1'0 BE A~PlIEO

TO iHE P1ER FRAME. ENTER AS A POSITIVE fORcr,

._--.._... ,. , ..__ .,..- . . . . ..... .__. - ....

o
il



P7310 BRIDGE PIER DESIGN
FORJ1 VII ,.. _Of' _

END JOIN'f-

END
JOINT

~

8

H«) t~ l4..

BEGINNING JOINT1- ..., .... , ., I -.I

::I:
II)

<t COLUMN
SHAPE 2

• i

NOTES.
11 SHAPEI AND SHAPE2 ARE 0.0 FOR NO HAUNCH OR STEPPED HAUNCH. 1.0 fOR UNIfORM

STRAIGHT TAPER. 2.0 FOR PARABOLA. 3.0 TO 9.0 FOR PARABOLA fLATTEHIN~ WITH
THE INCREASE.

2) FOR ROUND COLUMNS ENTER DIAMETER AS DEPTH~ WIDTH AS ZERO. AND SHAPE2=-1.0.
3) VARIABLE COLUMN CROSS-SECTIONS ALLOWED FOK ANALYSIS ONLY. COLUMN DESIGN

ASSUMES PRISMATIC MEMBER OF DIMENSIONS DEPTHfOR DIAM.)MWIDTH.

J"
IQ

12
3
4
S
I
2
3
4
5'

j1
~ :11 "/

I
12
3
4
~
7
B
9
I~

Jill
I~r..

1
2
13
4
'5
6

rt
Ie
S

1 a
1 1

1[2

13

MEMBER INCIDENCES
ItEttB BEG. END

51.
S1
f'1
>5
sf,
>7
)f

51
60

~
..........

'"l-J
o
11

SHAPE 2SHAPE 1oCI I I

it 141t III 1 Ul

1 "'~ S · 2 S~, Ia.iiI • • • • • • •
2 f) ~ • 5. 25 • • • • • •
3 ::'~ . 5. 25 • • • • • •
4 .-~ 5 . 25'. . • • • • • •

'5 3. I -I• • • • · • •
6 '3. • • • • • • - I •
7 3. • • • • · • -I •
e 3. • • • • • • -I •
9 l3. • • • • • • - I •

10 • • • • • • • •
1 1 .' • ... • • " . • , • •
1 2 • • • • • • • •

MEMBER PROPERTY DESCRIPTIONS (DIMENSIONS IN FT.)
4~ DEPTH(bIA~ I WIDTH I A I B

~lsI617181911a1D

"6z
63
64
'5
~,

67
6'
6'1
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P7310 BRIDGE PIER DESIGN
SVERDRLP -IN) PARCEL F-. Yl1I ... _GI' _

NO,· A B leo I WIOTHCEl I F

, :;.. , ii ~, . _. ~ . I • 5. 2 5 - B• (; 7
5 "J~!1rJ'~ . ~ • . ~ . I • 5. 25 B. '1

/ ~
:::. : . . . ,. .
. . . . . .

CANTILEVER DESCRIPTION (DIMENSIONS IN fT.)
(NOT REO' 0 IF NO. CANTILEVER5-0 FCR BOTH CAP AND fTG.)

JT

70
-71

NOTES.
J) DEFINITION OF '0' SAME AS 'Stfftl' fWD

'SHfft2' FtR BEAHS fN) aLlt!NS.
2) 'F' tlJST BE NECltTlVE IF tfHTILEYER

PROJECTS LEFT FRtIt THE JOINT.

-- /._- ..-_... -, -. --_ ...._- -_.__ ...-.....

- I

u

[D

F

~

/5
o
I)



mfu BRIDGE PIER DESIGN
9VERDRtP fN) PfR:EL F~ IX fUIt _ fI _

tIP DESIGN DATA
(NOT RECUIRED FOR COLUMN DESIGN ONLY)

NOTES.
1) RLPffi IS THE ANClE OF INCLINED STIRRUPS t£A9lRD FR(M Tt£ VERTICAL. P09JTJ~.

45 DECREES IS THE fWCIHlI1 ftG.E FK:CEPTED.
2) COLUMN TYPE

CC2, l a CIRCll..PR CROSS SECTION WITH CIRCU.AR REI~ORC9£NT PATTERN
2a RECTANClLRR CROSS SECTlllf WITH CJRClLM REINF(RCEt£H'J PATTERN
a-RECTANCULAR CROSS SECTION WITH RECTANClJL.AR REI~ORCEt£NT PATTERN

CC4, (NOT REClUIRED FOR RECTft4CUlRR REINfCRD100 PATTERH)
l ..SPJRAL REINfORCEt'F..NT
2r..TlED REINfORCEHENT

TIED REINFORca£NT IS AsstJED~ A RECTfKll..ER REJhf'ORCEt£N1' PATTERN
IS SPECIFIED.

3) THE TOTA. INCREASE IN Cll.lJtI SIZE SHOll.D ~M..LY BE LESS TtFH 12 IN.
THE DEPTH AND WIDTH INCREMENTS mE SET JNTERNfLLY TO HINJ"UH YFLUES EtUl. TO
10 PERCENT OF THE C(LUHN D1HENSIo.~. LARCER VfU.ES [N..Y SHOll.n BE SPECIFJED.

4) FOR ROUND COLUMNS THE INCRe£NTS F~ DEPTH AND WIDTH 9tDl.D tflVE Tt£
SAME VALUE.

5) THE COLIJ1N OESICNS ARE BASED ON 2 8M SIZES OtLY, THE tflXltU1 BfR SllE ItrUT
AND mE NEXT SIZE SHALLER.

6) THE PIE.It IS NOT REANALYlED wtEN THE C~ SIZES ARE INCREASED.
7) THE EFF. \.ENC.TH FOCTOR IS APPLIED IN Tt£ LON~ITUDINfL DIRECTION ON.Y. IN Tl£

TRR~VERSE DIRECTION K-1 IN ALL CASES.
8) SLENDERNESS AFfeCTS ARE APPLIED IN THE LOt-GlTUDUR. OIRECTJON OtI.Y.

YJELD STRESS (F
RfINfORCEJ1ENT ALPtfl
(PSIl IcOEc.. )

CONe. STRENCTH
28 DAYS
F'C (PSI)

REINfORCIN~ BAR COHBIMRTIONS (MAX.S)
CHOICE 1

LON~ITUDINAL BAR SIZE ~
STIRRUP BAR SIZE ~

~;2 00;3 00~4 00~5

o

I"

LONCIT. MAX.
EFF.LCTH.~
F~T. no gIZE

DEPTH

rr;~ -~JIJt"'.WIDTH +
ifF I I I WIDTH

WIDTH j. I:J LJ! • INCREMENT
I L -.J
L.- _

COLUMN DESIGN DATA (NOT REQUIRED FOR 'CAP DESIGN ONLY' OPTION)
TOTFL INCREASE TO BE CONC.STRacTH YIan STRESS
CONSIDE.I~ED IN DESIGN 28 DAYS OF REINF.
DEPTH (IN.) WIDTH (IN.) F'C (PSI) FY (PSI)

.
~

I~
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P7310 dRIDCE PIER DESICN
SVERDRUP AND PARCEL

fOOTINC OESICN DATA o
P1IIII _ orFORM X

•w m...J
~a..w

SOIL WEICHT
(PCF1

[fjjj]!jjj

DISTANCE (INJ CENTER
OF fOOTING RE-BAR TO

fACE Of CONCRETE

~

fOOTING TlPE-1 fOR CONTINUOUS fOOTING
TYPE-2 FOR INDIVIDUAL COLUMN fOOTINGS

fOOTIN~ BRSE-1 ON SOIL
BASE-2 ON PILES

fOOTING
TYPE

~7,

28-DAY COHP. REINfORCEMENT
STRfN~TH CONC. YIELD STRESS

f'C (PSIJ fy (PSI1

77 0

fOOTING 4
BASE

ffl
MAX. RATIO

COL. HEIGHT TO
"IN. FTC. WIDTH

79~
.:~}

DISTANCE (fTl
CENTER Of PILES
TO EDGe Of fTCS

fD~

PILE EMBEDHtNT
(fTl

~

PILE SPACING 1
(fn

~

PILE SPACING 2
(Fn

~

FOOTINGS ON PILES

FOR FOOTINGS ON SOIL ENTER ALL PILE DATA AS ZERO.

PILE SPACIN~fOR CONTINUOUS fOOTING-PILE SPACINC

FOR INDIVIDUAL fOOTINGS-PILE SPACINC
-- - ~.-.

l-MAX.LONCITUDINAL PILE SPACINC (PERPENDICULAR TO PIERI
2=HAX.TRANSVERSE PILE SPACING (PARALLEL TO PIER)
l=MAX.PILE SPACINC
2=MIN.PILE SPRCINC

I -~,

./ ALLOWABLE SO IL
PRESSURE CKSF)

"~

MAX. ALLOWABLE
PILE LOAOCKIPS)

~

MIN. ALLOWABLE
PILE LOAOCKIPS)

~

rILE BATTER
(VERTIHORIZl

[jjjjJjjjjJ

~
:'f

I~
o
I~

MAX. RATIO
ECCENTRICITY

TO W (lERO
FOR PILE fTG.I

~
II J .(

MAX. RATIO
ECCENTRICITY

TO L CZERO
fOR PILE fTG.I

~

MIN. RATIO
fTC. LENGTH L

TO fTC. WIDTH W

~
FOR PILE FT~.ALLOW.SOIL P~E5SURE = MAX.ALLOW.PILE LLAO/(DESIRfD PILE SPACINC)
ALLOWABLE PILE LORDS ~ FOR DOWNWARD, -fOR UPLIFT.
FOR fT~. ON SOIL ENTER ALLOW. PI~E LOADS AND BATTER R~ ZERO.

\ ,
""-~----MAX. RATIO

fTC.LENCTH L
TO fTC. W10TH W

It~
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P731U BRIDG£-' PIER DESIGN
SVERDRUP AND PARCEL FORM XI fClG'f _ or _

fOOTING DESIGN DATA {CONTINUED}
(ONE CARD ONLY REOUIRED FeR CONTINUOUS FOOTING)

COLUMN CONTROLLING DI MENS I ONS FROM SKErCHES BELOW (FT. J-
MEMBER .
NUMBER MAX •. ft· ~IN•. R' ~AX •. B' !'lIN•. B' MAX•. W MIN•. W

. \

.•.--.~
i

.,.h.
,}

SOIL DEPTH ~IN.fTC.
'0' THICKNESS

... -' 4 4r 4t" ;) ..

19. 2. • 2. 3 O4O 6 • /2 ~3 2.
9. 2. • 2. 301. ~. 12I. I '3 2.
9. z. • 2. ,3 o. ~ . 112 4O~ 3 ~ I'
9. Z40 9. 2. 3P. 6. /2 4O~ 3 12.
19. Z40 9. 2. 30. 6. /2 .~ 3 r.z.

• • • • • • • •

• • • • • • •

CONTINUOUS FOOTI NG

~

I~
o

/"

~

INDIVIDUAL FOOTING

~
.--

I t--

I
..--

OFFSET WIDTH
! OFFSET I ~DIA)

I
I DE:PTH

I

I ;-.,,,-r;r
I 0

r I I I I I I I 1 r I
~ I. W ,1
Ir-

rI.
°1

L
I I'~ ~

OFFSET
I I WiDTH

I OFFSET
I ·CDIA)i

,
I I DEPTH I· i

I :W",\'7

I I I I ' Q

'~
I I
I, W .1I

I-

~
01

:1. .! I
I I

U B :1
I ~ \. L.:-
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HWUT t!f,TA

:1 r·*.~ ,*l t.l.t."~:! .t.j. t ·il:.;·l t·fH:~:IC:H:~*+*"lU.'~.~h**.h$ ~:n~·:nH:,:.,i.>,t:~*:**h*:j.h:":i:*:ld:***'*:~*f'i;:f'f,;:H*;fn'f*I:;f'i<:j':iifl:l.if.Hf:7.nUH$:jn,:tt,:t

j

j

Vl 11./,.
..... HJ

I~-I I j

o
"'" H..)

I· ...::-11 ..)
..)

...J

.J

--_.._-_.. _....__.. ~..._.

.... -'--' _- _ - .- _ .

o
10
. -,fiBUeo';"'-'-

10:-2".------ '----,,- -.-- ._-~.------- .__ _ .
::,

~<:,.6/6·O

10.6800

-.' __ .__.. _._- _._.- _•._--_.._.. ------_._----_._-_._-- - - --._.

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

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

~i:2.S190

10.6l;l00

362.3000 362.3000

...Q'9()0.o._ 0'.<?9.<?O ...__._.__..... .__ .._.. ._._ .

.. -_.__ ., .. _' ...._--_ ...._..- ._.._----- ..- ... _-- _._------_._..__.. ~

~'I.;tjh~:I,,\ f'/310

O.()OOO

4~) • (f7:~t~

10.6JOO

.. [I) i .. J<PJ ,_CI-!KlI: _..ltf....._._. . •

Co !~(ll'!iJ [I

1.00()(j

8'j •.6 i'00.

10.6900

COD[(5)

NU. U~ J01N1S
.. - ·~D. UF SUPPORTs

NU. U~ k£L. SUPPURT JiB.
NU. UP SECMENTS PER M~MB~R

MODULUS UF E(A~~itIt)

(I.OOOt'j

oj

5

4
o
(l

::

r.ODE(4l

1 • ("CIO~.\

CODE(3)

J:.I.4000
3.l.1000
33~·4000

3-5.4000
2:3.4(1('0

. ·O.')()OO S
').OOOQ S
0.0000 S
0.6( 1)(' S
f..:. !)UOv ~:j

':HIJdVE;.:Bli.:.fl P.lll":I! f.J'n:p i.lJ'H~r'~'31fjH

\). ("'l0~)

C(JD[(2l

~~,' I ~:: 1.'1

l:uL!lui 1rr,~ IE~;

E..6IvO Y
:!6.6/00 'I
·'1-\.6/00'1
6'.:. ,:l/'OU '(

80,6700 Y
8 + b'"/()(i' '(

·:~6.6700 Y
·,4.6700 Y
'i'~ i 6"-100' f'
H') f .~'1t)() 'i

1.00 1);)

CODE<l>

liD. f.' LIVI:: LOAD I.ANE LUU,T.(OiHi ru FOLLUW IS 10
~l 070 9.5640 21.1110 2~.26eo J6.81S0

68. 230 7~.3800

FtJ;'uf oU,t, LOAf, M:ril'i i;iUiciYbks T(j~'GLLOI~ IS 9
362.3000 362.3000 362.3000 J~~.3000 362.3000 362.3000
Z.67:~. ~!>e·oo ..

J I."l ~: •~ Ll •

10 Lb}lij'-Sf.'r.;ti' i:'EMr·:;~;r,l;lHi.;sII:J ~ULLlJfj' ­
1.940Q 10.6800 10.6800 10.6900

jO.680~) 1.0000

I,IJIUMN D[STANCEB FROM ORIGIN 10 FULlOW
8.6,700 ~~6.!6.70.0....4'._.6iOg. 62.6700

JtilrH
1
2 X

f
q X
S ;<
6 'X'
1 X
8 X
'i ';( ..

l () X

"0. O~ CAP CANTIL~V[RS

mJ';'lllt:c'flr'; FTG. ·CAi-HILl'Ji::f.:!;
NO. Uf LAP BEAMS
NO. UF TIE BEAMS
1':0 ~ "lli-" LU1~ r': F i l~:' ~d:J1f'l:~

1'0, l!F (.('I...U,;I/S

.Jfig~I,..!,.M.rllJ. ~; f!E}1 ~11;ALX.SIS.J'NP .[I!:.51GI'<.

5urEPSTRUCTUR~ IS CUNIINUOUb UV~R PI~R

IMP.FACI. SKEW DIM. REACTIU~ FRUM UNE lANE<MAX)
----I-;~;o(;O '1. 1. S460'] ;!i;-~ooo '" ..
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I.,.,

I.,.,
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PROGRAM P'I310

''':;"',.',

B'/ i RDr

-------,...

TO FOLLOW IS 20

..... -... __. . --. ~~_._.._...... ~._~~',. r ... 'Z,~y,· ';, ~~:~;~:~~~ ,-- --
I

if:~<i('~*M~i~:'~~1~~i"".~.. . . ..

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN

JOB NO. Boao THUNDERBIRD ROAD OV~R DIVERSION CHANNEl

~ --

"I·j

I A( 1) ----:--Am- A(3) .-~-) A(5) -----;!iT6) ..,.......,..._-- •,.., I:
. 1.5500 3.9600 14.6400 16.4500 a.oooo· 0.0000

I 1.5500 4.J~00 7.3300 12.0000 16.4500 0.0000
1:-5'5~-6;om>O 10. 690o--T6-;4'SOO--o;oooo-'''''(f;6<fO'o---
1.5500 3.3700 14.0500 16.4500 0.0000 0.0000

I, HORIZONTAL LO'A'llr-rrORt:E X - pO-SntvE FROH LEFITOR'TIffii
GR.2 WIND GR.3 LOAD TEMP. F+S TEMP.RISE GR.7 EU CENT.FORCE

____7~~9.~_.~~.!--:.~~300__ .!2.'.!},~__~~00__0.000_.__, .

HORIZONTAL LOADS NORMAL TO PIER (FORCE Z
GR.2 WIND GR,J LOAD GR.7 EO
~o 5O.19~""2T5";l)~--.-

~

'-' I •

\"..' .
\"..' ~

\"..,,,

MEMBER INCIDENCES----r-l--·2---··--·---·····-·------·---·---·-----
2 2 3
334
.~--5---..-;.-'--,----.~------:-'--'-'-'-'-.

:.; 6 1 ; . '-
6, 7 2 . ..',','

~'''D ~r~-;_~=---- ...---------.---..-------...------..

\".., .

~'.

I.-

\".., .

'-""

'-" "

\.I

I.- ' •

\"..,.

1.-' "

NO. OF LIVE LOAD COMBINATIONS
1000000---
2 0 0 0 0 0 0
3000000 'I
4 0 0 0 0 0 0 ,/' _.'
5 0 0 0 0 0 0 '1
2 3 0 0 0 0 0

1----'2ri5~OO-0~0:.---iO<-------·----·

1.-1" 500000
70000 0

0--00­
590 0 000
2370000
2 ::. I 0 0lJll'----------------~-----·
4 5 7 0 0 0 0
467 0 0 0 0
1 3 5 7 0l10-------·
235700·0
1357900 .:rT"T"8900--------·------

3 6 Bl0 0 0

I.-

~

~ ~'.
:i
~

~~
f
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PROGRAM P7310

CHKDI 'JFF -BY. RDT

------.-.---------.------. I

. ._.__''__~~~~~~~~EC_~~~IlGE ,~lER -, ,~;F\,.f.:"~f~·~;::.·
------- (LIVE LOAD CUH~INATION 1 + DEAD LOAD)

mmrrs-AN~ARs,.Hilf"Ni1'O.-·· ---------.

DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000 16.450
MOMENTS -764.742 -12.0;ra----.--7-6T;543-'--- 760.4~.,.20£.1+410. '" -398.760.:· .;,

SHEARl> 274.912 267.825 253.650' -10a.650 .. ' ..>;'129.'113 ·"0·" .".; -144.088 .::~f;;t,i./

MOMEN1TANfi-SHEA·RS----aE'A'lfN03----·-----·-·------------:- ~.'" :.. ,,' .' .,',','. .' ';, . . ',' ."\., '." .:-,'

DIST.FROM LT.SUPT. 1.550 3.950 3.960 I 14.630 14.6~0 16.450
MOME·NTS -1745.~29·· -458.000 -457;340 !. 7.209 ':., 3.709': ." -638.013

SHEARS 54~).lo2 533.074 65.97b. I· 23.451'::" .~3:iO.040 '}::. .:, -357.~127

MmlEirfS-~DSFfEi1\RS-·BTIil11io2-- ..·- ----..,------.--.--'-'---.~·-·...:...--·T-·'-.·_--

JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS ~OINT F:IOAI:TIONS
JOINT X y R X </.

i. O. ~OO <:' .:'. ·r· ·,,·.·..···0. ~OO .."...."'... ;.' ',"","";",-'. "1 -0.002812 -0.086317 0.000388 .. 0.000 ".~ '..~.

2 -0.002690 -0.058409 0.000012 0.000 0.000 - 0.000
3 - 0;-6025·6"9----:-0-;-060S'2 9 o.OOQ-ooiY-------O. 000 -0.000 0.000
4 -0.002451 -0.055598 0.000026 0.000 0.000 0.000
5 -0.002330 -0.075806 -0.000362 0.000 0.000 0.000
6 ()".oo·OO()O- o•00oolro-------O;0000 00 -7.088 1014.696 77.429
7 0.000000 0.000000 0.000000 0.032 694.41"1

;;,."
-1.771.'.a 0.000000 0.000000 0.000000 0.235 718.748 . -3.964

9 0.000000 0.000000 0;-0-00000·-------:0.252 662.1~2 1.5iT
10 0.000000 0.000000 0.000000 7.074 894.065 -79.978

PROBLEM NO. 21 PIER ANALYSrS AND DESIGN

JOB NO. 8080 THUNDERBIRD ROAD UVER DIV~RSION CHANNEL

I ..---

~I"

~'"

Iw' ,

\",' .

\".' .

\,..'"

\,..,,,
JOINT 1 -7.088 547.249 2589.1~8 7.088 364.215 -1197.939 JOINT 2
JOTIlT 2. -7-;\r5b-·---·-n~OO--·-119i_;n~--~.056·.",151.175' ;.... ,.-628.474 JOl~

\"'I'.~' 3 JOINT 3· -6.8::.1 519.371 632.348. ·6.821;.:·<:f:·276.1()4... ··':;.10'11.J4f,1·JOINT'·4.
.. 4 JOINT 4 -7.074 337.846 1084.437 7.074'" 4~7.6:1'i'· .. -2379.853 JOINT 5 " I
n ----s-Jn1llr 6 iOiT:""696------,;-<Hfs------------,7-;"'lT9-------=96'67494 -7. 088 -----·r~ JOINT 1

6 JOINT 7 694.417 -0.032 -1.771 -646.215 0.032.' 0.705 JOINT 2
7 JOINT 8 '718.748 -0.235 -3.964 -670.547 0.235 : -3.874 JOINT 3

r-j~~~~ ;~-- ~*~:~~; -~:~~r_-~-_.~;:;~~__:;::. ::~~:~";~~,.-- :'i' ;t~~~ i':'::"'<'''15::;;~,:~~i~j': ':,

f-I__-=D..;:IST.FROM LT.SUPT. 0.010 1.550' --,1:-,6.000 ., 10.680 10.690 16.450
""MOMENTS ----:·627;-f!~r -389.811---- ~43.538-.-·.-~-.,.'''824·.266 ... 821.790. '-667.995. 'i' -'"

SHEARS 5191371 149.984' 135.809~' '.' 114.:;46'-::-241.7:'4 "-r'i, ":269.016"~\'·;·: .

~t1ENfSANil-·SHEARS-:--BEAM N64--"·-··------------~~.-:...-:+-~'"~- , :'" " 'i"',:":":"'''':'' I..
'-'H····" "I..J

'-I"
.. t-I1EHBER ENDAftiONS •

~ I: '. THRUST AND SHEAR (j<,)l MOMENTS (i<;-FT) .' .

" ----r1E'RlitrNo;------·----rH"'Rusf-----gH'i::AR--------MCH1ENr---·-·--rlffiiJSf

"'-' .

~

~I"

1w ' "

~'.

~

I..,..

("J

\".'"

I DIST. FROM LT. SUPl.!- .__ l. 55Q_. 3.360
MOMENTS -565.383 2B.616

'i SHEARS .330.759..323.671

3.370 14.040 14.0::'0 16.450 '
28 • ;/30 ,., , :-:s '" 8 ..26::; . ..';,. - 60"2~.'-'b:-:9;;;6;-.~,-.j-'-"-:.--::;-1.';'6.,;;;;5"-.:71"",3.;5---:,--...,......,.-...,....,...--,--..-----1

-.38.629· ··-·.... -81 0154 1·,'·.;f:~-i-"43.4S4 ,: ;1<·:-::~450.5"U i::r::;:.:;";"1;6i:~;·;;'c ..f
':'.. ' ".1,,':'''' ~ :" .. ' -"", ~.:,.'; . ',>; "..".' Yv·'·:~"'.< ;' :.-.- "''''~;'f'

'"J

¥~~:\~J!~~~~<
,._, ......._---

'-'

.;:~i;':f:.kf~;~(:\{~&~~:i~'J :,; ;;;~j>:!/~#~~~r~~;;1/~}.~i~~~«tii:t~~

'<'., ,

~~~~~;,~'r"jl ft' t~lfIJJt!"~;\~~~~~i~,~~;1:,, ['If
....J
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RICID FRAME BRIDGE PI~R

LOADING CASE 2----------------<8 vE-TIf';;IiC'o}fB I NAT I ON:--=2:-":+'--::II""I::':-:-A""D-'-L'=0'7Aii l

JOB NO. 80BO THUNDERBIRD ROAlI OVER DIVERSION CHANNEl

<J

"'-

"'-"

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN B'(I ROT

PROGRAM P7310

CHKO: JFF
<~: "': ' "..,' '. ' ;•....• ;'i

\ .~

}'ltO

I JOINT DISPLACEMENTS IN INCHES,RUT.IN RAlIIANS JOINT "~n~ •• w .. w .. I
Jo1Nt X Y R X. ',. Y • ". R

1.-.-" 1 -0.000663' -0.083527 0.000321 '; 0.000 .. ··';.0.000 ".:. ",'~~: :.... 0.000
2 -0. 00.1l559 _.__-:9~~Q.~_'!~ O. OOOO.~L.. ._·~OOO_· O. OO(t_'_'_~0.000 I
3 -0,000450 -0.060826 0.000007 0,000 0.000 0.000

I.-.- H 4 -0.000339 -0.0::;::;486 0.000025 0.000 0.000 0.000
5 -0.0002~_Q -0.07::iEl28 -0.000363 0.000 0.000 0.000 1
6 0.000000 0.000000 0.000000 -6.013'. 982.671· ..... 66.592 .,,; ....

1.-.-1"1 7 0.000000 0.000000 0.000000 -0.352 724.0::'9. ;.· ... 3.629 .;
8 . 0.000000 0.000000 0.000000 -0.090 ·7L2.l~7 .' 0.'69 I

---"----O:ooocYoo O.OOOjOOOO;--OOOOOO -0.439 660.871 4.712
"'-1"1 10 0.000000 0.000000 0.000000 6.895 894.320 -76.876

:"~ '.

THRUST ·'~nlE?ilr---·--·-MOMENl THRUST sHEAD UhUE'U+
l '~I

I MEMBt'R---nnr1i'CTTIlR...S-----------
THRUST AND SHEAR (Kl! MOMENTS CK-FT)~Ift

~,.

1fOm:'N'r!lfi'N'rsm:Alfs~r_Aln'f01---·----

)

...;

"I·...,.)

"I ~.,I

., --./

2

1.550 . 3.950 .. 3.960 14.630 14.640 16.450 .-----1
·--_.....1-r6'7<o1'r9~ -:fJ7:tr2'1 -3.rr.T~ " . 124 •.688 " ..' 1.20.868 .•...... '., .;.-578.821" .. ;;';-' .;,,, . • A

533.5Bl 526.493 65.12·J. 23.198· ". -:;J8~.065.!·.':-;' .-3a9.153.,·:.,~·'.~.. VISHEARS

DIST.FROM LT.SUPT.

JOINT 1 -6.013 540.~68 2442.985 6.013
:! JOINT 2 -6.36~ 279.6f~·--~ 6-.n5'
J JOINT 3 .;. -6.455' :.. 520.397 652.137" . 6.455

I "JOINT 4 -6.895 337.591 1082.720 6.B95 .-
~ JOrrrr---b 982. 6/ r-----cr;on---- ·-6'6."'5Vr----n4:46Y

724.059 0.352 3.629 -675.8~7

I . --.... - 722.157 0.090 . 0.769 . -673.955 vow'v

8 JOINT. 9 --660;'871 0.439 ·--·-~12------::6IT.669",_ ••
9 JOINT 10 894.320 , ~6.B95· -16.B76 ~846.11a

~

~Ift

~I'

\,.." "

\,.., I.

.. I

10.690' 16.450
1:112.964 <:.=: . -670.915

"246.728,')\,-:::" "'26.7 .9'91
'. i, ',.,

.;.\ "

__~.n7~.320 7.330 12.000 16.450
761.6116: .. , 759.9711 .. '" . 196.79B .'. .•. -420.978, .:, ....
251.266 '.-I11.0J'! ';,' " ~132.2'i1b' -. ~146.471","·:·:1··:·:·"

. • "'," :.'. ,,1,. r:',' .' ". .:~ '~'.' ,', ~~ \.,

DIST.FROM LT.SUPT. 1.550 4.330
MOMENT~-.-~1.446 -5.36B

SHEARS Z1~.529 265.441

OMENTs Af-f[lSll£1iIHr-~-m:r2----·

MOf-fEifTs AND SHf.AR&Ij'EAM NO-'r- -----------.--.

H1fHElfi1niffffsHl-ARS'BE-A-Hifd- -4--'---''"'---'''-'''---'''''-'- -,•...:_"-:-.~~-_.~._.-

DIST .FROM ~bM~~~~' ~S6~: ~~g <~--_._~: ~~~-.-.----. 2;:~~t. ." ':'6~~: ~ig .;,;,.;-6Atg~~ " .. _u;:;: :i~:; . I
SHEARS 330.504 323.416 -3$.1:184,,.,-,; ~~1~40,9,:.,:i\::)'}K~~'43.,09

r DIST~_R.Q.!!..!::I.~.§UPT. ,.~12.... .!..55Q. 6.0_Q..2._..__ 10.680
MOMENTS -646.932 -40B.070 229.902." 815.430

SHEARS 520.397 151.009 136.834 . 115.512

\"" ..

~'.

"" I.

\",' ..

'w'.
""'

\.I ,",',

__..'.3;"$''l'i'~?e;,'[~, "¥"'~'~<"i;f;,W;qi{0;;dNt~fV~~~if~~i'i}1";;,;Ji~£~il~I~~~ltf~~~;t,:'N~~~li"t~;::._..
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01 •..,1

.. I .~.J
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:h..J
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I lui·.)

,:::"I:/J";'"

I

i

2
3'
4
5

"
:>

',,'

l,t ::·~.~r",

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

MOMENT

!,.

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

!liiEA~.

.~-:..; ~

THRUST

PROGRMI F'7310

3.370 14.040
. 18.615 . . .L

-3S.:1n

7.320 7.330 12.000 16.450
VB5.3"2;;r-:--.. --91f3.931· .:_.. 2B9.635 . :-'-"-'-.-""-4"'$;;'3-."0"8""3-.-.,..-..-:"-'-"------1
275d27 -139.110" ·/;·-160.37.3~:·.···'· -174.• 54IL.:· _.,. .' ".

. ',"~.'" ,-,":~~ .,.',,,::' >' :\" ,~,l ""~-', ~." /l,:~ ..... .

"1·..,.1

-5~~::#'+ 2~;:~~g ,H:~j~-4~*·~gg ~
·'/1 ':.:),.>

.. ' 97.1>15 , 5S.0911 ;";'<,</,399.216

MOMENT

BY; ~DT CHKD: JFF

.c~~bl~fJtl~~!~~!~!~:"_ .... r .~

3.360

4.330

nr;-9"'97
324.011

14'6.926
2El9.50.2

3.950
-SS7~

462.nl

1.550
---·"5""",:;,5.:....~-

3310164

---------.,.T"'H·RUST ---SHEAR

RIGID fRAME BR!DG~ PIER'
LOADINU CASE 3

---------------.---- (LIVCL.OAIJ-Co}i~TNAflciN3+Di::-ADLOAD)

DIST.FROM LT.SUPT.
.-.lfc\HEN1S

SHEARS

7

MOMENIS AND SHEARS &"EAANO-~---'-------'---'----' -----

HEI1BER NO.

l1TMBER ENDACTIONs
THRUST AND SHEAR (I();' MOMENTS (K-FT)

R'01illmJANl.l'miE1iR~.,-tnrAfn~0"4--~ - --.__.-._.---

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

JO~ NO. 8080 THUNDERBIRD ROAD OVER DXV~RSION CHANNEL

aMENTs A'lnlSl1I::Ai'rS-'~1fN1)""3---'----'------"--"-

I DIST.FROM LT.SUPT. _~

MOMENTS -666.041
SHEARS 29~~590

-5.791 476.946 2411.048 5.791
1-.,--,;j--=.?icfi".....--.;;-----~_::;5r.4xc9i>a------303.~--lT32o13~ 5.4"'9"'9-,.----

-6.243 522.962 713.785 ~.243

-6.832 338.252 1095.418 6.832 ~v,.
irrrr.;,---;.----"913.382 -'5';791' 64-:7or---=1l65;"1so -5.'

765.271 -0.292 -2.960 -717.069 0.292 -6.785 JOINT 2 '1_' .....
8 752.799 0.744 8.621 -704.597 -0.744 16.226 JOINT 3 .

1----;,-..::,;;m-,"'~~_·V·---65a.966 0.590 '--6.959 "',: -610.764 7\ ....x. • .. '.... Ii'''.. 1

10 893.659 -6.832 -75.611' -a45.4~7

I DIST.FROM LT.SUPT. 1.550
MOMENTS -ron:~-'

SHEARS 469.859

I JOINT DISPLACEMENTS lN INCHES,R9l•.IN RADIANS
JOINT X Y R X ..,r.

1 0.000449 -0.077489 0.000~03 '0.000 .

I- 2 9...!..Q.og_:?.'!..? ~Q6_:!~8;!_·__ ._±_QQ!_'9_UL 0.000 v.vvv 'HVVV I
3 0.000643 -0.0634'16 0.000036 0.000 A AAA • AAA

4 0.000750 -0.053320 0.000027 0.000
I 5 0.000868 -0.075770 -0.000365 0.000 0.000 v.vvv I

I 0.OOlf(500 O.OOO..OOO---o;ooOOIiO------"g77fi---.--<jl:5.3B2. .. LA '1xl

0.000000 0.000000 0.000000 0.292 .. 765.211 '
1----8 0.000000 0.000000 0.000000 -0.744 '/:52.799 8.621 I

9 0.0000-00- 0.000000----0,000000--·--:.07"59"0 65']7966-----6.959
10 0.000000 0.000000 0.000000 6.832 893.659 -75.611

., --frORtiliS?iNjjSHt.ARS---ri~

DIST.FROM LT.SUPT. 0.010 1.550 6.000
., HlfifEN"Tlf------.:,n;SS-4-----'46!),T<ll --,.----18T.'646

SHEARS· 522.962 153.57S 13.9.400

~
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PROGRAM P/310

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

MOMENl THRUSr-'----SHEAR MOMENT I

BY. ROT CHKD: JFFPROBLEM NO.2, PIER ANALYSIS AND DESIGN

,JOB NO. 8080 THUNDERBIRD ROM' OVER DiVERSION CHANNEl

RIGID FRAME BRI~G£ PIER"
LOADING ~ASE 4

--------.------- -----TClvE-TUA-[I-·c6MBiNAiTbN-4-+-ti~ADLb"A"D"),-------~----"----------------·

JOINT DISPLACEMEN~.S IN INCHES,ROLIN RADIANS JOINT REACTIONS I,,·J
INT X Y R X Y ~

1 0.000540 -0.076353 0.000322 0.000 0.000

-}---g-:·ggg~H----=%:g~~~~6 -g-;-~~gg~~----.-~~.~g-----g:ggg ~. ~A~ \
4 0.000842 -0.055414 0.000031 0.000 0.000
5 0.000959 -0.075707 -0.000366 0.000 0.000 0.000 -J
6 o.oo~~ 0.OO(flH5o----o:o<>·o-o<lo -6.15~-900.350 68.836
7 0.000000 0.000000 0.000000 0.960 757.022 '" -10.3::11
8 0.000000 0.000000 0.000000 -0.972 7T3.727 11.212 ---l
9 "Q.lY(nrOllo--o;-o-tnrooo-O'-O"O"OO'Oo-·------::O;OOl:f 600. 048 7. 881

10 0.000000 0.000000 0.000000 6.837 892.930 -75.619

rl!'fl'B'Uft:RD"AC'TTIJN~r

~ I" I THRUST AND SHEAR <10; MOMENTS (K-FT>

~ iH~-~REAR

~,,,

~,,,

~

,-' "

'-

~

u

J

,J

.J

...)

J

..)

...)

.J

. ..1

"I ~)

,,' ..)

-21.722 JOINT 2
21.263 'JOINT 3
r~. 43T-:-JO I NT"-4

-152.753 JOINT', 5
'·0.669'

10.837

0.960
-0.972

V)
:r

7.330 12.000 16.450 ....
"IT~ .' 3~:~~, .' ~440.g~~ ' ' r~
-.1~:;.64:r ";' .•..• -176..904">, :<·191.0?h,'."'re·' ~,

'," ' " ',':' • ",'r . ~ •• :". :::~:";~'~;,~:.;~':"":.~. ' ~ .•, •__

o..,
7.320

3.960 14.630 14.640 16.450
"-600.071-n-;491 '" '.' 89.864,.., -574.750

87.439 ,'44.914 ,. >i~'·-362.687";:";, :·:,.':~6'1.774:';:;, i'X ,'':)''

6.000 10.680
--,-n~ 769. 096

139.047~· l17.lSb.
~-_.~:_."-~_'..:.:.-. ',' • I

·-r148.4l1
303.6Oa

4.330

1.550

2:rSf5I-S
317.7a~~

-474'60~

153.222

3.950
-~·;"5---

449.739

1.550
-666;072

324.871

DIST.FROM LT.SUPT. 1.550
'OMt.~-.-·-:--;;;r6Stf74iI·

SHEARS 456.827

iKE:lrrg'Wly....mTE:tll::s {<eAM No 2

'Ol1tNjg-Amf"SRE:Al::~BnR-1rU ---:r-_....--_..- .._- .----- ....---------~

DIST.FROM LT.SUPT. 0.010
------MOiofrFITS--·-.-~B7-B

SHEARS '. 527.359

..... MOMEN'fS.... 'iNtnffiEARS-B'EAMNO---.r- ..------....

I
DIST.FROM LT.SU~P~T~. __

·---trn'~rnTS -
SHEARS

1 JOINT 1 -6.157 463.914 2402.931
1-. 2 JO·:rnr-Z----::s:-19r---·-.....,3T-;·VSe 1rn";'O'iHl

3 . JOINT 3 -6.169 527.3::'9 722.153
4 JOINT 4 -6.838 338.981 1108.382 _
s--:nrnrr- 6 ~~lJ.3'5'O O. IS7 ·"--6!r."Ef31'-
6 JOINT 7 757.022 -0.960 -10.351
7 JOINT 8 773.727 0.972
g--;rn I NT 9 . 06\f;-0"4!l' o.66"B'
9 JOINT 10 892.930 -6.837

~-Am,-SFfrARS-fiTI\T(..NO-l--....----··

~'.

\",,'"

\".. ,.

\"..' .

\",,'"

'"" I •

~'"

~

..... '.

..... ' "

,-' "

... '.
DIST. F8 0M .L.T...!..~U£:..!.!....____ 1.5~__...--H60. ...._._~ ..3.1~__.'T'iil::i4'-'.-;0;'i'4i_i0r_-:_';-~~'T,_;~---:::77i_~rii--"'-"-~"--:-""",---~

MOMENTS '. -587.568. 8.483.. a.l08 ...... " -606.~eJ

SHEARS 331.893' 324.806 . ··;37.494' '·80.019· ;'.' :1·..)

•.-
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RIGID FRAr.l BRIDGE PIER
LOADING CASE 5

(L'Ivt-CoA'fi'''ctifiBiNAr'IoNs+nIAII LdAIJ)

BY; RDT CHKD: JFF
~

\..-' ,

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO.2. PIER ANALYSIS AND DESIGN

PROGRAM P7310

.""
~.. , ..~.. ..'

\..-

\..-

\..-'"

'-- I ..

'-- '"

JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS
JfilRI--~--X--"-----Y---' R . . X Y ". '~", .'

1 -0.000068 -0.075423 0.000358 0.000 0.000 --, 0.000'" "..;: .. , ' '.",
2 0.000048 -0.058972 -0.000066 0.000 ~.OOO 0;000 .
-3---0-;oooT44"--::-O~069'391----___O;__ooo-6E '0;-000 0.000 0.000
4 0.000243 -0.057445 0.000055 0.000 0.000 0.000
5 0.000360 -0.075427 -0.000362 0.000 0.000 0.000
-6---o-;-oo606·6------o~oooooo''-·_____o;oo-ooo()''- -6.766 889.675 75.288,,,
7 0.000000 0.000000 0.000000 1.245 700.876 -13.835
a 0.000000 0.000000 0.000000 -0.231 8~O.447 2.650
"'---0-'-600000 0.60lfoo-0---o.-ooooOO·- -1.070----683.3:..7 12.0:rs-

10 0.000000 0.000000 0.000000 6.B21 889.721 -75.756

.!

.J

III,J

_. J

j

\..-' ~
l'l'EMI.fE:F<E'RlJAt'TIm-l1'l'

THRUST AND SHEAR (K)I MOMENTS (K-FT)

.----. I
";" )

I MEMBER NO. ·-nn:;lJS1--------s-FiEAR -WOMENl THRUST SHEAR MOMENT I
\,."" .--

'-'

~~~__JTIO~I~NAT~_l -6.766 453.239 2389.068 6.766 342.236 -1179.900 JOINT 2

\.;1' JOINT -; :;:;;; ~~~::;; 1;f;:~~~ g:~;;, ;"';:~:~~; " -~i;g:~:: jgi~~ ~
JOINT 4 -6.822 342.189 1166.812 6.822 453.286 *2384.052 JOINT 5 I

1---';--:;~INr 6 BS11:6/5 67"'76'r-~5.28a·-=El4T.473" -6.766 150.684 JOlNT 1
\.;1" JOINT 7 700.876 -1.245 -13.835 -652.674 1.245 -27.746 JOINT 2

7 JOINT 8 820.447 0.231 2.6~0 -772.245 -0.231 5.073 JOINT 3 I
--g--JU1~r- 683.357 1.070, 12~~---~-;-~' -1.070'· :.:3.687 JOINT 4

9 JOINT 10 889.721 -6.821 -75.756 -841.~'<' 6.821 -152.~80 JOINT 5

_I _.I

J

J

MUM~NIS-AN~HlARs--FrAM No 1 .-~~----,,--._--------. I

.)

,,' .J

1...,'"

\';I:~DIST'FROM LT.SUPT. 1.550 3.950 3.960 , 14.630 14.640 16.450
n .' --,--rr~ -169l.T5T-,"-'~'i'.2W--' -628.4aC r,. ~48.B:'1 ,-$2.1<)2, .-654.042'. , ,

,-': ., . S'EA" .... 152 m.'64 "".. " ".m', -"..,,, y, ':'''',;'48.' ,,r" , 1:1"
"MUFlnlrr-A1ftIs'R!Al~'S-'EAJrlnJ--r-----'-- -- ------- :r :

\"'1" DIST.FROM LT.SUPT. 1.550 4.330 7.320. 7.330 12.000 16.450 ......1·.)
-----110RENTS -731.073 "Tol>.'690--' 959.303 .~.133 . 366.870, -277.669", .. " . 1'-=-

\"'\"1 •. . SHEARS ," 303.351 296.:::64 ;!82.01:l9'.· -117.04S:.,,'-13S.310 '·.>':-1~2.;4S5:).;Y:;{'}, ' <3
:~MOMENTS'AND!rHE:AIfS BEAI1 NO -'3 ,_.-,---, ." .' 0-

~
:I'..J

DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680 10.690 16.450 •
. ---MirMENf6--"-------=s09--:19B----=2Bs;43~--.. 308.908', 848.5~J ,> ,; B45.908.,.: ... ,> ,-741.006 .:' '", , ", ,''', -, •'-'1-'0'"'' ,",_~;;;:',,,, H6~;~'~ __1_4,l.205 '. _._ .. ~~:030 __..~: 105.768 ) ..:\ -:~64.6_1~6:"·';~;:::;c7285.B7~,!i>:.~.;\;,Y··U-_.·' :1..)

\"" "

\;' .
DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450

MOMEI'i"fs---..··-=6··ff-;·025 ---'''::T9--;!66 -39;SOS ,. _.~- -619."662 '" ",;'.'"624.050, :'-,.f)" ,-1686.065 ,;_.,c"., '.,i" ::"'" •."'e' ,;'>;'"
SHEARS 335.102 328.014 -34.286 -76.811 '; • .,,439.111.,,:,:':::':. -446.19S~::,;:·.\;,:,··~","; , .. ' ,'. "','

• '0' • . ' ""~ ; '; :,. I: l'~".:~ ~;. ;':

..)

.J

\of

'. \

'~;: .::»i:·$':;:~t;;ii';:~~i~~j·:~":<M~JA!(ft~$i"l~;;i~~}{trtr·:\~\;t~;·;;·;~~~it.t~)i~{··>'

.~,
'It
,~~ " .. ,_.,'"-"-'

_,1< ... :.~!::....>. 1

i
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:r~, :'!

ii',i
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BY; ~DT tHKDI JFF
~

JOB NO. BOBO THUNDERBIRD ROAD OY~R DIY~RSION CHANNEL

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

PROGFo:AM P7310

;', II'.-'.
/', ". ',-;"f.

RIOlO fRAME BRIDGE PIER
LOADING CAS~ 6

(Ci\iE.-Co AD -CGi1 BYN A"i i oN-i,--f'fi'£'A'[,'CoA11 ) -----.---
I..

I..

-'i.1..' "

JOINT DISPLACEMENTS IN INCHlS~ROT.IN RADIANS JOINT REACTIONS . . , I
J NT X Y R X Y ", , R. <'-;.;;' ...••• '. ',. ;'.'," "

1..1' 1 0.000047 -0.085151 0.000260 0.000 0.000 0.000' .,.... . . •
• 2 0.000132 -0.069959 0.000030 0.000 0.000 . 0.000
., ----:r---O-;-Oo'lf227'.---::<r;(r634'SO'---·o;'ooo67fC 6.000 0.000 0.000 ,

1..1" 4 0.000337 -0.05Ci124 0.000025 0.000 0.000 0.000
5 0.000455 -0.075 7 84 -0.000365 0.000 0.000 0.000

~l)lYlm'O\j O.OOO-COO 0.000000 '-- -4.937 1001.312 .. 54.~
1..1" 7 0.000000 0.000000 0.000000 -0.579 826.968 6.515 ;'-.'

8 0.000000 0.000000 0.000000 -0.848 7:52.263 9.564 I
-v---(}.\l\YO\Yo'()·----(J.O\j'(mo\Y--·----o.oo\Yo,o,~--.:o.'5'r5-- 656. 720' 5. 908

1..1"1 10 0.000000 0.000000 0.000000 6.879 893.815 -76.341

rfElfll'ER END AC1IONS-'---'-------
THRUST AND SHEAR (K); MOMENTS (K-FT)

I--- MEMBER NO. ---nlRUSr-----Sf!E'Ali: ~Nr_-____rnmrnT-· SHEAR' MDAENT I

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

~'"

\., III

1 JOINT 1 -4.937 559.309 2467.320 4.937 472.462 -1227.370 JOINT 2
-~INT 2 -s.Srr----..J'O'll:T04 1~14-;-5';rn--·-·--·--~sn--·-.'~;-oo-g---" -16S.138 JOINT 3
3 JOINT 3 -6.363 525.053 746.368 6.363 -;'\270.422 -1103.097 . JOINT 4

I 4 J~~ 4;~7r~ ..B-~_~~96 10~~-,-~~~ ",A4-?~ ~W7,,9_ -238~.730 JOINT 5 I
tl Ju",,, 6 lOv,." " -,.737 5~ • .,."S -9",.3.1 'v -~.9::'7 109.895 JOINT 1
6 JOINT 7 B26.96B 0.579 6.515 -77B.766 -0.579 12.822 JOINT 2
7 JOINT B 752.263 0.B4B 9.564 -704.061 -0.848 18.770 JOINT 3 I
e-:JOTR1"9 '6'S-l:I~ 0'.515 ~g-'~----60~--------=<r.5I!j 11.284 JOINT 4
9 JOINT 10 893.815 -6.B79 -76.341 -845.613 . 6,81' ~. -153.401 JDINT 5

j

.J

..)

12.000
238.745

-lS7.746

10.690
;68.508

--- --242.072

7.330
.. 920.774

- -136.• 483

110MENrg-ANllgl-lUi1::~-"FEAHNO 1 - _._--.- --' I

DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680
I-- -·----l1tfMEFfTS-----:. 7 41;1Tt--------::495;"oS;r--- '--163--;'60r-'" 170. 92B

SHEARS 525.053 155.666 141.491' 120,2~B'"

DIST.FROM ·~Fi~~~·· -160t~;~ ~8tE~ ~:;~~ r:---: 3~t~~~ i'-- 3i;:*~~ -4~*:1iL.• :., _f
l

·

J

SHEARS 5':i2.222 545.134 81.508 . 38.98:3 -4SB.286, -465.374 i;):·;.:. (/)1:1 J

MOM'rNis ANT-sli"EARS-BEAHN02---·---- --------.-. ----- :r
=-.LIM' -J

16.450 ..,- -
-492.282 1--

• . .,171 !9~,1' . '. -.~ I-I".J

o....... 1.. 1..)
,-;1"'6"'.-,;4;;;5,.;;0 .,--__ ., 01

-688.550 - "'. f]
'-263.334 -::' '. _

" . 0""',

",'--'-MOME1ffSAN"D-SH'E'ii'F:S-BEA11N'O-T- -----.----.-- ....----.-.-- --'--'-

: ~RElffj:c-ANDSHE7\-RS-BEAMNb-3-'-- ----- _._--' .-

~'"

~

\0..'"

""I"
..~DI ST. FR.!!.M~•...sJJ..£:I.. L. 550 __.~~ ~3.3_0 7.320.
-- .' . MOMENTS . -744.384· 75.8B7 92::'.138

~I·· . . . SHEARS' 299.217 . ~92.129 . 277.954

.... '.

,,0. ' .' .:.;:

\0.' ..

'"
E.!il!FROM LT!.~UPT. 1.55,0 3.360. 3.370 .~~.~~?. .~~.~~~, ..:'~'~~~'.. . I

MOMENTS -572.371 22.079 21.696 '! ..",. ."""'" ."... ":.' ': ,'_0. ;7""'" ...... '>;-":"--.. .... , ... "VV. ,'e"",·, '""
SHEARS 331.009 323.921 . -3£1.379 . -80.5!04· .::;,':. ~443.:!04 -,',t\;/.>'t ;.4S0.291·U',;:,'.'<·::,;.·.··,

"); ';,~, .. ,,: . .

..J

..J

~ ..J

"",~"","'_}_''''''Ar'' ':.'jt··· .. r. .. ~ ....•. '"..... ';j~ ~'.; :;~i,\";':';:...~tii!id GU~~ 'j ..?~ .....~,';;.;,;: i,~w;;.~.~~liii~~~if. ... i
; .,:~ l"

.~ .

.~ ~., ':>

~ril
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JOB NO. 80BO THUNDERBIRD ROAD OVER DIVlRSION CHANNEL
(J

PROBLEM NO.2; PIER ANALYSIS AND D~SIGN BY. r<Dr

PROGRAM F'/310

CHKD: JFF

;'" .,'J

,~: .)

:' ."~'" l'·

RICID FRAME BRIUGE PIER
.__ ._... . ..' .....__._. .__._-'--'- -.' .-._. .... . ....__._ ...1-..91\ ~!U!l> __!,':_Il.§J;:__•...z" .._. .. . .----.----.-. I

CLIVE LOAD CUMBINATION 7 + D~AD LOADI

I JOINT ..!l.!..SPLACEM!J'I.!S IN INCHES, R9.:G.!.!!....!l All I ANS :-l0I NT REACTIONS _.~u.~ .....

JOINT X Y R X Y, '. .... R
1 -0.000470 -0.083085 0.000314 0.000 0.000'" . 0.001)

i-~·~·;g~g·~·~}·---=g~,g-~g~~--~-:·~g~g-H-------%: g~~- g: ggg g: g~g I
4 -0.000171 -0.057250 0.000053 0.000 0.000 0.000
5 -0.000053 -0.075441 -0.000362 0.000 0.000 0.000
6 0.000000 0.000'000 0.000000 -5.911 .977.605 65.567 I
7 0.000000 0.000000 0.000000 0.374 . 76Z.574 -4.359

_~ 0.OQQ.9J.1.2. -5?._Q.Q..<1..0.QQ ._9....'J.1..~O_QO -0.~~~ ~19.9!..L__ 3.593 ., ,-
'T 0.000000 0.000000 0.000000 -0.995 681.111 10.983 --,,,

10 0.000000 0.000000 0.000000 6.867 BB9.8Jl -76.4B6

\.,..,,,

\..., "

\.,..

\...

\... ' .
\...

SHE AR "i'iOMEFrr'- I
"', ,:

'lfE~rrRmr.---~ml<mrl'------SHe:AR MOMENT-'---THRUSf'---'"

~RIiER-rN1)Acl"toNS-..-----------..·-'-.. _-------·----- I
\.,..'"' THRUST AND SHEAR CKI; MOMENTS (I(-FTI

\.,..,,,

\.,.., ..

\.,..' ~

\..,,1]1

.,J

1 JOINT 1 -5.912 535.603 244:',;.340 5.912 401.306 -1281.922 JOINT 2
~OINT 2 ~-;-S37 ""31'.r.oo6 129Q;'l)6r- 5.537 156.9'\5 -555.526 JOINT 3
3 JOINT 3 -5.873 614.763 547.910 5.87'3 290.875 -1185.444 JOINT 4

I~: :4 JOINT 4 -6.868 342.034 1163.201 6.868 453.441 -2383.243 JOINT 5
s-:ronrr--b' '977:6~---'5'0!rr- 6:r;;;~-l-----"9-~-974·():r---·---=o.911 131. 875 JOINT 1
6 JOINT 7 762.574 -0.374 -4.3::>9 -714.372 0.374 ·8.138 JOINT 2
7 JOINT 8 819.911 0.336 3.593 -771.709 -0.336 7.616 JOINT 3
lr-:rnnil~ 681--;-rrI------0.995 10;-vBj----·-632. 909 -0.995' 22.237 . JOIl'fT4
9 JOINT 10 889.877 -6.B67 -76.486 -841.675 6.B67 -152.888 JOINT 5 1•.1 .J

MOMENTl:fAj{iTsHEARS~HNO 1'--- --

DIST.FROM LT.SUPT.· 1.550 4.330 7.320 7.330
.. ifiIHENTS '---'-·-809;-4~---29.'·651---"-B96.i19'---"· 894.975

SHEARS 305.978 298.891 284.716 . -114.4~1.

""I".,
.,f---'

\.,..'" ,,' ..J
DIST.FROM LT.SUPT. 1.550 3.950 3.960 14.630

I'lIYMENTS -1619.762 -360.185 -359.:..'19.;. .48.223 ."'~'
SHEARS 528.515 ::;21.428 60.658 i· ·18.133:;:····".

MOMENTS Af{DS"RE1iI::S--titAMN'O'--~---------------- ------

-I ...)
12.000 16.450 •

315.980 -316.869 '., ..
-135.6El3.., ,_-:H5'. 85l!,'::'.'·" :1...)

'; • '.< • •

.~ M-OMENrS-A·N1I8HEAR"'5""'B£AMNO-r--·-----·---------·~'--·-_._-- ..

~I" ::1....;
.. DIST.FROM Lr.SUF'T. 0.010 1.:'::;0 6.000 10.680 10.690 16.450 M

- --··-----WciirENTs------;:-54T;-761 -314.778'-" 288.870 838.300-.-;", ,'.-. 835.676;. '" -739.194 ......,.: ". ',"'" , :

""I: ~E~R~ ~.~4.763 143_~~~_. 129.121 107.B~~. ·'~262.525. ' -283'..188 ' ;>, ,.' _1__": :1..,)
" MOMENTb A/HI SHEARS BEAM NO 4 -

"-'1 M =, J

"'" ..

"", ..

,-If.
DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450

. MOMENT·S----·-·63i-:b61 -36. 08~~ ·'36. 421 -618.2~9 ,;'0. J ..,.622. 628:.~::~.'.,1685.l)1", .. ".,' ,.'
SHEARS 334.947 327.859 -34.441 , '., "76.966.""';:"t', ",:.439. 266~;:i't;~,;,~4.46. 35:5 '::i;>.,.:;:i:".

" .

·,t i.';.
::,' '..J

1.-,

'-'

",., ., "-

~t-3~;i;·.s:'t.i;:~$t:;~~, ~;'4{'~i~;Mj~&.1.;~~~~i~~~,i~}~\i:*~~t~~J.~~:~~~l~.J .....
,

':/'" :',

...)

t<t:·

<~:.;{
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u ..... n .. ihJl· a r""f\L.I:.L ..11''(11 Joi.~~Ul..iAIt.~' 11~L;. 16:16 DEC J,'82 PAG~

--- --,. ------_.--- ..__._.__..... .-.---..-

JOB NO. 8080 .THUNDERBIRD ROAD OVER DIVERSION CHANNE'
\J PROBLEM NO. 21 PIER ANALYSIS AND DESIGN BY I Rl1T

Pr~OGRAM f'7310

CHKIlI JFF
~~

'-- RIGID FRAME. BRIDGE PIER
LOADING CASE 8·

(UVELOAD-CUMBINATION 8 + DEAD LOAUl 1

'-- I ,

JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS

.•..

,-.1.

'-- ' "

'-- I "

'-- ' "

Jl:rnrr----- X Y R X Y R
1 0.000733 -0.075912 0.000:H6 ,0.000 0.000 OollOO

~ ~ g·;---6ggHi·--~%-~g~~l~~----=-g~g%~~H--- .-- %~ gg-g g: ggg g: ggg I
4 0.001009 -0.057178 0.000060 0.000 0.000 0.000
5 0.001126 -0.0753~0 -0.000365 0.000 0.000 0.000

I 6 0.000oo6----------O;Oooci6o------o:o-o/f6oo--- -6.056 895.285 67.811 I
7 0.000000 0.000000 0.000000 1.687 795.537 -18.340
8 0.000000 0.000000 0.000000 -1.218 871.481 14.036
9 -1}.'UlHHmo-------o-;-o ()OlHHy·-----o--;Qo<fo,o(j'- -I. 22"r· 680.lIf8 ---T1T4-'-.T11t""2;r---------------·

10 0.000000 0.000000 0.000000 6.810 888.487 -75.229

~TIflJACTIl)mr-------------- I
THRUST AND SHEAR (Kll MOMENTS (K-FTl\... I ~

.~

I MEMBER NO. --TFrRUSI-·----sH'E1iFi"

1 JOINT 1 -6.056 458.849 2405.2B7 6.056 381.927 -1247.814 JOINT 2
2 JOIN'.':.! -=<r.3Ocr-·36~-.41l-,-----n85.816 4.:.x~:.· .2Q1.t!.l4 -644.5:"7 _JOINT 3\...1'1 3 JOINT 3 -5.587· 621.725 . 617.926 5.587 . 288.662 -1215.579 JOINT 4

" 4 JOINT 4 -6.810 343.423 1188.86B 6.810 452.052' -2383.896 JOINT 5
.' ·--------s~nrr-~----tr9s_:7SS_-------·--b-;__OS6----oT._en: -=-e-·f7"7ml3 -6.056 ---. 134.465 JOINT 1

6 JOINT 7 795.537 -1.687 -18.340 -747.335 1.687 -38.001 JOINT 2 .1 .../
7 JOINT 8 871.481 1.218 14.0" -"3.2,, -1.218 ".,31 JOINT 3 I
8 JOINT '1 680.-2g-g-----·----r.223 -r4';-rty- -632.(586-----· -1.223 . 26,711 J0111f 4 •

\...121 9 JOINT 10 888.487 -6.810 -7::;.229 -840.286" . 6.810:. -152.235·' JOINT 5.,: "I...J

,,~tro'ffENfSAN'DSRE:ARS~N01---- -----..-.--.-

\... ,,,

"" ' "

.,I"J

. '-336.756.,...., . • . 1"
. .,.194.466',';0;·./:·.···· I:::J. :1...,1

- .: ,. G"'r-

o I .. I...J
16.450 "II)-

-772.759 ,,' J .. ,"
-2a\·:1~. i _':_' "I...J

• '..J

12.000
494;599'

, '.·,'.,';'.180.291

4.330 7.320 7.330
i60.-~~::.----Tii33.""504 1281.914
351.232 337.057 ~lS9.0:9

1.550
-t24;041

358.320

DIST.FROM LT.SUPT.
McfME~­

SHEARS

1.550 3.950 3.960 I 14.630 14.640 16.450
·-~1~6~9";;B":'.':;';6/S- -623.:nO :'622.486 : 17.026 . 13.349 . -660.433. , '

451.761 444.674 82.;374' "'.' 39.849"· . :-367.752·:'.':.-. ·:-374.840 " 1.. 1 .../

:~-MOrI"E'RTSAFITlS'AnRS---,-rAij NO 2 --.----.--...-----.-----... Vt
,. 1.1 J

16.450 .._---.L

DIST.F~OM LT.SUPT.
",' Klll1~g

SHEARS

"f-----.------.-..--.---.- - ,----------.--.-------------.--,-_._-• MOMENTS AND SHEARS &EAM NO 3

'-' I "

\... ' ."

..""

'-" .

..... ' .

DIST.FROM LT.5UPT. 0.010 1.550 6.000 10.680 10.690

C
-··----M.6MENT-S-- -611. 707 ---------=-38T:3f~----232:i80-·-~91,967 - 789-.365

.... I~ SHEARS 621.725 145.509' 131.334 :;. 110.072 -260.312.. '. ",

., iI-OHENTS--"'-NOSHEAR-S-Bi:'AH NO-4-"- ------------------.....-.--~-.

""'"

"I DIST.FROM LToSUF'T. 1.550 3.360 3.370 14.040 14.050 16.450
" -------tiDMENTS. -66i-:T6r··-----=s7.076--·-·---::sJ.4067624~94 _.-628.769.;,.;., ... :-1687.1:123, .... ·,i·. '. ,".,.<~. ',;\ .".,'

'-'I" SHEARS· 336.336 329.248 -33.0:i2 .-75.S77· ,.' -437.aJ7".><,~-·. .,444.964 .. ,; ",'.'\.\";..;.,. ';. l.r../
., .. ' '., ...•. '"...'. . ," "

\w

it~~~'i~~';:~fu!L ·I__~___ _
·f;1'
~;
;i\': /

oJ
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. ...'.

PROGRAM P7310

BY. ~Dr CHKOI JFF

r~WlLl FRMIE BRIIJGE PIER',· ..
LOADING CASE 9

.----------(UVE. LOADCor.feilNA'TioN 9 + DEAD LOAD) I

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

~

(J

\"'"

I",

JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS
JOINT X Y R - X YR.; . ",:,.

1 -0.000226 -0.076246 0.000326 .0.000 0.000 0.000

EE
2 -0...!...0_2.9!.2.!L__-=_0~~.3~<fZ -=-0.00<!..25B 0·2,Q,.0 0.000 0.000 I
3 -0.000033 -0.069770 -0.000001 0.000 0.000 0.000

\"'1" 4 0.000053 -0.063662 0.000058 0.000 0.000 0.000
:'3 0.000158 -0.076193 -0.000324 0.000 0.000 0.000 I
6 o-.ooo07jo---o;OO~OO--·--o.oooOOO -6. 146 899.'115 ·68.310

"'," . 7 0.000000 0 •. 000000 0.000000 1.114 753.954 -12.469
" _ B 0.000000 0 •. 00_0000 _. <>.!~o_oooo 0~0.14 824.791 -0.177 I
" 9 O.OOO~O' O.~OOOOO o.o(jQo~ -l.ln 754.703 12.395

10 0.000000 0.000000 0.000000 6.129 898.514 -68.148

..... 1.

\,., I.

f\Dm£R-E~ACTnH-lS n •• • ----.-.---. I
THRUST AND SHEAR (Kll MOMENTS (K-FT)

MEMBEfCNO-.-- ..---THRlrS-T----sFiEAR--·----R(j~ THRUST SHEAR MOMENT ~
\"'1"

" 1 JOINT 1 -6.146 462.679 2402.775 6.146 378.097 -1176.354 JOINT 2
" ;r JOINT 2 -5.03r---3-27.65~--nrOl.102 5.032 .202.469 -845.969 ·JOINT J

'" '" 3 JOINT 3 -5.018 574.120 846.270 5.018·' 327.833 -1200.902 . JOINl . 4
" _ 4 JOINT 4 -6.129 .-E~.668 l1l6~~6 .. 6.129 462.078 -2399.585 JOINT 5 I
.~TNr-r- 899.115 6.146 6a.31'll -8-S~13 -6.146 136.9~INT 1

",I" 6 JOINT 7 753.954 -1.114 -12.469 -705.752 1.114 -24.748 JOINT 2
• 7 JOINT 8 824.791 -0.014 -0.177 -776.590 0.014 -0.300 JOINT 3 I
" ~---JlnNT--9 . 754.703 l--;Tfl---r:::731'-S·-·--·-:·---::-'-06-;;;~-----1.111 24.7Il7J'O-rNT 4

",'- 9 JOINT 10 . 898.514 -6.129 -68.148 -e::>0.312 6.129 ·136.546 JOINT 5

... I ~~

ul",J

",---;;;OMl~N'rSAmJS1lt'Al'{s BEAM NO ' ---------.----.---.------.-- I

.,1....;1

V11:,,-,/~,

16.450
-S'14;9TI

.'" -37.1.010.

14.630 14.640
. 75--;5/7 71. 9Ja
. 43.6'79. ',". :,,-363.922

7.320
1091.872
299.305

DIST.FROM LT.SUPT. 1.550 4.330
-----i'iOMENTS -697.844-----1-8'[;';8·2-

SHEARS .. '320.568 313.480

DIST.FROM LT.SUPT. 1.550 3.950 3.960
- HlJRr-fl'nl -169\),"229 -605.66'&--- -604.806

SHEARS 455.592 448.504 : 86.204 ,f'

:1--/'iOMEl'ltS ANDSHEARS-'BEAt1 N02---- u

7.330 12.000 16.450 M

1090.:::/3 2913.681 .. ,. -536.749 ''',
-159.944 '-181.207 ';;i. -195.382 :";":".." :1 J
_____. _._.--.....;;.._._._. ', ~:,-~. , :: ...... lie

..

.,I·j
DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680 10.690 16.450

MoMENTs -8~(f.-52'7-----533.'"60; ---3OT.o:~ -·---·"""I093.~7~. 1090.318 -.-._=c6Z1~~7~.;..,3iC:r.85--.-..'...,',....-,-,-.----
SHEARS 5/401::'0 195.202 181.0:U:·· _ 15'1.765.'" .-::!99.483.".' ,,,.320.745 ,:, ..:.'

::f---MOMENf§'AN[i"""jf'HEARS--BEA~~jij-4-' --- .__._._--,~---- .. :,. . .... -,,' ' ..-. f ':,... < .•': .,.,- .."".'

: ~ME:NTS'AN1:i SHEARS-B'EAFl"'N'iJ3------------·-·c-------.-"-•.

~Im

~'"

~,.

~'"

~'.

'"

'-I ~,

"" I.

-'
DrST.FROM LT.SUPT.. 1.550 3.360 3.370 14.040 14.050 16.450

MOM-ENTS -593.868 74--;011:1---- 73.588 -600.379." -604.8:55.,',-1697.972.,: ".....<., I
SHEARS 371.581 364.493 -43.0;>8 ·.-85.60a ,'::/ -447.903 ". '-454.990·· ..: " '\;; . ,:' :1.)

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

"'"
..J

i·t. 'f1, : ...- .'

,,<*!~{,)i!;:§l~~···t;.Ei;'tliiiJi~flii~~l~~!!2f~~;i~~~f"1' Wi
'~.~. '\,'

<;i( " 1

l;':):'





RIGID FRAME BRIUGE PIER
. LOADING CASE 10

-..--- (L"iVE"COADfUM'BfNA"TibfC1o "t'i:'EAii-COAD )

B). RDT CHKD: JFF
~

I....

JOB NO. 8080 THUNDERBIRD ROAD OV~R DlVERSION CHANNEl

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN

F'ROGRMl P7310

, .

I....

I....

~
_ JC!..!NT DISPLACEME!iI~~INCHE_~ROl.0..N RA[lIANS JOINT ~EACTIONS ". I

, JO I NT X Y R X YR.-..... , "',.' ,
1.,..1' 1 -0.000834 -0.075316 0.000361 0.000 0.000 0.000,,"

%---:-g,:,ggg~~~-----'::K':-~~~~~I'----:g:,g,g%,~~~-----_·t-%gg .g:ggg g:ggg I
4 -0.000546 -0.063693 0.000083 0.000 0.000 0.000
5 -0.000441 -0.075914 -0.000321 0.000 0.000 0.000

I 6 \)-;"00{fO'Q0--- --o';,{fooooo" --, --0:0000'00-----=6:755' Efi31i-:440 ----7n4r ,-'i7f'i6"ii;>:-:-·------------------;1
1.,..1" 7 O. 0110000 0.000000 0.000000 1.399 697.809 -15.952 "i,

8 0.000000 0.000000 0.000000 0.755 871.511-8.739' "
----l9r - 'o-~lj'(jb'olJO---'-(f;oO(yooo------o:oOO-OOO-- ----=r;-ST2 77 B.01:5 16.549 •.------,--- I

1.,..1,,1 10 0.000000 0.000000 0.000000 6.112 895.305 -68.284

. ':
~I~r--~~~~~~-~~M~~~~-FT) I

:r----n'"E'A]"ER NO. TIlfW1:;'T SFfm----M-dM[l'f'I'---·l'HR"UsT --SHt~ AOMENT I
\,.., ~

\,..' "

~'"

1 JOINT 1 -6.755 452.004 2388.911 6.755 343.471 -1201.977 JOINT 2
,. --~-:JlrrFl'r-r .::r;-350------30671':36---------1:23'1';74",---.-.-5;356------ 163.ani -622'~0TIlT' 3 j

~I"I 3 JOINT 3 -4.600 659.434 639.443" - 4.600 ..." >:: 347.934-, ," -1.268.587' JOINT 4
-' ~-~II~,.__T.~_-,,~;.~ ..;..--_-_,-2.~-~,~.~-~ 12_n~~-2L-.-------n-~0~,3- ..-·_._ " 45~~8~9 -2400.258 JOINT 5
" ;;, ... u rc 0 ooo.~~u 0""''' 1~.,62 -"40.,,,,8 - .7..,5 150.840 JllINT 1

6 JOINT 7 697.809 -1.399 -15.9~2 -649.607 1.399· -30.772 JOINT 2
7 JOINT 8 871.511 -0.755 -8.739 -823.309 0.755 -16.491 JOINT 3
8 JOINT 9 71£r;of;r----r.'"5Ir-----n;."54"r-· -729.811 ·--·~1.512 33.960 JOINT 4
9 JOINT 10 895.305 -6.112 -6S.284 -847.103 6.11: -135.873· JOINT 5

_I ,J

u I '....,I

~ r-trOMENTS AlnJS"REARSEtE7i"Mf.l-O-l-----·------------'- I

...J

III...J

411 '-.I

, I~

16.450
~1693.618

',.'~451,782

,-

10.680
Ifi2.a211

147.74'1

DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040' 1'4.0S0
----""'H"OMEN'TS---·:;-64-7'7324 '---'26.370---.- 25.971-=/;13;759'" ·~618.201

SHEARS '. 374.789 367.702 ··39.869 ;, -82.394 ,", ,-,,;t -444. ~94
. ,.\ , .,',~, .'. .

MOMENTS ANDSREARS-BEAM 1'102

I DIST. F~OM_~6-~iX~~-'-----=a3g~-~i~ -j4}:-~~~--- 43:: ~¥~
SHEARS - 659.434 le3.18~ 169.010

DIST.FROM LT.SUPT. 1.550 3.950 3.960 14.630 14.640
I MOMENTS -1692.912 - -633.971 -",.33.216 ~. -66. 73~-·-.---""7"0-.0"2""8""'·-.-.,---,.,...· .....-;-............-----------i

SHEARS 444.917 437.829 75.529 ! • 3.3,001. ".' ~329.·296 .;.,' VI :'...,1
.-------...--..---. '-.:r :

. ~I ...J
DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000 16.450 -+ .

-M-(ffiENTS -76:2.845 56:95T-·---9-0'"2.704 ·---~1.49·i 290.134 ,-.373.552 .' ,-.:.::. ..
SHEARS 299.048 291.961 277.786 . . -121.~~O. "'142.613 .... '''156.788\;.:'~': ~. :1...)

l'IllM~1ITS-jm[n!H1::ARS'-BEAl1N()3-·_ ..- ....---------.-----. .0 ..
:: I .-J

10.690 16.450 ..
1169.633 ~ -733.895 ,',.
-319.584,'::";.-340.847' --'. :,...)

'.. '"" ..
~NTS AND-SHEffR~r- aEAH~- .---,--.------------.-.-, . . •

\", ..

\"IH

\.-,.

~, ..

~,.

\of I.

...... ' ..

"" .

'""
..J

.\ :fJ·:~~':(. ··.·.ii"i::,;;!~:i' .,. "!'':':!i~'i\#)i 'i"~ii'1fji$it;,\,;';;1~i~~4~J!!~~tj!!tS~2.i:f····
~\~ ~

1.~;'1' ,',
~ .

. .'~~ ~'
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PROGRAfl F'7310JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE.l

PROBLEM NO.2; PIER ANALYSIS AND DESIGN BYI RDT CH~DI JFF . (~

~I 'I RIGID FRAI1E. BRIDGE PIER
LOADING CASE 11

-.---.---------------.-.--.---- .. -------.( LTiir(-Co-Aif-cu;.fEifl~A1T6N1T-+[I~AD L1iAfi-)

Q

'-

.."",'

;111 ••/

.[1 ../

: . I ~-

y',"

I JOINT DISPLACEMENT.S IN INCHES,ROT. IN RADIANS JOINT REACTIONS. I
JOINT X Y R XY. " R . _.. ,.'

1 0.000342 -0.075437 0.000358 0.000 0.000" . Q.OOO'·
I 2 ._9~~.9~6Q_. -<hQ~l:I.n,L__ .:0.000_Q.6.'!. O•. Q.2...L_ O.~ 0.000 ,

3 0.000557 -0.069345 0.000004 0.000 0.000 0.000
'" 0.000656 -0.062826 0.000007 0.000 0.000 0.000
5 0.000759 -0.083085 -0.000319 0.000 0.000 0.000
6 o.oooooo---o-;o-<foooo---o.oooooo -6.811 889.831 76.01'1 I
7 0.000000 0.000000 0.000000 1.170 698.628 -12.787;

l----.a Q_•.QO~'O_QQ.... 9_! 9.Q<22_<2.0 9.!.Q<2.0<2.QO ~_~£4., 819.917 . 1 .699
9 O.OUOOOV 0.000000 0.000000 -0.198 745.104 2.552

10 0.000000 0.000000 0.000000 5.966 977.598 -66.019

\,...' ..

\,.., ..

\,..' "

\,..

\.,.' ,
MEMBER END ACTlaN~S------·

THRUST AND SHEAR (K); MOMENTS (K-FT)
II I ,~./

I ". " ...... "" ;-.---- -THtW'S"r---------sflEAR MOMENT ---TH"R"US'I---'-~EAR MOffEm--- I
\.,., "

\.,., .
\.,.' ~

\.,. I.

JOINT 1 -6.811 453.395 2388.263 6.811 342.080 -1176.294 JOINT 2
:mINT 2 -~-1 308-:-34 -,;;-- ----12 02-;594 5.041 16I.66~ -553.618 JOINT :5

3 JOINT 3 -5.767 610.050 550.498 5.767 295.589 -1272.871· JOINT 4
4 JOINT 4 -5.966 401.313 1268.802 5.966 535.584 -2440.370 JOINT 5
5 JOINI6---8B~l --6-.811 76-:-0n------:eTI: 629"' -6.811 151.488 JOINT 1
6 JOINT 7 698.628 -1.170 -12.787 -650.426 1.170 -26.300 JOINT 2
7 JOINT 8 819.917 0.126 1.699 -771.716 _.__ . -0,126 2.520 JOINT 3

"JOTt1I""f 745':1'O'~ ·..·-'---o:-i 9 8 2.552 -696.90;.' . -0.198 4.069 JOINT 4
9 JOINT 10 977.598 -5.966 -66.019 -929.396 5,,966 -133.2J6 JOINT 5

~'I ....1

~, J

~, 'J

.'1 ..)

• 1---RU~"imUSHOJ:;S--B1:'"Ai1ffu-r-'--

J

..)

...)

"' .,..J

,,' ,J

.~~f.
'~.,!~
.."~

,~;,:
;.:,."

" •.~.'~:: ,.:.

's#~~;wi0;~~:2il,~:·' "::~ii
",/

3.360 3.370 14.040 14.050 16.450
·----..,57.500- 57.319 -350.084" .. ' -355.293 :;.:,.. .-11.014.826 '.' I

387.138 ,-18.095 ·,60.620 Ci' .;.,. -S21.4(\9iF,.:F:~ ~S28._4~?/~:" .

,- ~~I")7.330 1:2.000 16.450 .... M

~47.845 346.808 ~307.044 j'---=;. "
. ' .~ ~~~~O_.. . -140.403 ,'.' ~1.S4.578;' ..•. .~ :1 J

~I"I'..J
10.690 16.450 -~

~7~8~~":'.~70;"4:;-'.-.-,,-,--.--""8';'1~9":'.3;':1;:':4;".--------1
. .:.~:7.2~9> ';, -288.501 ,,1,,1"')

1.550
-651:374

394.226

0.010 1.550 6.000 10.680
----'5""4.;4-;-396----' -324.67C-- 258-;003----- 185.37'S

610.050 138.583 124.408 103.14:::>
, " ,,'1' .

''S''·A1{[I-~m£ARS-B1:.AH NO 2

DIST.FROM LT.SUPT.
MOMENTS

SHEARS

DIST.FROM LT.SUPT. 1.550 3.950 3.960. 14.630 14.640 16.450
'ffO'firnnr--- . -169(l.108 -6:r7;~--·;;U."r;0b0~-.:-=4S.740 -49.018 -650.677

SHEARS 446.307 439.2:'0 76.920- . 34.39::' . -327.905. -334.993

DIST.FROM LT.SUPT.· 1.550 4.330 7.320
MOMENTS---. -729.265-- ---9-6-;6"81---949 :-036

SHEARS 301.258 294.171 :279.996

MOMENTS Affti1fHEARS-----sa-M-NO-'4------'-

MOME't~'f'S'A'Nti· SHEARS BEAM NO 3

I DIST.FROM L~~~~~!.
MOMENTS
'SHEARS

\.,. I.

'-"~

~

"'" .
'-""

""1 1

'

'"" "

""'"

.,.

·'fRI··: .
'itt'··
.~!' .

.·:f:;!~;'t::\ ·',;;tr¥' ; :;';!/';ft;h/;::~ '::';; ':,';! :;;~;,;::):~f~i:~iq::iJ;: '.,,:':··;S'\:$~:(;;~~;~~f;:'~;~;,;~~~~!.w~~.;~~:i:t{\~





BY; RDTCHKDI JFF
w

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

PROGRAM P'J310

":.. (-"f ......
RIGID FRAME BRIDGE PIER

~ . .__. LO~lmHL~l~!iL_.!..~______ _ ,_
(LIVE LOAD COMBINATION 12 + DEAD LOAD)

\....

I,..,

,r'OYNT
I,.., I' 1

~.....

:!
-3

1".,1"1 -I
5
~

1".,1"1 7
8

----r;
1".,1,,1 10

./

ul..,;'

.,----rrrm.<El\'TIIIiAtiTID'Hf -----.----- .__. I
I"., 1•• 1 THRUST AND SHEAR (K) I MOMENTS (K-FT)

~ I ~..;

I MEMBER NO. THRUsT - SHEAR f\1!'M'rnr- Tfffi-usr---'-- SHEAR HOMENT - I

~ I ,..,/

1)1 .J

I"., '"

I"., "

1".,' "

1".,'"

1 JOINT 1 -5.120 548.097 2459.119 5.120 460.044 -1233.138 JOINT 2
:r-JOINT 2 -5.4::;"0--- 299-;5(jQ------r'2~_s_;46W----_s_;_450--- 180.598 -842. 847 JOINT 3 -,,,
3 JOINT 3 -5.324 566.464 845.392 5.324 320.568' -1172.840 JOINT 4

I 4 JOINT 4 -6.237 373.780 1152.298 6.237 462.439 -2397.397 JOINT 5 I
5 JCrnrr 6 "9"S'9':-54-:f--------s-;-r20----:r6:Pf4'-----=9'n--.--n1 -5.120 114.350 JOINT 1
6 JOINT 7 807.746 0.331 3.373 -759.545 -0.331 7.670 JOINT 2
7 JOINT 8 795.264 -0.126 -1.660 -747.062 0.126 -2.544 JOINT 3
'!rJ'01m---.,.--~r_'--0':9I3 9.956 -6"9'4:3"4--'---'-- -0.913" 20.543 'JOINT 4
9 JOINT 10 898.8?5 -6.237 -69.598 -850.673 6.237_' -138.?34, JOINT 5

,/

_J

: J----·MDMF' Nf sr\'l'ti-S11EAkS---rft:'AM-N"O·-r--------- --,-.--
I".,

I.,,'~

I DIST.FROM LT.SUPT. 1~550 3.95_0 ,- 3.96~. 14.6~0 14.640 16.450
~1S -1614.Ti5 -3T4.61r- -;IT3';m)6 ,! .294.95'. 290.496 •. ".' -524.677

SHEARS 541.010 533.9:;?2 BO.429 : ' ,37.904 ~445.B69. ': -452.956':':

",'....)
....;.,...

:f--'frt5MENT~--A;~DSHEARs-BEAM'NO-2----'------------·-·--.

:: f--I1OMENTS'-AND!niEARS--BtAM~-f-- ------------.-------

-..J

"I .-.)

J

"I...)~I I:

7.330 12.000 16.450
B60;03~' 170.577 -567.526

-138.073 . -159.336
. -,,,:,~~.

-173.511
I,:'

'" 680 10.690 16.450
... vgD.25T~·- 1065.330 '." . -6BO.568.
157.335 M292. 218 ' ..~' -313.480 ;::_.

7.320
861.412.
'J71.1S0

35.505
285.325

4.330DIST.FROM LT.SUPT. 1.550
------M-tfi-fe:"ftT-S---'----=765.85-1-----·

SHEARS 292.413

--i10MEirnf-A-ND -sfiEli'Rs-BEAlfN03---·--'-------

DIST.FROM LT.SUPT. 0.010 1.550 6.000 .v.'
--------·--i-lbMENTS----=-S39-;-n'C----.:-536.S48 ----287.271 .A'A

8HEARS 566.464 192.773 178.598

\,,' ..

loot'-'

1.,,'.

'" ,~

" I-I ...J
;.~. ;

"

\"I~~ I"I..J" D_I!!l!£.ROM_!:-:,!~!:!!,:T. J....!..550 .3.3£.0 ._.!!...3_Z0 14.040 14.050 16.450
• • MOMENT!; -577.546 81.493 Bl.059 -596.761" M601.239_ '-'''',,-1685.224 .

"'" I" . SHEARS 366.692 359.605 "43.439 -BS. 964 ;" . '-448.264 ,:.;;:/:' -.455.351, - ". ,:,1.

'-'
.,:

··i!,~~i~~....•·l .!-
.' .~

:;

:,:

~\

'f.:
"
:f.

-.J
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PROBLEH NO.2; PIER ANALYSIS AND OESIG~ BY. RDT 'CHKD: JFF <~
'J

JOB NU. 8080 THUNDERBIRD RUAD OVER DIVEROION CHANNE' PROGRAM P7310

!" . ,::.
..... 1·1 , RWH, FRAME BRIDGE PIER

.. .__. . . ...l.fl.!'IH1:I!L.k~£i.~_l..~ __
(LIVE LOAD ~DMBINATION 13 + DEAD LOAD)

..... ,..

; ..•.

.....

I...

..... '"

..... '"

I JQINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS I
JOINT X Y R X Y '. R

1 -0.001138 -0.082266 0.000322 0.000 0.000 0.000
2 -0.001035 -0.06&234 -0.000023 0.000 0.000 0.000

---·3----:.o-:-0ooiy4T---::.-O·;072~i6:!·-------:.-(Y~0(io(Yi6- -6:"('-00-- 0.000 0.000
4 -0.000857 -0.064516 0.000075 0.000 0.000 0.000
:3 -0.000749 -0.075916 -0.000325 0.000 0.000 0.000
6 0-;0 ooOllo---··- -'(r;'llo'i;ji;joo ··------(;-:'O·(jOOO 6 ..:1r.n..,---~8-;z(jf 66 ;T68
7 0.000000 0.000000 0.000000 0.527 749.792 -6.414
8 0.000000 0.000000 0.000000 0.587 856.147 -7.033

---9 o-;-l5QOooo--------o';o-oo600----0.0o<j'(foo -1.345 764.501 14.5;,;2<-'4.-----·-------------
10 0.000000 0.000000 0.000000 6.228 895.331 -69.728

..... , ~ \-- -1ftR~~~~~l)~-~~T~~~~· (K); MOM~~~~~~F·~-~----------··-··-'---------

rrrFrnElf"1l1r.-----,H~uS"r---SfTE.Af::-----M1j;;fE:n----lmruST slfEAlf' l'f011E"NT
\..,,111

.....

'"" "

'"" .,

JOINT 1 -5.997 526.761 2439.337 5.997
I .l JOINT:1 -5.470 ~"05"~:;S6 129T.-4'3o---- 5.470

3 JOINT 3 -4.882 647.203 666.780 4.882 .338.976 -1246.952 JOINT 4
4 JOINT 4 -6.228 377.324 1216.552 6.228 45£.895 -239j.859 JOINT 5

'5 JOINT r- 96g~'()I-----·5_;_'}"9.,_---·-0l);'16tf·---=1121Y;OO5 ----=5.997 134.132 JOINT 1
6 JOINT 7 749.792 -0.527 -6.414 -701.590 0.527 -11.195 JOINT 2
7 JOINT 8 856.147 -0.587 -7.033 -807.945 0.587 -12.582 JOINT 3
~lfr~ n;r,-s-or-----r.-34s 14·~2r--··:__:tro;TIl)--·.-·.--·;.1.345 30. 400 . JOINT 4
9 JOINT 10 895.331 -6.228 -69.728 -847.129 6.228 '-138 •.273 JOINT" 5

./

.J

.j

",--l1tJioJENfsANO-- SHEARS-BEAM N'O ._---'-----------_.

DIST.FROM LT.SUPT. 1.550 3.950 3.960
HOFi£NTS----::n"Tr.46-.r-- -389. 10~-'~;41i9

SHEARS 519.674 512.586 61.663

14.630 14.. 30.'" ' .64' 16,'50 .. , J

.f- ~ ~ _~ '. ,," ,.'.'" ., " .",.031,'-""·Mtrrrrr1TSAiTIiSll~ARSBEAHlfo--2----..-----~.-- .• 138 -381.829" '" ~38a.916 .', \., . W,_._. . __._ . ..... ..... ~ 1·1 •./\",.' ,

'"" .

...;

..J

,,' ..J

- I:'.)

I~~I"
""1:1")
I fl:l..)

';'"

10.690
',<: 1125.782

,-"' ,··.. :·-310.626

7.320 7.330 12.000 16.450
837:995-.·---·~3,. 240.099, .:-409.654
277.236 .. -118.• 217 ", :~,:..~ ..139.47.9 ,',:n· ~153.6S4),

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

4.330
-6:'107

291.411

DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450
-.------. MOMENTS -636.307 29.146 28.74-8 ,. "611 •.257' ..-615.700:.,'::..::-1691.179.> -",,': ,:.",., . ,~" ..' .,' .J

SHEARS 370.236 363.149 -39.895' .. · -82.420 "":. .,444.720 .: /"'.:.-451.807'/ "..

I DIST.FROM LT.SUPT. 1.550
MOMENrs--~--·:;a24.379

SHEARS 298.498

~OMEN'fSAND'SHEARS BEAI1 Ilo 3

'"' I •

\",.

\,,;

""'I"
~ IIIST. FROM .!:!.'_.§_U.~·!, 0.01..2.... . 1. 550 6.000

MOMENTS -660.306 .. -374.?13 400.006
SHEARS 647.203 181.64Q 167.463

HoHENTI;-ANfisHEARS~lrNO-r·--------- ,,--,---.--:----..........-~--.-- I

.... '.

~""M
~

~
o
~ ... '.,
if

;~;;;:,.~;~~i~!J;.}:j~·}!~!i:idj,::/"·~;5i::fE~:&E;iti~~11i4.1tfi,~~i~~;·tf~~x .:.1 'bUM« .'\%t~k;;icl,~,
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl
{J

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

PROGRAM P7310

BY. !lDT CHKD: JFF ( :,
'·i' f .. ::'"

~I'

~

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

RIGID FRAME BRIDGE PIER
LOADING CASE 14

(Ci VEL (JAD .CUMBtN A1"1 ON -'f4'T' Ii1':Ali--·L"tJAD l ----'-.-,.,.-

~__~Trr~ ~J~O~I~N~T~D~I~S~P~L~A~CEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS I
X Y R X Y .'., . R

1..,1' -0.000055 -0.07::i810 0.000324 0.000 0.000 0.000
2 0.000050 -0.065819 -0.000090 0.000 0.000 0.000

~ I n l"'---'~----' ~:~~~;';f'-'----='~ :-~~~;:~,.---'---~:~~~~~-~.----- ~-: ~~~------'~-:~~~ ~: ~~i<-~----~.---------
" 5 0.000312 -0.075807 -0.000328 0.000 0.000 0.000"l 6 0--:000000-- -0."0<)0000-----6-;·000000 -6:127 89~4-".-fl-fl*9------;6~8-'-.:;-1*88~·-------------------j1

~I" 7 0.000000 0.000000 0.000000 1.709 779.458 -18.996
• 8 0.000000 0.000000 0.000000 -0.206 902.560 2.365
., --,------0-;(100'00O---o.-~M(j"o(j"·----'o;l)(jO (foo -'r;-s-~n--- -·1-i-6~3..o.. ;;-76~0"-----"T1;;-'''O'. 3T''"'6r-------------

~I" 10 0.000000· 0.000000 0.000000 6.176 894.080 -68.596

111",1

~In

MEM~rrrnfjA"CTIcrf,nr---------'--·--·--·----·­

THRUST AND SHEAR (K); MOMENTS (K-FTl
"1 ~j

'; r-MOlIiITN(J-._·-·--Imm~-T-----sHt7lr--------:-j1·0·MEi'lr tHRUST" sHEAR l'I1JME1'rr

2

~I .j

.j

., ..I

.,I·J

2

5

~I"
" 1 JOINT 1 -6.127 457.683 2403.289 6.127 378.563 -1251.537
".. .. -'I.4T9-----------:l"5:r;6'ejI-;J---r:rS"9--;oo-<i 4.419 - 200.889 -'34.3~

l-I- 3 JOINT 3 -4.625 653.469 729.794 4.625 336.984 -1274.074 JOINT 4
• 4 JOINT 4. -6.176 378.574 1239.647 6.176 457.644 -2398.446 JOINT 5 I
,--r-JO~~·-lf94:1T9-----·"b.T2'i- bs:TB'S·-----=!r4o-;IIU--- -6.127 136.463 JOINT 1

~I' 6 JOINT 7 779.458 -1.709 -18.996 -731.257. 1.709 -38.072 JOINT
• 7 JOINT 8 902.560 0.206 2.365 -854.358 -0.206 4.531 JOINT
" --:JlITN"1~- 703.760 1.551 -~,r -/I5.558 -1.551 34.427 JOINT

~I" 9 JOINT 10 894.080 -60176 -68.596 . -845.879' .' 6.176 '--13?685·. JOINT

...;

tI •.J

.., ...1

,,' ..)

.' :.'~
',<

.--------"-----~C/), ,.
.....~~I..)16.450 ,.1.,_ •

-~3.. ~"
. .;, 193.802 ..'''.'. :". : I .J.,'..... 185

DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680 10.690 16.450 Q 1:1
...)

-----i1'OMENT·s -723.258 -----=434.1:57-----348:-9B4-·--;--------roe7.18~; 1084.101" -756.355 .. ,'.' ......

IHE... ..,.... ", ••,. •••••5' .•••••,. -,0'."'-",.", ~, t:·
MOMENTS(llhi-SHEARS-'BEAHIHj·"4----··--··-------·.---------.--------~-

DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000
--HoHtNf5·-----t4r;-54~--20WB8---1-1"8"67642 1185.058 400.846

SHEARS 345.606 338.518 324.343 -158.364· .... -179.62"·;
. '. " ~

I MOM5ifSAND-SHEARS-BEAiflrtJ-;r·------------·--·-·----

:~MrniSAIf!'l;H"EAI'Ur-[IE·A"InIO----r--------·--
\';'"

:~-MOMrR1'SA}fD.til-lNR'S-BEAllNO---r --- _..--~.- t

~I: IHST.FROM LT.SUF',.. 1.550 3.950 3.960 14.630 _ ._ .
" . -----.--I1ClMEllTS-----=n;9lr.-.fBI'-· -6257iffll-----6"257fob";---·- 1. 965., --:::-r--L'-ib-..,---.,-".-ij....;;,c.·....j';O':;......-------------l1

\';" .' SHEARS 450.595 443.508 81.208 : 38.68J; .,.". ·'v

""I',

..
\,; I:..

"" I:..
"" I:.'-.

. ..;

...J

';;'
~

It

...

~l
.~

·~~t;: .
I'cir ···'~f:<~; ····;,,;'''pifj,'·ii'i'~,;;i~ •. {;:t.di~?hi\;i~s~~l~~ii;t;ifg;i~'f~2~~0.

"1__ DIST.FROM_~_l.dHJPh._ --1.!.~~O ~~g_~.Q...,_. ~...!~Lo. __,_ 14.?40 14.050 16.450 I
.. MOMENTS -657.404 10.253 9.866 -616.796 -621.::'27., .: •...: .. -1693.704 .... ;",",.. ; '::,:;

'-IN . SHEARS 371.487 364.399 -38.644 ~81.1b9 -443.469/;'" .. ,-450.557 .,," . .-'

"'"
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_v •• _ ..,.~", ..J' 0... rHut.

BY; RDT CHKO: JFF
y JOB NO. B080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO. 2J PIER ANALYSIS AND DESIGN

PROGRAM P7310

:..;,.\
\.. RIGID FRAME BRIDGE PIER

____ _. ._._ .. ..._.!-jJ~p.nIJj CAS_!,__15 -. I
(LIVE LOAD COMBINATION 15 + DEAD LOAD)

\..

-_. I::

I-_"""'...,;-- .':!.Q..I!!.!.-~ISPLACEMENTS IN INCHES, ROT.x N RA[IIANS JOINT REACTIONS... I:
JOINT X YR. X Y., . R ' ....

1--\' 1 -0.000374 -0.075859 0.000329 0.000 0.000 0.000
• 2 -0.000267 -0.064387 -0.000081 0.000 0.000 .0.000

·T----6·~OO-61Si-----O;07654S-----:o7ooooTi--·----O-;OO-0 0.000 0.000
1--1" '\ -0.000111 -0.065882 0.000091 0.000 0.000 0.000

" 5 -0.000006 -0.075758 -0.000323 0.000 0.000 0.000 I"
" ----O-.-(i<5o<50o---(f."1>·o~)oO(r---();oOOOOO-- -;s.T<f4"" 894. 680 68. 766 " "

\..1" 7 0.000000 0.000000 0.000000 1.554 763.023 -·17.441 . '.,::
.. 8 0.000000 0.000000 0.000090 0.237 902.582 -2.733 ~
'" ~----o.o(HI\H)O---'-l:) ;-OOOoOO--·-----O;-Ol:)NfOO-- -----::-r:to-r-------r-al>. 176 18. 931 "

""I" 10 0.000000 0.000000 0.000000 6.109 893.516 -68.020

\,.-1:1~~·~~~~rr~~~R(K~~MENTS (K~;';~---- '1:

"I I"" MEMgn NO. THRUST ---'5H~AR MOH~t{f 'iH1mST -S1f~ MOMENT:
:to I ../

., ..I

.
"
"

~l I ....-1

\,;1"
1 JOINT 1 -6.194 458.244 2401.629 6.194 378.002 -1239.769 JOINT 2

,"1-'-""2"---J"'O'~2 -4~---336:8r9---·T214"7::r3·0-··--_· 4.641 190.979 -729.299 JOi:~

\,;\. 3 JOINT 3 -4.404 663.400 734.471 4.404 352.836 -1289.487 JOINT 4
,. 4 JOINT 4 -6.109 379.138 1251.449 6.109 457.081 -2400.102 JOINT 5 '"
" lJfR-r--6 B"94:6I:fO------·--6:194 ·61l--;-766·------=1!l46:47a -6.194 138.122 JOINT 1 "

\,;1" 6 JOINT 7 763.023 -1.554 -17.441 -714.821 1.554 -34.461 JOINT 2 :1.)
• 7 JOINT 8 902.582 -0.237 -2.733 -854.380 0.237 -5.171 JOINT 3
" :-JtrnlT 9 780.176 1. 70G------llr.T;n----=/'3Y;"l174·--· -1. 70C-' 38.038 JOINT 4

\,;I~ 9 JOINT 10 893.516 -6.109 -68.020 -8~5.315 6.10'/ -136.030 JOINT 5

:1'--l'iOMENTS A'FH1'SHEARS-EiEIil'I1llJ 1 ---.------ -- I:

:1..)
.:;.,'

"I··,J
DIST.FROM LT.SUPT. 1.550 3.950 3.960 14.630 "
--------,.rn-MDlTS--~69-s.-957--.. -622. 040--'---:;:n17n'2 i . 11. 84;' - •

\,.-1:1 ...._._. SHE:RS . 451.157 444.069 B1..~~.__~~~_44 :',J
.~ nOMENTS AND SHEARS BEAM NO 2

\,;' "

\,;' .

Cf)=':r- :1 ..)DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000 16.450 •
------M'CH-iHiTS -756.767 148.335 1085.826 1084.3'4::: 346.409 -437,889 4 ..

twl:L_.. .__SH~:~~ ~~29.73~ 322.64~ . 30_8~469 .~~8.454 _ -1·69.717 -1.83.892 :.. '1:-;::_ :1..)
• MOMENTS AND SHEARS ItEAM NO 3 <5 ::twl" .. I....)
• DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680 10.690 16.450 '0 ~
• MOMENTS -727.835 -423.551 .--. 403.466 ---rT87.810 .... 1184.566 -747.198..·

twl:~__._. ._S:. E. AR~ . 663.400 ~.:.~..~~.. .__ ~~~.316 .__._..~58!054' -324.486. '''345.7~9."~: .\;,:;, :.., ~I..J
" MOMENTS AND SH ARS BEAM NO " 'I .

~l" . :)..)
• DIST.FROM LT.SUPT. 1.550· 3.360 3.370 14.040 14.050 16.450 "
• ---:------M-OME-NTS------=668:392 0.345 . -0.036 '---620.684. .,-625.109 '~.,' ..,1696.233.

",,1-, sHEARS 372.051 364.963 -38.081 -80.606 -442.906" -449.993'

'.<~,:;~.~

\,.I

.~:.

r
'...".:i::'.::':<~·; ;::t~.;'~i<~r ~( '.. ;". j ?!;;;~;,~.:~;:~,~;i;~ii)i;:~;~~.· :.};~iii:i:~:,:.,:b~t5:ijti~r'~g:4i~ig~~:it~i.~Jj·~~~~( j't~;}~i';:'i! ", ":,\'"

'".,

:~: .

J





\,..;

\,..;

~.

,j

.J

...)

.J

...)

...;

__ ~.~ ~~~ _1 ~_ ~n~~

JOe NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROGRAM P7310

, PROBLEM NO.2; P IER ANALYSIS AHD DES IGN BY i RDT CHKD: JFF - •
...! I

RIGID FRAME eRIDG~ PI~R ,
LOADING CAHE 16'

-- '---'---------"----'-i-C!VCCOA-ti-C'OMBTNA-fHiN 16 + D~AD LOAD) •.,
r-_~r.n.------JDINT PISPLACEMENTS IN INCHES,RD'.IN RADIANS JOINT REACTIONS •

Jo I NT X Y r~ x· Y .. , , R ...., . . . . •
• 1 -0.002072 -0.084511 0.000335 0.000 0.000. 0.000 ,. . ~

2 -0.001966 -0.066753 -0.000024 0.000 0.000 0.000 ::
.. --'-~--=o:OO'nf7r- ·---=-0:07'2308-------··'(;-;-000(;>01-------0";-"(;-00-----0-;000 0.000 "
" 4 -0.001779 -0.062856 0.000068 0.000 0.000 0.000 "
" 5 -0.001668 -0.075850 -0.000332 0.000 0.000 0.000 ::
" b "'0.-0(500'00 -0;'060000----0-:-000000-----::-6.141 993.963 67.281 "
.. 7 0.000000 . 0.000000 0.000000 0.644 790.170 -8.205'" :
.• 8 0.000000" 0.000000 0.000000 0.167 853.927 '. -2.844 •
" ----g----o-;-O-O'o~r(jo-'--o:(,'O"ooOo-"---' --l)";oO-oolY(j·------'T":123 745 ;451 11.568 ----- "
" 10 0.000000 0.000000 0.000000 6.453 894.566 -72.723 ::

:~ Mt.MB"E'l<E"ND ACTI orrs- ,.--- :
• THRUST AND SHEAR (K); MOMENTS (K-FT) :

:: MEMil!::/-: Flo. tHt,;1rsr------mrEAR-·----KoMENi' TffRDS'T SHEAR Ho~ :

:: 1 JOINT 1 -6.141 534.268 2558.448 6.141 419.345 -1285.993 JOINT 2 :
• ~ .lUll'< 2 -5.497 .. 3n:on 12'i't.'30<l 5.497-- 177.282 ", "712.005 JoINT 3 "
• 3 JOINT 3 -5.330 628.443 714.740 5.330 '." 325.95:: . -1228.899 JOINT 4'·
.' 4 JOINT 4 -6.4S3 371.298 1202.9~:l 6.453 458.130-2393.319 JOINT 5 :
.. --:;-Joifrl"'" 6 '99'3':-90r----b~T4"I 67·:-~'BT---_:v4o;i'6'1--------::-z;-.T4r- 137. 832 JLlTIff 1 "
" 6 JOINT 7 790.170 -0.644 -8. 20S -741.968 0.644 -13.306 JOINT 2'
'_, 7 JOINT 8 853.927 -0.167 -2.844. -805.725 0.167 -2.735 JOINT 3 :
,. ----g-~r_~ 745.451 1.12'j 11.5og---=69"'-;24'~-- -1.123 25.944 JOINT 4 ..
.. 9 JOINT 10 894.566 -6.453 -72.723· -8<16.364 6.453 -142.812 JOINT 5 ::

:: >---~ANlnHr:'~S~AIf"N01--'" --------.-----. :

• DIST.FROM l.T.SUPT. 1.550 3.950 3.960 14.630 14.640 16.450 :
.. HOMrFl"f::3 -17:r4."'9-39 -478.563----.:4~3i' 104-:9'44 , .. , 100.893 . -640.616·· .. :_, .. , •
" SHEARS 527.181 520.093 77.053 "34.528 ",:. -405.110 -412.2:58" :

- '----MOH'£NTSAND SHEARS-BEAll NO 2 ----------.-. V) :
: DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000 16.450 :s- :
.. r---------'McHit'f-fts -803~'841 '£L-i95 95.6.839 955.492 . 281.524 -441.824 ......

':--'i.fOMEFifS--TNr-s:::::S
BEAM NO 3:5.536 !_~,~48 294.273 _._._~~57_ ·,;:-15.... 020 >-1..'0.195: I~_~

, : DISToFROM LT.SUF'T. 0.010 1.550 6.000 10.680 10.690 16.450 0 :
•. ---'------tfOMEHtS--------io8.454-------426.6~-·---33s:5021051.602 '''''--1048.628... -728.282

i
~ :

':~ SHEARS 1>28.443 178.910 164.735 143.472" "," -~97.6C2 ~ .. '. -318.864~: :: I:
'.. --MOMENTSA'NO-sHEAR'S-BEAI1NO-.r---·-------·--'----··--·-._._..--_._. ------- 1-:

, 51 "

• DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450 ..
.. ··----tfOMENTS ':6-3-2-;osT--- 22. 49-g--- 22.104 --60"9.744 "/'14.181.'. -1687.824., ' ...
.. SHEARS 364.210 357.123 -39.130 '-81.655;'·, ·'-443.955;·." .... ·-451.043'°·- ":
.. "
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PROBLEM NO. :H PIER ANALYSIS AND DESIGN BY. RDT CHKDI JFF ~~,
~

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROGRAM F'7310

.".,.". . JOINT DISPLACEMENTS HI INCHES,ROT. IN RADIANS JOINT REACTIONS I
JOINT X Y R X Y R,_" . •

'-I' 1 -0.000459 -0.082418 0.000284 0.000 0.000 0.000 ';.'
2 -0.000368 -0.068690 -0.000017 0.000 0.000 0.000

·---3----=O;000282---··-··-:0~072"S'3i-'--·-··0:60-0005· 0~·o60 0.000--' 0.000 ---, ..

..... 1" 4 -0.000195 -0.062772 0.000068 0.000 0.000 0.000
., 5 -0.000086 -0.075866 -0.000333 0.000 0.000 0.000 :=j"

6 0.0000-00-----0;·000000----0;00·0000 -5.335 969.943 .59.153·, - ..
\...1" 7 0.000000 0.000000 0.000000 0.356 812.402 -4.155 '.;' ::

~ -g: g-g-g%~g----_g:_~g~gg·g-_·-·----g:_gKg,g,gg--------:-~:-~~~ ~~~: :~~ 1~:~~t' .-- :.
\...1" 10 0.000000 0.000000 0.000000 6.319 894.758 -70.396

-'

..I

,:'t,'.,'"
RIGID FRAME BRIDGE PIlR

LOADING CASE 17
..•._-----.••.•.- ...------..---.----.. ---(LIVE"LOAD-COM"BINA1T(fil 17 + DEAD LOAD) I·.

\...

\...

,,1 .J..... ' "

MEMBEI< END ACTIONS I:
THRUST AND SHEAR (K)I MOMENTS (K-FT)

"' ,"n MEMBER NU. Itfk~-------m:rEAR i'I1iMENTIHRUST SHEAR MOMENT:

,,' .J

..... I::~ 1 JOINT 1 -5.335 529.333 2448.818 5.335 443.364 -1278.828 JOINT 2 :' ,.-I

• 2 J01NT:! -4.980----,20:liJ5·---L!86:5~7------4.9B-0-- 179.070 -731.439 JOINT 3 ..
..... 1" 3 JOINT 3 -5.055 629.212 729.Sa.2 5.0'55' 3250182 -1229.896 JOINT 4 :1 J

" 4 JOINT 4 -6.319 371.106 1201.667 6.319 458.322 -2395.475 JOINT 5 •
• ---o---:rour 6 9t,9:943--·---5';-3~r5-----::P?7:C:;;'3--'---921.7-42 -5;335--' 119.032 JOINT 1 ".....I"M JOINT 7 812.402' -0.356 -4.155 -764.200 0,3.56 -7.729 JOINT 2 :1.)
" 7 JOINT 8 856.484 0.077 0.706 -808.282 -0.077 1.856 JOINT 3 _
" JOllfr-9---~.491 ~~---13.901--.---=696.289----·'--1,263 28.229 JOINT 4 "

..... '" 9 JOINT 10 894.758 -6.319 -70.396 -846.556 - 6.319 -140.657 JOINT 5

·1 I-., "--Ffll'H'Eil'fSA'N'rT-SHEAI'i'S-BEA'Ifr·rO-l--------------'---'--'-' •.
..... '~

..... '.
",'.J

nIST.FROM LT.SUPT. 1.550 3.950 •
---·--r!lJl1rm-S---:'· -16327'959----:38~'" .. ..". -

SHEARS :322.245 515.158 ' :, ,J

., ...J

: mirNiSANb-slfrARS BEAM N(j~ -----.----. CIl :
..... 1· .1"';

" DIST.FROM LT.SUPT_. ~5~ .....i.!..~0__ ._. 7!...~20 7.330 12.000 16.450 ~ •
.. MOMENTS -793.869 66.797 956.496 955.131 272.815 -458.488 . -L"

""I" SHEARS 313.748 306.660 292.485'. _ -136.\)4::; -157.807, -171.982-!'·;)" '..... -r:1 J" " 1-·• MOMENT-S-ANfl-SHEARS-~E:AlnfO--3---- --.----.----~ ---, .- ~ ::

Iwl" ) "I,.)
" .DIST.FROM !:J:.•,§U.F:.!,'-_. <1.!...Q_1.0 .1._._550 ,-hQQ.9 ._._~~O 16.450 " •
• MOMENTS -723.289 -440.276 325.274 1044.975 -730.472 __ •

""': SHEARS 629.212 179.679 165.504 . 144.241 .' ~,3,:8.09:.,. ,-01: 1 ..)

""I:: MOMENTS"ANft-SH'EARS"-BE(.IMN'04-·--" ------ .-~--..--~.--_._-----. -'-'" - '~I ..)
" DIST.FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450 ..
..·--,HiMENTS- -63C·OS'9-----23-:T·fo-----22.7lf-- .-611.142:-:::::- ., -615.580. -1689.683., .

.... I~ SHEARS 364.019 356.931. -39.322 -81.847.:' ..,444.147-451.234'

;':':\'~~'.:

'"' ~~ ~r·~., . " :~: :~'.'-' ,,' ·;,1·:t '., : . ... l," ~,~.: " ..~

.. 'A"i''!i\~;~ """Ai'i:'i'~i>c{':2 ·.,~;.;~;f")W'!{t¥;j",i~'i~{',j;"':*1;~W~~h ..~;"~,;,~~ ..,;~
i

.\

'\

··l

..)
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BYI ROT CHKD: JFF
{J

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

PROBLEM NO. 21 PIER ANALYSIS AHD DESIGN

F'ROGRAH P7310

'.; ,<I:.'\,: ;..;", ....
RIGlD FRAME BRIDGE PIER

.__. .... _ .._. __ ..__. .."". LOADING CASE 18
(l.I VE LOAD"C'cff!BI"N-ATliYN-rr-t DF:.:AD LOA!t l ------l

I..-

"

t
JOINT DISPLACEMENTS IN INCHES~ROT.IN RADIANS JOINT REACTIONS I

JO I NT X Y R X '( R .
"I' 1 -0.001764 -0.084521 0.000335 0.000 0.000 0.000

2 -0.001658 -0.066606 -0.000023 0.000 0.000 0.000
---3---:o-:-0(H56T---=.-6;6.7227.4----.::0-:-o00(f<5~--- 0.00"0--- ---0-. 0<5-0-. 0.000 I

1..-1"1 4 -0.001469 -0.066891 0.000032 0.000 0.000 0.000
5 -0.001369 -0.081592 -0.000300 0.000 0.000 0.000
'6 O.l5ooooo---o--:-oo0l)(Yo----O-;OOOoO(j----·-:6.1/s 994.079 67.826" I

I..-I"~ 7 0.000000 0.000000 0.000000 0.588 788.484 ". -7.419.. .
8 ~~~.<~~.2~--~~~~0£~<?----_~.!.~~~.~2.~_.... ---._-,__~!.£~6 --.!!..~~30 . -3.552,
9 v.vvOvvv v.vc·OvvO O.vvvvOv -0.4,0 791.,61 4.456

",I" 10 0.000000 0.000000 0.000000 5.811 960.474 -65.421

., ../

.,./

.,--..Hnltl~··END-·AC'TldN·!r-·------ -.----- .-. ----- ....---.------ I
~I~I THRUST AND SHEAR (KlI MOMENTS (K-FTl

I MERBER FlO. THR-lJSr----·Si1'EAR M-O~rENT THRUST SHEAR MOMENT I

III,J

..J

.,.J

,,' -J

.---l:

~I" 1I\ _"i
.__~r~;..~~---:~.':.?6.-.-~,~~385---?~::;?-'--?.~~,.. 6.176__~9.228 -1283.289 JOINT 2 I

• ~ ~u.~, ~ -5.588 3~1.0~3. 12~5.511 5.588. . .,8.852 -736.468 JOINT 3
\"..;I~ 3 JOINT 3 -5.342 626.476 741.118 5.342 ·... 327.918 -1290.679 JOINT 4

4 JOINT 4 -5.811 415.641 1279.449 5.811 519.855 -2435.562 JOINT 5
~---i5-=;JOl"FfT-6-----994~079--··--· i!'-:T'75 '6"·7;-826------=945.878 - 6 •175-----r38. 435 JOYNTl

~I" 6 JOINT 7 788.484 -0.588 -7.419 -740.282 0.588 -12.222 JOINT 2
" 7 JOINT 8 853.530 -0.246 -3.557 . -805.328 0.246 '-4.650 JOINT 3
.. gJ(jINT 9' "-~1.761 '---6.470 4~456--:--_:____='743.559 --0.470 11.231 JOINf'4

I..-I~ 9 JOINT 10 960.474 -5.81.1 -65.421 -912.:;'7:! 5 .• 811 ·-128.680 JOINT 5

-·!1ClMENTS"-AND-SHEAr{S-aE1iFi-N'o-·C-·--------------------------------

", ...,)

DIST.FROM LT.SUPT. 1.550 4.330 7.320
MOMENTS -802 :485 58.788 949.139

SHEARS 313.966' 306.878 29::!.7<.13·

~'"

~, ..

~I"

DIST.FROM LT.SUPT. 1.550 3.950 3.960 14.630 14.640
----ffijMmS -1:7"3"4.'154 -4'7;499 . -47'6.727 " 107.256 ( ., 103·.'2"'0"6e-..- ..,....--.,..,.,......,"""'.--------,-------l

SHEARS . 527.298 520.210 77.170 "- 34.64~ . -405.053 "~ .. I J

'FrmrrnrS'RRffsln:.:A'r.fg-li·EA1fwo-·2------- ,----. -. ,------ VI :
. :r :'J

7.330 16.450
947.776... -463.855-

--i10MEJl''fs-'A1W' SHEARS' BEAMN03--------------.-. __._-=~~.327__~: ,-171.765,:-':." , I~" ~I J

\ 0 :, ..)
DIST.FROM LT.8UPT. 0.010 1.550 6.000 10.680 10.690 16.450
----MOM'ENT'S-- --=7'34;852--'--=-456.053 297.323 --1004.2rr-- 1001.:.'25 ., -787.013 . ...,"-":f SHEARS 626.476 176.943 162.768.. _141.505 ;. ~299.568· ..: -320.8~~1, I .!:I..)

\oil: --MOHENTSANDSHEARS-BE'j.iin.rb-;;------------··-·-·-------""~'.'-:'~.. "-._._-_.~-._,_.-:~_. 1:1.,j

"-" "

.... '"

....
I DIST.FROM LT-',?J:lF:I! ,,~~_5_Q.___ 3.3.~....._._._.3.37L. 14.040

MOMENTS -639.813 94.994 94.724 -407.560
SHEARS 408.553 401.466 -26.988. -69.513

14.050 16.450
-412;-612~,~~--=-1634-;3'f3.
-505.679 " -512.767:

, :.....' , • ,'!'.. ~, .... :1' ..J

\",.< ..J

.il;jw;:~=~;l:o;,l;i;i;,:;~~:;;; ..'!;~.;;.;::.""-::s'\~~\::'":i..·;,:;.,-..:;o;·,....._·_;l~ __-1 _

(-t
~j'.

:jt: :1.





B~. RDT CHKOl JFF
Q

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE'

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

F'ROGRAtI P7310

I..-

I..-

RIGID FRAME BRIDGE PIER
LOADING rASE 19

..-------------- ··-··---<ClVEToAf," CofIBTf,fi,iTbNT91-fifilIIL DAti)

'l'" ;;.: ~',

'; ..•..

I..-

1..-' "

I
JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS I

JO I NT X Y R X YR'
I..- I" 1 -0.000280 -0.081665 0.000302 0.000 . 0.000 0.000

___~ =-~O~o.lll.:!. ~()!_()~6?~() ~.Q_!.QQ.()0~.1 0_'...Q...O'~ ~90 0.000 I
'"~ 3 -0.000095 ° -0.072498 -0.000001 0.000 0.000 0.000

1..-1" '\ -0.000008 -0.068611 0.000016 0.000 0.000 0.000

---T~-----g-:-ggg-g~ti··---~·:-g~~~6~----::g_;g·gg§g~·------=:~:-~~ . 96t ~gg 6tg~¥-------------._------
1..-1" '7 0.000000 0.000000 0.000000 0.613' 790.019 ~6.926

8 0.000000 0.000000 0.000000 0.029 856;099 -0.370
---'I O;·O'(1)(foO-----Cf;oooOlio---O:;)(50<)'oo··__···_·--··::-lr.-296----m. 495 "'-;-294 - I

~: '; 1---"-~:~~U~~O~~;~~;;i;"~.~;~~~::O (~-,;~;,,~-OO-O-O~-~.---- .... -._--~' 350 969.412 -59.523

:: f---r11.1lBErFfcr. ------niROsT-----sHfAR----Mti"ME-NT THRUSr-' SHEAR M"'O"'M"'E"NTT--------

_ JOINT 1 -5.696 520.691 2440.864 5.696 414.835 -1278.284 JOINT 2

Q. nTFl,.---r -:r;oln-·----:!26-.--9g~--I291-;·1l41 5.083 185.046 -755.560 JOINT 3
\".-1_ 3 JOINT 3 -5.054 622.851 756.151 5.054'· 319.409 -1282 .• 522 JOINT 4

" ·4 . JOINT 4 '-5.351 443.884 1275.921 5.351 528.793 -2445.063 JOINT 5
-----s--JOTIl't 6 96r;-:m'2"-----··5-;-6~6 6'3;·:2-71----~n-;TOo·-·--· -$.696 126.9~

6 JOINT 7 790.019 -0.613 -6.926 -741.817 0.613 -13.564 JOINT 2
7 JOINT 8 956.099 -0.029 -0.370 -807.897 0.029 -0.590 JOINT 3 I

1
--"'-s-JTiOnrr 9 -effI-.--495 o-'-'2W; ~94 -763.2~~· -0.296 - 6.601 JOINT '4

10,..1" 9 JOINT 10 969.412 -5.350 -59.523 -921.211 :i.350 -119.179 JOJNT 5

• ,-~Oi1"E.(rrS7iNIl-SH~'ARS-aE1ijrN--o-r

., J

J

.J

10,.. I.

Iw , •

DlaT.FROM LT.SUPT. 1.550 3.950 3.960 14.630 14.640 16.450
MTIl1E:'R'nl -16~OO -414.61"1--" -413.907 - . 97.455 . 93.449., .._-639.896 . '. .

SHEARS 513.603 506.516 70.363';' ::17.838 .. ;;.- ~400.660: .. : -407.748 ',"'" ........

• ~011ENf-g-ANIT-S-RE-A~fj'EAMmr--2-'--'---------'- --.

10,..1" -
0, DIST.FROM LT.SUF'T. 1.550 4.330 7.320 7.330 12.000 16.450 ....0 _
" -------"OhERTS '. . -789:632 8Er:T:rr- ---';;96.199 994. 714 j84.5!50 -473.346 ():i

... 1", SHEARS' ''''.''4 "312.001 ",.m -14'."'; .",.,,. -177.95'" '0 :IJ
MOMENTS"ANn"SHEARS BEAJr1W---:!------- ---.----.------.--..- --- ......, .'

'-'1"1 , :1 'J., DIST.FROM LT.SUF'T. 0.010 1.5::'0 6.000 10.680 10.690 16.450 •
• --------i10MEJff-s----::;;-4'9.'9·2T------476~·759----26O:327--·~~92 947.182 . -792.045 " •

"""" 8HEARS 622.851 173.282 159.1.07. '. ",'. 137.• 84:::' ;°':'°291.059.. _ ~312.3:;)2 . :1..;
. ." '/"'. . , ..; ~'.. ~ ,

-'MOMENTSAND-SHEARS-aEAifNIf-/f'-.---.-.._.-.-.-...-_.--- "'-."'--." .~_.. I"", ..

'-' '.
DIST.FROM LT.SUPT.

MOMENTS
SHEARS

.__..1.5.?Q. ..__2!.3.ML__. 3.370 J..~40 14.050 16.450 I
-592.509 193.418 193.081 -381.664,. -386.806;, .'". -1630.040 J'"

436.796 429.709 -33.779 -76.304. '. -514.618.: '" -'521,.706,. '.

",...,)

..J

'-"

,~., ,c;;~,¥/~< ~••• ,',: Y' i:,:•.~,0'1:;,'X~~iti..~~L:f)?~~ikWL~~,~i~l.<J '. '.

lL"J
.;-~

..~

,.'
;~~:>'.

..;





rnUC.

RIGlD FRAME BRIDGE PIER
LOADING CASE 20

.- --------------.-- -·--·-TCIVELOADCO-t-i.HNATI ON 20 t-IIEAb-UjA-D)

BY. KDT CHKO: JFF~

""
""

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO. 21 PIER ~NALYSIS AND OESIGN

PROGRAM P7310

" . . ~ ...:~

JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS
;:rOINT X Y R X Y ~ ·7,'·· R . '{i';~'"

\...1'1 1 -0.000380 -0.084593 0.000338 0.000 0.000 0.000
2 -0.000270 -0.065425 -0.000012 0.000 0.000 0.000

-----3----.-0 ;000165---··-----.:0 '-070684 -':':0.000010 --------------o.-ooo·--------o--;Oi.Hj 0.000

"" I "I 4 -0.000063 -0.066687 0.000021 0.000 0.000 0.000
5 0.000045 -0.084495 -0.000332 0.000 0.000 0.000
6 o. oo-0i.f6-0----o-:o6i.Y6oo-----o~oooooo- -6.362 994.903 70.626

"" I "I 7 0.000000 0.000000 0.000000 0.260 774.934 -3.040
8 0.000000 0.000000 0.000000 0.200 835.287 -2.315
9 ~~()oOl> ?l·-;O~N5_oo___-o~()~O(roo---::-~5 -/89.419 4.255

""H 10 0.000000 0.000000 0.000000 6.286 993.784 -69.965 ..'
-----rfEfI IfErrE"N"D"Al:T!Ul'rs

"" 1"1 THRUST AND SHEAR (K) 1 MOMENTS. (K-FT) -)

\,.. ,.
\,..' .

""

1,...""

-~-lW--; TFlRUS,..-----SHEA~---RO-MEJ!r---- -THiWS"-- SAEAR MOMENT I

JOINT 1 -6.362 535.209 2554.428 6.362 418.404 -1265.037 JOINT 2
I 2 JOT~2 -6-;TIir 30g-;nS----r.ri0--;-692---~~· 170.091. -711.227 JOINT 3

3 JOINT 3 -5.901 616.994 715.596 5.901 321.705 -1283.326 JOINT _ 4
4 JOINT 4 -6.286 ~!9.5l_2 1274~2.15 ~.!2~6 ~4.071 -2552.556 _JOINT' 5 I

;r--.roI~-----O- 994.903" ~:'H;r 70.6U -946."'-0'"2" -6.362 141."SS2 JOINT 1
6 JOINT 7 774.934 -0.260 -3.040 -726.732 0.260 -5.655 JOINT 2
7 JOINT 8 835.287 -0.200 -2.315 -787.085 0.200 -4.369 JOINT 3 j

-'~"Rr 9 ---,gv--;-4Trr---o~3'g5---·-~~---..;14T~T,__-- -0.385. 8.611 JOINT 4
'9 JOINT 10 993.7B4 -6.2B6 . -69.96~ -945.582 6~2B6 -140.001. JOINT 5

./

_, .J

_..I

..)

I MOMENiS-7INllS'HE"AR"S BEAlr,~U-r----

""..)

..)

Vl
:r 1: IJ

~--

r~ .I~I...J

~',~ i,~
. ...J

,~ "

......, .. -.-

16.450
-45"2";"194

>.. ,-163.003

12.000
23'1.1"51

-148.828

10.690 16.450
963.1'60-' -789.290 "". -

-293.3:55 :. - ": -314.618

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

3.960 14.630 14.640 16.450
-470.047! 122.729 uB.688 ...-621.117 I

77.994; .3S.469··4Q4.:!:!9 ,. " -411.317
: ..-.:" :..

DIST.FROM LT.SUPT. 1.550 3.950
-'Ul·I1::Fl"T'S -17'2"9-;460 -4IO--;-s-2·,----

SHEARS 528.122 521.034

DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330
-- -----i10MENfs----=7n--:390--· --------28-;--S06--:---B8().8(f9----:--~~-

SHEARS 301.241 294.153 279.978 '-127.566:. ~

----R1:HfEID g -1i~D- -SR~:Ai'iS----tH~'Afn;rO--~---'-'-'--------'-'--'-------.-.-----.------.--.---

DIST~FROM LT.SUPT. 1.550 3.360 3.370 14.040 14.050 16.450
----·--·--MOMENTS -629~079-----112.734-----i12.391 -468.258. __. -473.453' -.,i;{-.-1729.354 I

SHe-ARS 412.424 405.337 -34.332-76.857 ::-: -519.896 ·.;::f·~" -526.983

--MliMENf-S--A'NfISHEARir- BEAM-NO -3---'~ .-- - ~------.---------------.-_._.--------------

DIST.FROM LT.SUPT. 0.010 1.550 6.000 10.680
1-----=-.:'-"---·----·--MOMENtS-·------=-709-;-42S-----=43-9;79-8---~8"'1.071-'--'-966;092

SHEARS 616.994 170.986 156.911' ,,135.549.

---M-0J1ENrS-7li'Hi-l,n:jEARS--IlEAi1NO-4--- --------.----.---.-----.--
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• n~i:.

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE'

~
PROBLEM NO.2; PIER ANALYSIS AND D~SIGN B~. RDT

PROGRAM P7310

CHKO: JFF

.J

...I

...J

..J

..J

..J

..J

"...,.'~
~,.' ..

MOMENT ;,' THRUST SHEAR ,".' 'MOMENT <:.
--_.__.- '~"'-'i'"i?:"Ci .., I\on 472.462 -i125.349 . JOINT 2

6 3
~ ...... v , tVwO 202.469 -520.399 JOINT 3...----,--_. .., 9 5

352.836 -1091.349 ,: JOINT "15 1
w::!!:l"7584 -2379.853 JOINT 5

11 1
Y";' F ........ v ........... -4.937 159.297 JOINT

------'1--- -----·'-i-i\- 6 1- --
6.::'15 -646.2.,15 1.709 , 12.822 JOINT 2

- ~4 6
-'--,.;:-..y-;- ,-,,, I:."A-' 0.755 26.631 JOINT 3

10 8
-0.198 38.038 JOINT 4
---rr-- 15
7.074 . ~. -119.119 JOINT 5

-----~

~ 1 19

--
.,'--'.. ' ' . 'i~ ".

BEAM MOMENTS AND SHEARS1....'"

1.-' ..

RIGID FRAME BRIDGl PI[R
___________.__ . .______ HAX!J~.!:!!i_..f.9.~nIVE VtlLUES

I....I·REMBER END ACTIONS
; ---!HRU.ST AND SHEAR (K); MOMENTS (K-.:.F...,T-') .

1,..1' MEMBER NO. THRUST SHEAR

I.-I"~ , ','
~ _~T.FRg.!'__L.~,~ S~~rT ;.----f-r~--'-;;.~~-- ..-~~;:.~-~-----,,~~~.~~M---" .l.~~!?.---~;; 640 H:450.,- -i
'. n"~It:.N" - "V4.798 -<:,,0 .... 24 -"",.707 ,,4<: • .,69,.:1' .987 -489.197

Ltl • CASE 6 6 6 I> 6 3 ,

I
SHEARS 552.222 ~45.134 97.615 55.090, -327.905 -334.993 ,,1...1

CD.CASE -0 6 3 r,o 3 ,.' ,. IT ,I.-'·L I,..:,'.".:'" ,'0" " ',', : Vl :I·J
_ MEMB~~.~_._.3... .__. ' ,. _._::

DIST.FROM LT.SUPT. 1.550 4.330 7.320 7.330 12.000 16.450 ,. :I..J
1--_~ ._._~OM~_----:666.~L.--~0.5=!5 1~_h504 ~81.914 494.599 -277.669 ...._ •

LIt. CASe. J B 8 8 a 5
\"'1" SHEARS 3~e.320 I 351.232 337.057', ~10e.65(l -129.913 -144.088 jN

• LD. CASE 8 8 ell 1 0• -------------,---.-.--..----. --------------,-.. - t-->-
"""" MEMBER NO. 3 0

: ----nIST •FRU~SUP'f;-- -----o.OTo----:--r:550-- ---6.000 io:6fjo~-,--:::-ro;690 16.450. I~"
\ofl:; ._, ~~~:~~~~ ._~:09~~~.~- __ ._~2B5~~~~ 436i~_~a 1187i~1~ " " lla4i~66;;::'. -667.~95 ..~ :., ..J

., SHEARS 063.400 195.202 181.027,.. 159.765 -242.072 -263.334
\.;1" LIt.CASE 15 9 9" 9 6 ,;' 6

I.-

I....

..J
"'~. :--,-----------~. -------------,-,----,..- "', >~f:~~'~:~{ '; "\:;;;;\,.9;'~~~:~;;;/ 7,,-, .:. ,: : ' ':~'\ I

~,.

~

~; '.'.
l-ij,' ~.

:~.:\..'

..;.,....:
i,

"

'iI'-

;~:..;.';
,K

;~{ ..
;~:t

'-'

,.. ' :';. r,i,,:; ..•••.. "",'~";""i,...;,,(,;ii~~;fi~itj~~t~!~f~,{~i~~~#ii~~t~~~~~~;.
"--""--~-~~~~---~...-..,;.,,.~~~~~~-=-~~~~~~



DIST.FROM LT.BUrr. 1.550 3.360 3.370 14.040 14.050 16.450
I.., I MOMENTS -564.060 193.418 193.081 -350.084 -355.293 -1614.826

LD.CASE 2 19 - 19 11 11 11
SBEARS 436.796 429.709 ··18.095 -60.620 -4:57.877 {'" ...-444. :64 _..

\.,...1 'I LD.CASE 19 19 ~ 11 11 ' { 8
'l"'J;.

(ANi'illvERs-'-' ------- ..---- -_.......-. -.---------. ----.

.' ~,:
'::l;~ , l. ~,
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./
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,..,.,Uc.

j

..J

,. I ~./

.... ,.' .... :~:;.:;y.:,:.:,\ ..' .•' .". J

THRUST

PROGRAM P7310

SHEAR MOMENT

342.080 -1285.993 Joffll'----:!
w 11 16

151.175 -845.969 JOINT 3---, 1 9
270.422. -1290.679 JOINT 4

L 18
"w':;~Vw' -2552.556 'JOYNT 5

8 20
-7.088 109.895 JOINT-------- 1 b

-0,579 -38.072 JllINT 2
I. 14

•. ~1rr-- -i6.4W-JOINl 3
8 10

-1.706 4.069 JOINT 4--,-0-----.. 1.5 11
5,350'- ~156.279 JOINT :5

19 . 1

MOMENT

DE§ill

VER UIVERSION CHANt/E'

,--(K-:.Ul

SHEAR

____~T CHKO: JFF ., .... .~. ' ~ :)

RIGID FRAME BRIDGE PIER
.. ._ .._ t1~;qIiU1UU';"'GAT I}!.~....Y.D.bygjL_ I

,,' j

---------(/):
7.330 12.000 16.450 ... :1 J

2.59.976 170.577 -567.526 ",,--_ •
2 12" f2.. ". ~ "

. -159.;44 -181.;0'7'''''' -195.;82 .. '.1" ," IN: 1 J

-------. ._. 0 "

~ ::IJ
.. '" 0 ~
010 1.550 6.000 10.680 10.690 16.450 .., "
.527 -536.548 163.608 769.096' . 766.652. "', ~ -819.314 .". I:' ..)
;{ii-----f38~~83----f24;hEr-·--103;-h5.... -324.~86·· -345~~49-- •

1 11 '11 11 15 15 I;;I..J

550 4.330 7.320
•379 -12.038 761.086
13--------1--------2-
.529 265.441" 251.266

2 2 . 2--_._._--

__.__.._ - .,,' '''I

550 3.950 3.960 14.630 14.640 16.450
-S29·----:=-,!;!:3-;97T -633.2f"6--·--':66.-nr-- -70.028 -674.204 I

1 10 10 10 10 10
.9!2..... 437.829 ..__60.658 18d33 -458.286 -465.374 I

-ro 10. ~i" '.' ? "., ",'.' 6 ;'. "'.'

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

,Joe t/o. BIJ80 THUt/DERDIRD ROAU 0

, PROBLEM NO. 2; PIER ANALYSrS AND

- ._. -~ .- -_.__._.~.- -_...~-_....~.. __...._--_._-
MEMBER END ACTIONS

· THRUST AND SHE~~li-~OMENT!

MEMBER NO. THRUS

..---rJOlN'f---T--'-----:f-:os
,11 LOAD CASE 1

" 2 JOINT 2 -7.05
" LUAll l,;A-gr- 1
" 3 JOINT 3 -6.82
" LOAD CASE 1
,- -----;r-J"OTNT 4 -7-;1J7

LOAD CASE 1
5 JOINT 6 888.44

" LOADC"i!iSr-------ro'-·
" 6 JOINT 7 694.41
.' LOAD CASE 1
" ·----r-sonrr-.r 71~

, " LOAD CASE 1
" a JOINT 9 656.72

"
L.UH"'[l'C'A"sr-· ·------6

· 9 JOINT 10 888.48
.' LOAD CASE 8·_._._---_.__...._.•.,.

· BEAM MOMENTS AND SHEARS
~

" MI:.MIlI:.R lillr; 1

"
" DIST.FROM LT.SUPT.
" ..-----·--·MORt.'N'~s----l

· LD.CASE

· SHEARS
" ---Ufo CAS E

, ·: __MEMBER_~~_._2._______

, " DIST.FROM LT.SUPT... MOMEt/TS .. --
" Ui-,c;A"i'fE'"--

, · SHEARS 27~.. __.___..............~.C~SE __.__._'_._.

·, " MEMBER NO. 3..
.. DIST.FROM-[T~SOPT. O•

, : MOMENTS "84(
LD.CASE

'.' ·---·-----·si-ikil'RS- ---------sTi
, . LtI.CASE

··, ... ._---

\,..

~

\-

\,..

\,..

\,..

\of

\-

""

\,..

'"
'"

""

\-

""

""

'"

\-

\-

~

"" .J

,:\,..; . .... 4~"f;;~;;K1;· ';[,"";##i)li~;;';\;:~:L~~}~Jti~j~~~~;i~~~~~:&~":i~fl;;~tfL: ~.. . \
. I,

'~..
".



'-

I..-

DIST.FROM LT.SUPT. 1.530 3.360 3.370 14.040 14.050 16.450
MOMENTS -668.392 -57.076 -57.406 -624.394 -628.769 -1729.354

'> LDillSE J...5 8 - 8 . 8 8 _ 20 ~ •
,. SHEARS 330.504 323.416 -43.439 -85.964, :,.,,> -521.409· ';.. " -528,497 .,

LD.CASE 2 2'.12 12 .. ,., 11 ';.: 11

·----CANTTCE\iERS-·--------'-· ----.- -_._.._---

NO. JOINT
I,..,

I..-

MOI1f;;NT SHEAR ,I
1 1 -2748,'456 388.23...'· :>. ;," ':'t '-I.

I-' 2 5 __4S36....J.~2 3_8!l--!n_4__

I..-

1..-' "
... :i

"" f----1..-
1

" ---_. ------ I

---------- ------. I
",'"

~ ~

j

1..-'" ~I ..J

I -------- -----.---. I
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1---._-----------

..J

1..-' • ..J
.'

\."IJl J

J

..)

,; ': ~.,." \ "
,,"

f-- '---" -----

~, ..

~,.
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----.. .. I~ 1-(..)"'I.~ --.------ ----_.--- --' -------- ," .; - Cil--

1o

' J

.---- ------.-.". .0 _
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PROGRMI P7310JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO. 21 PIER ANALYSIS AN! DESIGN BY. RDT CHKDI JFF _ _ (~

..•. 'J,

g

.J

J

..".; '." .' ~

--,

.)

RIGID FRAME BRIDGE PItR
LOADING CASE 21.-.---.-------- Ii Efill- [(fAI:I-O~-----

O.!_Q.Q.~J·R. CHANGE__ O. 0 .A. A. S. H. T.0. GROUP 0.000 ReDUCTION FACT. 1.000

MEMBER END ACTIONS I
THRUST AND sHr~{~~TS~(~K--F~T~)

JOINT 5 HORIZONT~~ FORCE

\".-'"

I....

1....\. JOINT DISPLACEMENTS IN INCHES,ROT. IN RAOIANS JOINT REACTIONS' .
JO I NT X Y R X Y R

-, ------r----.:(r;-OOOi6r---=-6~07586-5-----0~00036-4------·0.00-0----0-;000--· 0.000,.-------------

..... 1.. 2 -0.000143 -0.055616 -0.000027 0.000 0.000 0.000
3 -0. 09_()_()}4__.:.Q_•.Q.6Q8?~ -_0-!.Q..0_()()Oj_____ 0.000 0.000 0.000 I

" 4 0.000075 -0.055682 0.000027 0.000 0.0000.000
'--'I" 5 0.000193 -0.075814 -0.000363 0.000 0.000 0.000

" 6 0.000000 0.000000 0.000000 -6.867 894.741 - 76.313.r ,: -o;lfiiiJOOO--O-;OOO-OlfO---.--O:060000-- _·-----O-;-:jTs-----n:r:362 -S-;B46
'--'I" 8 0.000000 O.OOOMO 0.000000 0.014 722.693 -0.174

, 9 0.000000 0.000000 0.000000 -0.514 663.118 5.764
"----O-.O<iOol)o O-;OOOOOO-------<r;-O()OoOO-----·--6:-849 894.164 ~76.146 _- I

.,.~,.X.-:<~ :

.....

\"'-1"
"\ MEI1BE~~O_. THRUST ._SH~~~_ .. .!l0MENT THRUST SHEAR MOMENT

j

j

.,l.J

------ll.

: I .J

\,..-\: 1 JOINT 1 -6.867 458.305 2386.713 6.867 '.':;<::,;337.170" . -1086.364· JOINT. 2
" 2 JOINT 2 -6.349 276.989 1097.830 6.349 156.186 -619.259 .' JOINT' 3
-, --~IN'I~' ':b73J4--~nr;·30r----onr;-S~r4 "-6-:'3':r42'7/;T~-- -1097.733 JOINI4

,--,I' "JOINT 4 -6.849 337.747 1086.325 6.849 457.728 - -2383.534 JOINT 5
~ 5 JOINT 6 894.741 6.867 , 76.313 -846.539 -6.867 153.039 JOINT 1 I
" ~ 66''-;~62 . -o;-s18----:;;s-;-lf4-6--··---:-::nll.T6O·::-,. 0.518. -11.466 .JOINT 2

\"'-1" 7 JOINT 8 722.693 -0.014 -0.1'74 -674.491 0.014 . -0.295 . JOINT 3
" a JOINT 9 663.118 0.514 5.764 -614.916 -0.514 11.408 JOINT 4
_" ---IfJOIflr 10 B9-;r;T64-----.:67849----=-76:T4-6-----=-84"5-;-96-2---~.B49, -152.597 JOINT co I

J

J

..,)

'" ..,)

.." I" I ..,)

\, I~I ..J

.....:~} .

16.450
-381.778
-=-1"49.098

;";':: •.', 16.450 ,:,- .:. ",. .. I
.~;~ ," ':~~~:~~ri'

11.000 .!

247.689
-134.923

.,~::..

-.' .~

'---'--' 'I

.,' ..:

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

DIST. FROM ~6~~~~~' -168~: ~~~ -60~: :~~ -60~: ~:~ ;~: :~~ ;: :'~~~ ~,;; -5~~:;;~
·---gHn~--4:;r."2T1--~4.T:ro-------er.tnO ---~V;";!05 -~t:f0l~·-::-'-3;r3nO<:-'.-;;Ocli8....3~-----_·

MOMENTS AND SHEARS BEAM NO 1

Vl,,,,·,J

-:-- ~I:I J

-lb>
MOMENTS~HEA~BEAM NO _~ . .__________ ~"I--'

MOMENTS AND SHEARS BEAM NO 2
. ----

I· .----. ----••.

, -

~I.I . DIST.FROM LT.SUF'T. 1.550 4.330 7.320 7.330

:f--------M~~{~~~ - -~~~;~~}-.--z~tiH-- ~~~~-~~~---:{i~:~~~

'-""

'-'I:

"" l:"
~

""1·1 OIST.FROM LT.SUPT. _ 0.010 1.550 6.000 :., ..': . ;- 10.680
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CANTILEVERS

.·-----H1r:-:rolNT--···------R6·~;E·in------SHEAR

.....

\...' ,

DIST.FROM LT.SUPT.
MOMENTS

SHEARS

1 f 550
-567.424

330.659

3.360
26.394

323.57:'

3.370
26.007

-38.728

14.040
-601.:;51

-81.253

14.050
-605.983
-443.553

'. ,',.t

16.450
-1678.661

-450.641

'- I.

\...
2" '5

-2539.751
:;rS36.132
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388.234
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..... ~_ .... "._.~ Jl __ ,MU'Co

BY; RDT CHKO: JFF
y

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

PROGRAM P7310

"I..... RIGID F~AME BRIDGE PIER
LOADING CA~E 22

·------·---------------jHJ"R'1zffifTAT""F'ORCE''----------------------------------1.

1.....,.
JOINT 1 HORIZONTAL FORCE 72.190 TEMPR.CHANGE 0.0 A.A.S.H.T.O. GROUP 0.000 REDUCTION FACT. 1.000 I~

------'-1:

:":/

MEMBER END ACTIONS
~AK-ll':Tn1CHmllTTI<-"nT- I:

'-' "

",,'"

'-I' ,Jolin DISPLACEMENTS IN INCHES,ROT,.IN RAlJIANS JOINT RE.AC'I10NS '"

... JO~NT -o;f'5-9~8r----O;O(i1-jI0----~OO~49-----0.~OO O.~OO 0.~60 I::
""I" 2 0.158584 -0.000521 -0.000012 0.000 0.000 0.000

" :3 0.157839 -0.000006 -0.000012 0.000 0.000 0.000 ===J"
,,- " o-;r-s7J"47----o-;O-O-(J503 -0-;\l\Y0-01;:----0-.-oOO 0.1)00 0.000 t "

""I" :5 0.157108 -0.001687 -0.000048 0.000 0.000 0.000>:' , ::
" 6 0.000000 0.000000 0.000000 -14.148 -19.623 241.480 "

-(),'o-omroo O-;-O-OOO-OlY---\J.1l"OO-OOO-'---'-~b4 5.981 24/.S12 '"
8 0.000000 0.000000 0.000000 -14.699 0.063 246.695

I-
9 0.000000 0.000000 0.000000 -11.649 -5.778 245.874

.. 10 -o;-~OOO o. 000"0lY0---~(fo-o-----=r;r.931 19. 356 237. 754

""I" .. I j
.. MEMBER NO. THRUST SHEAR MOMENT THRUST SHEAR MOMENT,------,---,----..----, ----------------------l""I: 1 JOINT 1 58.043 -19.623 -231.075 -58.043 ~: "19.623, ',-' -122.130 JOINT, 2 j

" 2 JOINT 2 4:L278 -13.642 -123.184 -43.278 13.642 -122.364 JOINT 3
" 'wr·-r----2!l.S7"9' -::1'3-;-578'-----:;.T2 r:-a9'4------~7B'-----13.578 ---:::-r:r.r:~noTIii-N;'-t---:4r-----'------!

\...1" 4 JOINT 4 13.931 -19.356 -120.880 -13'.931 19.356 -227.530 JOINT 5 ,J
" ::; JOINT 6 -19.623 14.148 241.480 19.623 -14.148 2310075 JOINT 1

o-J01"NT 7 --------S--:-9Sr H;-'i"0"4--,-~qr,-g-rr-- -S":"9"8'l'--- -14.164 , 245.315. JOINT 2
""I" 7 JOINT 8 0.063 14.699 246.695 -0.063 -14,699, 244.258" JOINT 3

" 8 JOINT 9 -5.778 14.649 245.874 5.778 -14.649 243.392 JOINT 4
• ~-:mINT 10 1~~------f:r.931 23-r.l~4 -19.~"6-' -13.931.

",,""

'-'.

, I . .' "_,i!':>.:.:'";::;.',"'?~.:;;:::,','·.':\,·,,.:'::,.,:''t">"':~,;:f:"ii,:;)i:!';}~;:;;,; -,,;,:' ," """W ~'-'I"
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I;,

PROGRAM P7310

_I~HPR.CHANGE -73.3 A.A.S.H.T.O •. GROUP 0.000 REDUCTION FACT. 1.000 ,:0.000

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO.2; PIER ANALYSIS AND OESIGN B'I. RDT iCHKO: JFF <\
RIGID FRAME BRIDGE PIER

LOADING CASE 23
------tEffi:;~RA,.-URCCHANGE

~ - .'-.-.

I JOINT 1 HORI10NTAL FORCE

~

~

'=I

~I' JOINT DISPLACEMENTS IN INCHES,ROT.IN RADIANS JOINT REACTIONS

: __JO~NL_-0-;·I89~6T--·-":-O·;lf4~9i-------:O:-606~6T-·-··--O~~00 o. bOO o. ~oo I::
~I" 2 0.094556 -0.17767.4 -0.000005 0.000 0.000 0.000

3 -0.000001 -0.177117 0.000000 0.000 0.000 0.000 "
---O--;OH5"6'~------();T7i6"24 O--;OOOOO~r---'-o;OO~--- 0.000 0.000, "

~I" :5 -0.189270 -0.174-497 0.000066 0.000 0.000 0.000 --~_ ::
.. 6 0.000000 0.000000 0.000000 -16.644 -20. :370 284.884 •
"' 7 lJ."OlHYO<Hf---<:r."l)O-O()lllr-··---o--;-O·OOO()O'·--··--:.g:s:lli·Tti~ 14~'1 -- "

"'-,,, 8 0.000000 0.000000 0.000000 0.000 9.700 -0.002 :
9 0.000000 0.000000 0.000000 8.837 15.519 -148.134 "

,,1--'lr!<-- 0.000000 0;-000000- -----·---o-.-60·oo00-----1W4..r- -20. ;po -284.888. "

"'- '" -:" MEMBER ENII ACTIONS •
" --II1RUSr7ffil)SH!::U·'IOTAOtinffs-----rK=FiT-- ----.- •

~

SHE_~ ..t:10MENr. THR_~ 2.~.__. MOMENT I;", --THRUSTMI'MBER NO."I .. -
lv'"

"'- I,.

lvl "bjJOINT 1 -lb.S77
.. 2 JOINT 2 -25.558
" 0Tfl1 3 -"T'i~'34Y--

"-1-- 4 JOINT 4 -16.764
, 5 JOINT 6 -20.370
" J!1INT 7 ----rs~n---

7 JOINT 8 9.700
8 JOINT 9 15.519

"'--9 JOINf 10 -20.370--

"'-'"

-20.369 -271.025 16.577,· 20.369 -95.620 JOINT 2 :1'''/
-4.850 -51.383 25.558 4.850 -35.920 JOINT 3 •
-··CSS-O-----3S--;92r----f::l.342 -4.850 51.384JO ..
20.370 95.622 16.764 -20.370 271.032 JOINT 5 :, J
16.644 284.884 20.370 -16.644 271.029 JOINT 1 _
8.B3~ 148.124=Y5,5T9-- ~ -8.836 147.002· JOINT 2 ..

0.000 -0.002 -9~700 0.000 -0.002 JOINT 3 :I.J
-8.837 -148.134 -15.519 8.837 -147.011 _JOINT 4 ~

16.644 -284.88b 20.370---- 16.644. -271.032 JOINT 5 ~
¥

.. ,.J
MOMENTS AND SHEARS BEAM NO 1 --.------.-. _. I:

.,IJ
....

~'. DIST.FROM LT.SUPT. 1.550 3.950 3.960 ' 14.630 14.640 ~ 16.450
MOM~T!? 13J~42.~ 1..'!.q.!.~1. 190.3_~ .-.::1.6..!...9J.L._._·:27.179 -64.047 Vl U

SHE~iRs -20.369 -20.369 -20.369 -20.369 -20.369 -20.369 - - U

"""" :, J: MOMENTS AND SHEARS \lEAH NO 2 •• .__ :r :
\wI" DIST.FROM LT.SUf'T. 1.550 4.330 7.320 7.330 _. 12.000 16.4:50 ,.'- ~ :',J

" MOMENTS 43.865 30.382 15.880 15.831 _'--,-6.819 -28.402 I~ M

~ ---·--·..---sAt:ns--------;;.4:-lf50---~aOO-----·-=_4';850 -4.850----=-·r:B50 -4.850.......
~I" 0 ::1,,)

~ MOMENTS AND SHEA~S_BEA_~~ 3 .., 0... •.. . .......
""1- ItIST .FROM LT .SUPT. 0.010 1.550 6.000 -10.680 ·10.690 . '16.450 -- -II :I,J

.. _~_- MOMENTS 2~·_?Z_2 :-..?El~.Q_3__.__-?.!llL______l§.~.·15.928 43.866 I M

u SHEARS 4.850 4.850 4.850 4.850 4.850 4.850 M

'-"" :I,J
~~ '--- -------.-----. --, I"
""'1=1::,}".,,: {'; ;'""," , :1 J

\0..

01" .....•~.. '.;:';'>":';' .... i.:,.. ::i:;.f.:~;";~\':~;j.J~£¥n·:t~~:~:!-2:~;:;~~~L ....
.':!
)-
l.J,.},. .-,

.....:..:

~, ., .,.~

:. 'j

~.
',':'I,"

~~j

...J
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BY. RDT CHI\DI JFF
(J

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN

PROGRMi P7310

'-
..;..

-fi-;-A. s. H:-f:-5:-C(fAIimG--CO~rBTNAfIoNi;(CAP-BEAM-S-)- -.----.-
",,1'1 M-MOMENT (K-FT)I V-SHEAR (1\); T-1HRUST (1\); {I-DISTANCE (FT)

(NO ADJUSTl'\EN r OF LOADS TO [1.~SJ.I3.!.'l LOADS) I

'- ____.§_'3.Q..L!!'__! E!:..J_...!..!. 00 l::!:....±.._l::!'_. -----.--.---------.--- -,---------.-. . --l

",,1"1 MEM 1 JOINT 1 JOINT 2
~~'-~~__ ir.~.~~--".>....-,~.. -,-- ..1~~.~--"'--~-'-~~"---'.'l,,~~9..1~--).~~---..i;·6_~__'--n16.45 1~ 0.00 O.O~ I

Tn v.vv -2~3T"J -~~88.~o -1605.00 -2Bo.52 -.07.7 ~4~.~7. ~- .99 -~B9.20 -112~.~~ 0.00 0.00
",,1-' -M 0.00 -2748.46 -2589.16 -1745.53 -633.97 -633.22 -66.74 -70.03 -674~20 -1285.99 0.00 0.00

V -419.24 419.24 559.31 552.22 545.13 97.61 55.09 -458.29 -465.31 472.46 0.00 0.00r-{;ll9-------·· ---------.------.---

'-' "

~

../

.J

AI I ./

"".~

.,,:,,-..

DL t ·wIIGROUP

\"" ~

"'" I •

\,..'"

::I-~-f~-o:~o·--:!.~~~·~----2-0-;OO~,I-~I-i·;'S5~----4-;-3'3---7;32----"7.""3"~-.i2.0(l 16.45 18.00 0.00 0.0-0- I
""I" tM 0.00 ·0.00 -1132.13 -666.04 ;~60.:54 1283.50·. 12Bi.91 494.60 -277.67 -520.40 0.00 0.00

-M 0.00 O.!,_O -1299.30__._-=~24.38 _ -12.0~_.?-~~_?_._ 759_~__1;:'0.5a -367.53 _~45.!..!?· 0.00 0.00 ----j
V 0.00 O.OO--~ 3~S~2 351.23 337.06 -159.94 -[81.21 -195.3B 202.47 0.00 0.00

\"'1"1 T 7.06

MEM 3 JOnrr 3 ~~---4-------------. ==1
D 0.00 0.00 0.00 0.01 1.55 6.00 10.68 10.69 16.45 18.00 0.00 0.00 .1 ~

tM 0.00 0.00 -515.33 -509.20 -283.43 436.72 1187.81 1184137 -667.99 -1091.35 0.00 0.00 •
-H 0:\lo--·----~Olf---1f4o;2·~:::e4l)';!.j:r~o·;-~'3---103_;-6·r_/ov;ro_______no·. lit:; -819.31 -1290.68' 0.00 o.UU------ "

V 0.00 0.00 663.40 663.40 195.20 181.03 159.76 -324.49 -345.75 352.84 0.00 0.00
~__6._~~____ _. ~----.-----.-- I

",,' .

MEM 4 JOINT 4 JOINT 5

--+~ -g~gg----_·g-;-g~--=-i08g-;-~g---- ::·56t~-~----19~:~~--T9~;~~-::·3;}:-~~ --':3~~~--g~ -16t~::i ~:..~r,-1
-M 0.00 0.00 -1279.4~ -668.39 -37.08 -57.41 -624.39 -628.77 -1729.35 0.00

V 0.00 0.00 443.88 ~36.80 4~9.71 -43.44 -B5.96 -521.41 -528.50 411.51

T 7.07 '-', , "-1,,1 ~
V' ..'-""r- MEM 1 JOINT 1 JOINT 2 ':1*' :, J

" II -6.73 0.00 0.00 1.55 3.95 3.96 14.63 14.64 16.45 18.00 0.00 -0.00 -+
'.' -t-M---o7oo -253"9.""75--=-215S--;(;4--;:-f4BO-;2~~5·3:32--:'1\:;'2.70"""" 83.6~ 80.61 -476,~964.23 0.00 0.00 %

'-'I" -M 0.00 -2539.7.5 -2617.79 -1881.6>1 I -760.4::' -759.44 '.-28.31> ... -31.78. '-660.01' -1208.49 •.... 0.00 0.00 IN~. :.1../
V -388.23 388.23 477.93 470.84 463.75 101.45 58.93 -342.62 "'349.71 356.79 0.00 0.00 - ~----r-·-6:f;9'[---------------------·- --.------.--- . _. t'-l "

'"' I"~ 0 ::, -.)" ._~g1 2 ....:!Q.!N.T L ___L°INT __ ._.~_________ . . ~

., D 0.00 . 0.00 0.00 1055 4.33 7.32 7.33 12.00 16.45 18.00 ·0.00 0.00 .., ..
~I~ tM 0.00 0.00 . -974.• 65. -571.0.6 129.'l9 81.7..• 60' 846.33. 288.20 -2110.56 . -496.90 0.00 0.00 I. ... :,...)

.. -!L_2_~9.Q __.__0..!_09__.:.!221.!JlJ__ -I??...J,.~. ._.J...!-~.~_._.J!Q_\l.!..~4 799.94· __ 6.07.1l -483.00 -741.62 0.00 0.00 __..
• V 0.00 0.00 290.63 283.54 276.46 262.28 -127.30 -148.5~ -162.7~ 169.83 0.00 0.00

~I" T 49.63 I~I..)

""

...J
,'! ... ~\:;~ .. ~.:,

.J ... ,

....
_._---­ _._-_._----'-~------_._-._--":'-._-------..---------

,.":.. / .•.\;:;~:;,,, ..",.~ I
:~---,---"I.. ---

\..

';;,~!;i:i,~,,~% .... '~'iii'~St:,,';S;'ff{· .::&~:if2~ii~~~~J~~~i~~~j :·-;,·,":;·-,!-:·"·::,,,·}',Jr&:l~<,.~i ;,'
..; j;

J



-'

.J

w, ..)

n I ,.J

., I -.J

.,I.J

.. , ..)

.;
;',

..."..\

k

ViI"I"')

';r' I'" ..)
--~-=----:-::--=-::-~--::~---.:--=-=---_.-+ .

16.45 18.00 0.00 9.00 IN
-4:::'4.2::1 . -1073.17 0.09 0.09 _ I-I J
-7J8.~~ . -1381.61 0.00 0.90
-4B5.74 492.83 0.00 0.00 ()

12.00
49B.:32
163.76

-186.06

._._----_.-,...---_.
16.45. 18.90 ·0.00 9.00 I

'. -26:;!.17 -500.80 0.00 0.00
-595.93 -BB1.89 0.90 0.00
-200.23 207.32 0.00 0.00

16.45 18.00 0.00 0.00
, ....... 1' tV' ~·".~.YV -199.22 -425.56 0.00 0.90---... -..,,-;;;-;;-- '--.....' ... "", -M5.911 -940.81 0.00 0.00

-205.9:1 213.04 0.00 0.00

:,i

16.45 18.90 0.09 0.00
-589.3tl -996.40 0.00 0.00
-897. 9~'i -13B5.63 0.09 0.00

~'V.';'7 -vWoJtV .. -356.27 363.36 0.00 0.00

n I '--DLTTLT'HiiR"IT-;-foFfcEStCF

MEM 1 JOINT 1 JOINT 2
~?;;/r---'·'o;-Oi:T-.---(f;-0-0---·--1-:""5·5--.--3--;95--·:r.·96--'--14"763 14.61\ 'L An 18 "" " AX X X

fM 0.00 -2539.75 -2209.17 -1449.48 -169.50 -168,84 385.97 381.54
-M 0.00 -2748.46 -2768.25 -1901.05 -752.99 -752.08' -110,14-113.38 -,'w,., AQWV.WW V.VV v.vv n I
---v-=411f.74--4T1f~·:!4-~"2------:;z;-,-:43 560~r--i1T."1f1"--/o;-:ro-·-=4/.,'B 'BA "B .is., 1. " XiI A "'" .

T 52.0"1

GRoTJF'

tt~ 4 ,JQ!..N..I.__L __ ,JQHH .., 5 _.._. ._.__
D 0.00 0.00 0.00 1.55 3.36. 3.37 14.04 14.05 16.45 18.00 0.00 6.72

+M 0.00 0.00 -965.45 -476.55 82.24 81.66 -430.67 -454.91 -1481.1~ -2156.00 -2536.13 0.00
-M O.Op O_._O~ -1297.29 -658.~0 -29.45 -29.64 -752.4~ -7~7.06 -1876.19 -2611.06 -2536.13 0.00 I' I

V 0.00 0.00 357.10 350.02 342.93 -58.98 .. -109.61. ·'462.91 -470.90. 477.08 399.23 398.23 ." ",
T 29.78 . ' ':'. ..'. (,:

MEM 4 JOINT 4 JOINT 5
---D--O:·OO----O~OO---··O;-o-6· ·----1-::;:;-----j-.-36----3-:-3-7· --1'4-'--oT--f4-;-O-S-- 16. '\5 18.00 0:00---6:7 2

+M 0.00 0.00 -989.03 -493.63 236.70 236.21 -233.15 -238.21 -1461.73 -2203.51 -2536.13 0.00
-M 0.00 0.00 -1373.13 -7~8.8~ -100~~~_~00.54 -741.33 ·-745.B6 -1882.45 -2728.90 -2692.56 0.00 I

V 0,'00 0.00 458,89 451.BO 444,71 -5B.44 -100.97· -::::36.41 -,.543.50 .. 550.59 411.51 411.51
T' 17.87 . '.........

'-'-GRoup"--fv--'-lIC-'t'TL+<StTI-t-CF-----------------------

MEM 3 JOINT 3 JOINT 4
D 9.00 0.00 0.00 0.01 1.55 6.09 10.6B 10.69

'-----:tM--O·;-0-0----0~(,----------=4~Rj":lf:;_---.::-41·f:sJ----20j-:-2-1---461:l-.·ifg---l205 • 73 1202:":59
-M 0.00 0.00 -940.74 -934.89 -614.71 132.28 751.18 74B.63

V 0.00 0.00 673.92 673.92 205.73 191.55 '~A nrt ••• A'
T 28.97 ----.---.-----------.--.--.----. I

--~M---2"---JOTNT-~----JciTirf--'3---------·
D' 0.00 0.00 0.00 1.55 4.33 7.32 7.33

I- +M O_._~_O O_!Q..L ::.L<?!3.9_!.l.L...::.6.2.?-! ~.!l n9.!.~_::t-ll't9. ~~-ill7. 7JJ.....
-M 9.00 0.00 -1327.34 -B48.32 -28.62 752.42 751.34

V 0.00 0.00 368.0:5 360.97 353.88 339.70 -164.79
T 32.61 .. .. . _.__' . .

I "'1:"'" ., "JOINT' 2 --:roTNT--- 3 I
D 0.00 0.00 0.00 1.55 4.33 7.32 7.33 12.00

fM 0.00 0.00 -1036.66 -386.96 310.23 1301.58 .~aa oa R~' Aft

::-M--O:O'o 0.0-O---=U94:7'7----903·-;-46---..:"6i-;-73--7-·fj-;-OI , .. .:..vv H''''''O
V 0.00 0.00 375.98 368.89 361.80 347.63 -170.52 -191.78
T 40.60

D 0.00 0.00 0.00 0.01 1.~5 6.00 10.68 10.69 16.4~ 18.00 0.00 0.00
+M 0.00 0.00 -497.66 -492.61 -217.88 ao.J6 848.80 846.43 -571.26 -973.22 0.00 o.or
-M 0.00 0.00 -741.45 -736.13 -479.58 19.51 802.56 799.94 -774.19 -1220.2~ 0.00 0.0•

") V 0.00 ~OO 531,88 531.98 162.50 l48.32 127.06 -262.40 -283.66 290.75 0.00 0,99 JI
,. T 34.91 '" ~

~'"

~

MEM 1 .->!.9J1'!!__I .JOINT 2.. . . .__.
D -6.73 0.00 0.00 1.55 3,9S 3.96 14.63 14.64

1.,..1"1 +M 0.00 -2539.75 ,...2111.:4 -136:5.54 I -97.96 -97.3f:l: 357.29···· 3S2.B:1
.. ,_-=-M 9_t.2Q.--=_~Z1..l;l.i..4J>__ -2Uz..,_Q..L...=.Le]_~_~Q...:.---=ZVJ..'l9--=1.:E.w.<L_. -93.71.-._"97....21

V -419.24 419.24 570.42 :563.34 556.25 108.73 66.21 -478.66
1.,..1"1 T 23.66

...~

'-..

'-

~

%

"
~ "

"
"

'-- "..
..

'-- "..
..

'- M

'"' "

'"' ·"·
I.,.. ·F
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I.,.. "
"
"

'"'
..
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"
I.,.. •

·r
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~'~

," .,:' .. ".!.
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~

". .'.; .... .., .;,. ;:"')i;;,::;.~,:,10ii. ~t;I,~;;.;!;!:};;~\'~J,..l
~.~~'Tf.tr r ;.('\;~ ."';":~ :"...\', :~"1'} " :", .. ,.' .:>~:. t-:':]7',.,t t.;~~·)~;"1~~-i J. ~~~~l~.J!3:'~ . at ft~~~l1,:.t(~.k~'!lkb.o'\,j\I..:...t~.k-~:i-l"'~~'"'' .f'
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I1EI1 4 JOINT 4 JOINT 5
"'--'-ft'--o;O'O"-"'--"0-;(io-'--o'~'o'6----'---"i';'55---;--··..·3:36·----3:"3-7----1"4-; 04 14.0::; 16.4::; 18.00 0.00 6.72 .-.---

+11 0.00 0.00 -1030.54 -529.11 208.25 207.80 -159.12 -164.12 -1315.37 -2108.82 -2536.13 0.00
-11 0.00 0.00 -1375.07 -732.44 -84.26 -84.38 -728.28 -132.76 -1860.03 -2700.46 -2692.56 0.00

V 0'.00 0.00 464;~4-::.-7-:-f7---4-50.08 -54.55' -97.08 -:>32.53 -S39.61 '546.70 411.51 411.51
T 23.84

.- GROO"P--Ij-·----riCTw.j.-("s+Tl-·-..---··..·

'=r)

~

~,

~

~,,,

D
+M
-11

V
T

0.00
0.00
0.00
0.00

32.16

0.00
0.00
0.00
0.00

0.00
-495.72
-882.19

668.25

0.01
-489.62
-876.40

668.25

1.53
-269.94
-564.95

200.05

6.00
'0.44
;6.79

185.88

10.68
1203.69

760.43
164.61

10.69
1200.19

757.96
-327.13

16.45
-624.13
-tl43.2:5
-348.40

18.00
-1039.97
-1318.72

355.4B

0.00
0.00
0.00
0.00

0.00
0.0
0.01.
0.00

MEM 1 JOINT 1 JOINT 2
"I D -6.73 6:00----O:00---.---r;5S---:r;-9S--- 3.96 14.63 14.6<1 16.45 18.00 0.00 0.00 I

~I" +M 0.00 -2~39.75 -1884.61 -1240.83 -262.75 -262.33 98.37 95.4~ -441.69 -~12.05 0.00 0.00
-M 0.00 -2539.75 -2765.69 -2012.28 -864.44 -863.32 -55.33 -58.96 -724.12 -1304.11 0.00 0.00

--'T-=:nl"B~:r---:rs-s~-4BY~\i'r~ln~"o/·b·--'fi4··;13·r-rr;t;·sr-·-;ro.-or-:-""3b"2":W-,370.07 377.16 0.00 -o-;lJO.------,"
~I"I T 81.49

.J

~, ...J

), I ~~

16.45 18.00 0.00 0.00
-265.06 -477.29 0.00 0.00
-=::rrr;-;r()-=f/'7 •54 0• 00 0 •O~
-167.59 174.68 0.00 0.00

7.32 7.33 12.00
863.48 862.16 291.92

-,.,.2.-::!8-----,-ff:-3~0l>"";"36
264.93 -132.15 -153.41

MEM 3 JOINT 3 JOINT 4 .
D 0.00 0.00, 0.00 0.01 1.55 6.00 10.68· 10.69' 16.45 18.00 0.00 0.00
+rr--o~---O'_OO-=478~~47·3:-~~2:--J8-'1'],r~"Ci9___g6~·-~8-527.39 -923.84 O. 00 o~oo--· I
-11 0.00 0.00 -777.37 -77~.00 -507.98 202.70 793.90 791.25 -798.13 -1248.29 0.00 0.00

V 0.00 0.00 536.73 336.73 167.35 153.17 131.91 -265.04 -286.31 293.3~ 0.00 0.00..,---r-OO'~~------- ,------
~

~

~I"

t MEM, 'r~OnH 2 JIITrij··-.,.----·---
~I' D 0.00 '0.00 0.00 1.55 4.33

" +M 0.00 0.00 -923.26 -527.20 160.17
" -----::r\-O:-OO---u-;oo--=r:!49-;-(P5---,·if9-;(rg----~

V 0.00 0.00 293.28 286.19 279.10
I T 75.18_._, _ I

..
oJ

OJ I ....)

7.32 7.33 12.00 16.45 18.00 ,':: 0.00 .' 0.00
'.16_.-.!l.lS.LL__~~!LL~:"183.72 -405.96 0.00" 0.00
.34 733.36 1~~2.36 -674.38 -976.73 0.00 0.00

:;0.28 -175.37 -196.6~1 -210.80 217.89 0.00 0.00

~I""r-- MEM 4 JOINT 4 JOINT 5• ll----O.-OO---O~(i'o 0.OO---r:S:J---3.'3-6 3.37 14.04 '-"'14:'05-'---16.45 18.00 0.00 6~

~I' +11 0.00 0.00 -913.26 -441.59 97.07 96.38 -260.30 ,-264.34 -1241.6'7 -1884.97 -2536.13 0.00
-11 0.00 0.00 -1302.83 -722.35 -56.63 -56.62 -856.32 -861.05 -2006.86 -~758.97 -2536.13 0.00
V-O~ 0.00 377.47-'70.38 363.30 -6~:ro--::ru-;'7r·--=4~-:-=41n.ll 488.:W 388.23, 388.23

~I'I T 37.54 ' ': '...,' .. I J

:f--Ulru~--VI--tTLT'"E.LTHORI'T:_FOlrC-rS·T'"(STT)-r"C"F--"--,....:.- ..··-,-----.. (I) :
MEM 1 JOINT 1 JUINT 2 ". :I.J
~;'7~(f;O(j 0.00---1-.55 3;95 3.96--"1"1.63 14.64 16.45 18.0~ 0.00 0.00 iiiiiit ..

+M 0.00 -2539.75 -1938.15 "1210.03' 21.06 21.52 400.69 ~%.3tl -383.16 -978.51 0.00 0.00 I :, J
ql ...::!L_2.!..Q.2. -274~. 46 -29!~~.~-=.?~_~.!..~_2_-8::;.~!.J!.---=..f!.~~9~_.__-:_1~..? .12 .._....:.!40. 76_:809.33 -1476.27 0.00 ' O. 00 ~"
.r- V -419.24 419.24 585.63 578.55 571.46 123.94 81.41 -493.8~-~ 508.04 0.00 0.00 .;:.. ..

T 68.65 0 :I.J
MEM -;r---:j(jINT--r-'--Jtj'nft---3------·-----'~-· ........ •

""' I:p+~~~~~ .~:'~~_-98~,: ~.~__-5.4.~_:~~__:.H;';;~ 1317
.. -1'1 0.00 0.00 -1422.81 -927.40 -78.31 734

'-'I" V 0.00 0.00 378.63 371.54 364.4:::; 3: _ ,_
T 66.16

""

"", ..

"" ' ..

\t ,.
.; :; , .': :'~. .. .:" . ~. . '. ',- • '.: '~i

..J

'-' ...)

__ -"y .00 0 -~"i'~fi'6-oi!~' t-'·f.!;ii~?~",i1~;".1{ .~. i~;h;J;;;~rl:',;i~f,;~~f r.:.,l;'~fid~-"~;.ii,_¢~~..:. .• :f . : ',)',:: "
;

, .

'~ .( .
;: :~

,.

~;:}



D 0.00 0.00 0.00 0.01 1.53 6.00 10.6fJ 10.69 16.4r:i 18.00 0.00 0.00
'~M 0.00 0.00 -401.25 -395.26 -lY1.11 '1.71' 12:11.61 1211:1.52 -;;;45.49 -945.01 0.00 o.or
-M 0.00 0.00 -976.66 -970.77 -643.11 5.46 742.51 739.94 ·-921.BY -1413.67 0.00 O.O~

B.77. 678.77 210.5,)
'-

,-' ,
MEM 4 JOINT 4 JOINT 5-'--'[-]--0-;'00- --(:)~OO--·--o.OO----·1-:·5:T--·-:f.-36·-

1...-1" +M 0.00 0.00 -936.85 -438.67 2::;1.53
-M 0.00 0.00 -1468.76 -802.88 -127.54

V 0.00 0~60 479.26 472.17 465.08
1..,..1'1 T 34.63

~ --_.

3.37
2~jO. 93

-127.51
-69.56

14.04
-42.78

-845.22
=1"12.08

14.05
-47.63

-849.85
-::147.53

16.45 18.00 0.00
-1222.28 -1932.48 -2536.13
-2013.12 -2876.80 -2692.56

-554.61,... ~61.70 . 411.51.
{"

6.72
0.00
0.00

4lT~1

1..,..'"

1..,..'"
...•.

1..,..'"

------_.
1",..' • ..J

--
1..,..'" .,J

1..,..' • oJ

----, .------- I

""'
...J
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-------------------._-------------------- ----_.
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHnNNEI

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN

F'ROfJRAM P7310

------RA-x.--;;\fff' iiIFf;-WJHlniTEN-VELijPEi;--':"·: ·HAX';d-SHE i"iR--ANri-A5<TAt.:-·V'A'LUES--------- I
~I'I (ALL VALUES ADJUSTED TO DESIGN LDADSl

M-MOHENT (K-FTll V-SHEAR (Kll T-THRUST (Kll D-DISTANC~ FROM JOINT CFT)

\-,1 •

,,1 _,/

lJI .... '

"1 ...'/

. \'. ,.

.. ~EH ;.6;~3-----J.g·~~--·--!--O~-06--!.QL~-Ti;5i----3~·9S----:f~96--'i4':-63-' 14.64 16.45 18.00 0.00 0.00 -------I::
\"'1" +'1 0.00 -1814.11 -1346015 -81\4.30 15.04 15.37 342.57 337.99 -273.69 -651.4i' 0.00 0.00

-'1 0.00 -2748.46 -2589.16 -1745.53 -633.• 97 -633.22 -97.94 -100.55 -674.20 -1285.99 0.00 0.00 I
1---rrv-c_::cn~-;'2'I--'419~'24"""-'55~-n --"-1j'5:r;'2~4~r:r----vr;-61--~:'jlr;-1-:r--=-4~9 -46~ 472.46 6.00 0;00- .

\,.,\" T 58.20

--'~---~-d----:JU11H----T JO rNr----"3'------------·-------- I
\",1" D 0.00 0.00 0.00 1.55 4.33 7.32 7.33 12.00 16.45 18.00 0.00 0.00

• iM 0.00 0.00 -659.47 -376.57 260.54 1283.50 1281.91 494.60 -131.23 -289.97 0.00 0.00
,. --=ff-o';OO--··--O;-Cl'O-=n99-;-30--::g24. 3Ei-- -c;::m-;N-'-~'24;-5:r--'~23-;e-3------'1'\";'5''4 -567 .53 -g4-S-;~7 0.00 0-;00---·----,··

~I" V 0.00 0,00 365.41 358.32 351.2~~ 337.06 -159.94 -11:11.21· -195.38: 202.47 0.00 0.00
T 53.70 _. . .._. _

\"""bEM 3 JOINT 3 JOINT 4 ,
" D 0.00 0.00 0.00 0.01 1.55 6.00 10.68 10.69 16.4'3 18.00 0.00 0.00
" '---0700'--07Oo--=Ttfl);"61----=ztLr~3--_=1·~~98----U6-.72--1li37.'{h . 1184::rT"-::--;:376.71. -6::'9.88- 0.00 0.00

\"'1" -'1 . 0.00 0.00 -846.:? -840.53 -536 •.55 89.6~ 530.37 ::i~8.55" .. -819.31' -12!0.68 0.00 0.00: i---.r~~__0-~--6!~()-_-~-~3.~-~0-- 195.20__~...:~3__!.59.7~__..::..3~.i!.._. -345.75 3,,2.84 .. 0.00 0.00 I

./

~, J

\.,.'"

\.,.1 ~

,",,' .

MEM 4 JOINT 4 JOINT 5
D 0.'00 O.OO--07OU---r.-SS- 3.n 3.37 14.0;r---r4;OS---· 16.4::' ----rs.oo 0.00 6.7:r

+H 0.00 0.00 -652.33 -315.42 193.42 193.08 -30.66 -34.02' -873.05 -1346.41 -1811.52 0.00
-'1 0.00 0.00 -1279.45 -668.3Y -91.10 -91.08 -624.39 -628.77 -1729.35 -2552.56 -2692.56 0.00

·---v--(j;(50------0';O(j---4·4-:r;i~ja_---'·43·.f·:gO---·--4·29'.-·.n----·:.4<r;br----::1:l'!)~r_-1."2r;4l'--=5'_1l~535. 58 411 ;::a 411. ::a
T 26.82
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1.50 '1.50 I
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PROURM P'1310

BY. RDT CHKDI JFF

LONG. BARS STIRRUPS
-----;.~.--.---~ I

9 4
10 5

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

CAP J!..ESION I.NJ.:.l!!...ll!ll.~. .. .. _

F'C(PSI) FY(PSI) ALPH(DEG)
3000.00 40000.00 0.00

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

~Il-. CAP REINFORCING BAR COMl\INATIONS­

\,..1::'

~

~

.......

~I"
oo!----DESCRIP'nO;;r-QF-C7iP-DES I ON OUTPUr'

11 6
;.'

,....
i (,

.,./

'",./

tll •..J

.. , ....)
i..

i:·."l

\.,.'"

\,..'"

",' "

IF THERE IS A CANTILEVER AT JOINT AT LEFT END OF CAP •
BE AM HEHBER, em:UHN1'''''lJtf'Ajj[''[''' fi'ITOln3 I VES 0UTl"UTA'f'P'i:iINrrfl~---''''-- I~
LOAD ON CANTILEVER, COLUMN 2 GIVES OUTPUT AT JOINT AT f"lXED •
END OF CANTILEVER. .
----coLuifN'-jOFTABLE GIVE'S lJUTPUTAfJ'1ITNT-AT LEFT'EI~boF----"'------
CAP BEAM MEMBER.

COLUMNS 4 THRU 9 OF TABLE GIVE OUTPUT AT SIX POINTS
f-"'-TOL""N"'G-a"";;';MlIER. THESE SIX POINts ARE LOCATED AT lITStANG£ 'II' I

",I" FROM LEFT END OF MEMBER. 'D' VALUES (GIVEN IN TABLE
" ABOVE >......AJ3.L PO IN!E....~~ REAr.:;JJ..Q~!§_fl.N~~_AND ADD I TIONAL I
• POINTS DESIGNATED BY 'A' DIMENSIONS IN INPUT DATA.

\",1 - COLUMN 10 OF TABLE BELOW GIVES OUTPUT AT JOINT AT -I.";
• RIGHT END....Q.LJ~l:!.t..J!F:AiLt1EJ:lI).ER ._. . .__.__._. ....

IF THERE IS A CANTILEVER AT JOINT AT RIGHT· END OF CAP
BEAM MEMBER, COLUMN 11 OF TABLE BELOW GIVES OUTPUT AT JOINT'
AT FIXED END OF CANTILEVER, COLUMN 1~ GIVES OUTPUT AT POINT

··-rWLoAD-o"NCANTI·LEVER. ---,,_....-- - .-

1"..' •

...'>,

\",' .

\",1 :

"-""

\,,1:

DEP = DEPTH OF THE MEMBER AT THE SPECIFIED LOCATION(FT.)
M+ =posfffOEM'OMENT (K-FTl-----..-.. -
M- =NEGATIVE MOMENT (K-FT)
VRS = SHEAR ON SECTION (Kl

--V-SC-;;-SH·fA"R"CAPACITY-or--·ClfN"CRETE ..SECfI"ON-fK-)--------------.----. .----..-----------------
BAS = REQUIRED AREA BOTTOM REINFORCING BARS (IN2)
DNO •= REOU I REll NUI1BER BOTTOM F:E I NF ORC,..!I'-!:N~G~B~A~R"'S'___. ...,...-
SP H =-HoFiTf:--BARSPACING<TN'----
TAS = REOUIRED AREA TOP REINFORCING BARS 1(11-/2) . . . . ... ',
~KE..QYJ.R.r;JUl~...REJllE.QR.nt:uLl!J~.R...s.~ ··' _,,~,-,-_;_'_.____ ,_.;..... ,_.. ~ _

.'1...)

:, J
~

"

, ~I ~

"I.J"------I,J

..J

J

...

'.

',',.

·:t
~1

:~ ".'\t"

r

.;,"

..~ ... -./.

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

.>~;

·f ';'''"E~'''''''''i.'t"~~~:jki;f~:~4'ili1~~~ri,,i~\?~~.,

~. ,"----_._-_.----- --- .... \.. !.' <":.",<.~'.. '" "',._----I

\,,1 "L ASV = REQUIRED AREA STEEL OF STIRRUPS (IN2/FT)
• S = R.!,:gIJ1...R~P.~URF:.J)P SPAJ.:..IlLG..U!iL....._._ ._._ . .. ...~

WHERE STIRRUPS ARE REQUIRED FOR SHEAR, THE
MAXIMUM SPACING IS LIMITED TO 1/2 THE BEAM DEPTH. BUT ~

___EDT MQR!' THAtL1..i..l.fu..-. . __. ., . . .__..
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!w,u
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PROBLEM NO. 21 PIER ANALYSIS AND DESIGN BY. RDr CHKDI JFF (~,

Q
JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE' PROGRAM F'7310

_______.M:_li.'J.J_C.E:__ !., (H\J.~...JI..~!?.IoG~__Q_E..B_~.I tjfQ~I::J;:tlE_N T$ __. . .

----------S][MPLE BENDING 0 I

\,..,' ,

~

MEl1

REINFORCING BARS NO. 7

J 0 i NT 1--------:rd11if

STIRRUPS NO.

2

~.~~ . :~,

.....,.
.:J-{~P~:%~---':TBi~:·~-~--':TH~:~g·--:'B6~:~g---T~:g%----T;;~~--:f4~:~.~--3-:S~:-~-~ -27g:~~ -6:;~:~~ g:8%-4-:-%%-------

~I"I M- 0.00 -2748.46 -2589.16 -)745.53 -633.97 -633.22 -97.94 -100.5~ -674.20 -1285.99 0.00 0.00
VRS-419.2_4__4!.?'.~~~__~~9..~}. ~::;.~_'_.?~ 545.13 9~-,--61 58.15 -45S.29 -465.3J 4"12.46 0.00 0.00 I
~1.9S 188.49 lS8.49 188.49 188.49 188.49 188.49 lS8.49 18S.49 lB8.49 0.00 0.00

..... ' ..
!",~~_~~ o~~~_~~~~ 0.21 .0.22 3.73 3.68 0.00 O.O~ O.O.~__O_~_~. .. I
L'I"fU. V U vOl 1 7 7 0 0 0 0

..... 1'" SPH 0.00 0.00 0.00' 0.00 0.00 0.00 9.75 9.ni 0.00 0.00 0.00 0.00
"I T~~O.OO _32'~_~2.~6r. ~.o_!_~1__-2.~~..!_._~_~~ 1.39 1.43 7.47 14.56 0.00 0.00 I
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BY; ROT CHKOI JFF
~

JOB NO. 80BO THUNDERBIRD ROAD OVER DIVERSION CHANNEl

PROBLEM NO. 21 PIER AN~LYSIS AND DrSIGN

PROGRMI P7310
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PROBLEM NO.2; PIER ANALYSIS .AND DESIGN B'i RDT CHKDl JFF (~
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHAHNE' PROGRMI P7310
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BND. 0 0 0 0 0 5 14 14 0 0 0 0 ·· SF'H 0.00 0.00 0.00 0.00 0.00 14.63 4.50 4.50 0.00 0.00 0.00 0.00 ·TAS 0.00 0.00 9'-44-~8 5.91 0.00' 0.00 0.00 9.13 14.'62 .' ·0.00 0.00 - . ·· TNO. 0 0 10 10 6 o :" 0 0 10 15 0 0 "..· SF'H 0.00 Q'-0~__~L::l.L____~..!.AO,___11.!1;,____O..!..Q_L 0'.00 0.00 6.50 4.13 0.00 0.00 ..

" ASV 0.00 0.00 4.96 4.96 0.94 0.94 0.94 1.42 1.64 1.71 0.00 0.00 ..
.. s 0.00 0.00 0.97 0.97 5.08 5.08 5.08 3.38 2.93 2.80 0.00 0.00

...... .... . . ..
.. MEM 4 JOINT 4 JOINT 5 SIMF'LE BENDING ".... ·'. DEP 0.00 0.')0 5.00---$700---·5";'00..---5.00 5.00 5.00 5.00 5.00 5.00 3.06 "
" M+ 0.00 0.00 -652.33 -315.42 193.42 193.08 -30.56 -34.02 -873.0:\ -1346.41 -1811.52 0.00 n..
" M- 0.00 0.00 -1279.45 -668.39 -91.10 -91.08 -624.39 -628.77 -1729. 3~; -2552.56 -2692.56 0.00 ·.. VRS 0.0'0 0.00 443788---436:-ei'0---·f29.71 -4-9':68 -85.96 -:321.41, -528.50 535.58 411.51 411.51 ·VSC 0.00 0.00 188.49 188.49 188.49 _ 188.49 188.49 188.49 ll88.49 188.49 188.49 112.09 ·.... ·
"

---ItA-S-O;-OO-- -0-;OO----0-:OO'---O"O-0--2':'78---i:78 0.00 0.00 0:00 0.00 0.00 0;00 ·
n I<11O • 0 0 0 0 3 3 0 0 0 0 0 0 ·"
" SF'H 0.00 0.00 0.00 0.00 29.38 29.38 0.00 0.00, 0.00 0.00 0.00 0.00 "
" TAS 0.00 0.00 , 14.48 7.41 1.30 1.30 6.90 6.9; ,.' 19.82 29;81 31.53 0.00 n

TNO. 0 0 15 8 2 2 7 20 30 '32 0 "· "
" SF'H 0.00 0.00 4.13 8.38 58.75 58.75 9.75 9.75 3.38 3.38 3.38 0.00 ·ASV 0.0-0---0.00 2:-66 2.59 2. :5'~-O:'OO'---o:OO--' 3.47 3.55 3.62 2.33 5.25 "
· S 0.00 0.00 1.80 1.85 1.91 0.00 0.00 1.38 1.35 1.33 2.06 0.91 ··· "
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PROBLEM NO. 21 PIER ANALYSIS AND D~SIGN BY: RDT CHKO: JFF (\o JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROGRAM F'7310

I."
___SERV I~.Ll:.P!!!!..~§l-'~!LQ£-';;E I..t!.F(J~~!'!~_t-!_'I.L_._ ------ I

.1.,,' • REINFORCING BARS NO. 10 STIRRUPS NO. 5

MEl'r~-T---JOli'if---l-- --:HjTi'lf----i------STi1PLE- BIi. ND ING I
I."

'-

,-'"

1.,,' "

,-'~

.... '"

... Q~t:.._~.'.Q~ S~QP 5_'_<>.0 ~.~O~ ._ S~20 .sLO_0 ~!.~0 ~.OO 5.00 • 5;00 0 .009~.2.Q_ I
M+ 0.00 -1814.11 -1346.15 -864.30 15.04 15.37 342.57 337.99. -273.69 -6~1.47 0.00 0.00
M- 0.00 -2748.46 -2589.16 -1745.53 -633.97 -633.22 -97.94 -100.5~ -674.20 -1285.99 0.00 0.00
VRS-419.24 419.24 559.31 552.22 545.13 97.61 58.15 -458.2~ -465.37 472.46 0.00 0.00 I
5CTIT.9a--1BB:49--rS8.49 188.49 188----:49-188----:49~a-;49 188.49 ·188.49 188.49 0.00 0.00

BAS 0.00 0.00 0.00 0.00 0.21 0.22 3.73 3.68 0.00 0.00 0.00 0.00
-riRO-.---0·--------0-·-·--··-0------··..-·0--------1"---·------··---·-·i--------r--- 3 0 0 0 -0- I
SPH 0.00 0.00 0.00 0.00 0.00 0.00 29.25 29.25 0.00 0.00 0.00 0.00
TAS 0.00 32.22 30.26 20.01 7.01 7.00 1.39 1.43 7.47 14.56 0.00 0.00

'1RCr;----O-- 26 24 1"6 6---- 6 2 2. 6 12 0 0
SPH 0.00 3.50 3.50 3.88 11.63 11.63 58.63 58.63'· 11.~3 5125 0.00 "0.00
ASV 5.40 2.41 3.87 3.80 3.72 0.94 0.00 2.82 2.89 2.96 0.00' 0.00

S 1.38 J~-~r---r:-~6---2_;OO--.....,-;s-;i 0.00 2.64 2.58 2.51 0.06 0.00

.. j

..-

DEF' 0.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 0.00 0.00
---1n-..-o;iJO---O;l)'0'---=-659;-4T---:::3i6;·~,_--76'O~-4'---r:rB·3-;5ll"-·--1'1B"r.-91-~60 -:t31. 2,~ -289. 97 O. 00 o. 00

M·· 0.00 0.00 -1299.30 -824.38 -55.94 524.53 523.83 94.54 -567.53 -845.97 0.00 0.00
VRS 0.00 0.00 365.41 358.32 351.23 337.06 -159.94. -181.21 -195.38 202.47 0.00 0.00
vsc 0.00 o'700------r1:r!r.4r-:-T8~--ree:49-__n8.49 1~--·-nr~49 188.49 -~9 0.00 0.00
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DAS 0.00 0.00 0.00 0.00 3.53 14.53 14.51 5.44 0.00 0.00 0.00
Bmi. 0 0 -0- 0 3 12 --. 12 '-5 ,0 0
SF'H 0.00 0.00 0.00 0.00 29.25 5.25 5.25 14.63 0.00 0.00 "I'"""
TAS 0.00 0.00 14.72 9.19 0.79 0.00 0.00 0 •.'-'0:..,0<-__..;;6'"'•..;;2:.,;6;--_..:.9.;:..-'4....4 .:....:..~--....:.;'__=__;<__------~'TIm. 0 . 0 1~- 8 1 6 . 0 ..,
SPH 0.00 0.00 5.25 8.38 0.00 0.00 0.00 0.00 14.63 ·8.38 0.00 0.00
ASV 0.00 0.00 1.85 1.77 1.70 1055 0.94 0.94 0.94 0.94 0.00 0.00 ..
-----s--u.oo---o;OO---4,'03----;r:-2O---4.38 4~-8b---/.1l7---7-:a1 7.8' 7.87 0.06 0.00-"
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'."

r

o
0.00
5:25
1. 42

0.0'
0.0

SIMPLE '8ENDING ':;;JOINT4

5.00 5.00 5.00 5.00
-28b.61 -::82.33 -136.98 ;6.72
-846.27 -840.53 -:::;~t>~ '89.61 53v.3, 928.",,, -017.31 -u90,68 O,Ov 0.00 t ~.

663.40 663.40 195,20 181.03 ,." R' R~' 'A •• - R_ ._" "' A AA A AA "~

188.49 188.49 188.49 188.4~

0.00
0.00
0.00
0.00
0.00

JOINT4

0.00
o

5 0.011 0:00 0.0(5'----0-.06 2.78 2:-78 0.00-'-'0':'01)' 0.00 0.00 0.00 0.0
3 3 0 0 0 0 0 0

29.25 29.25 0.00 0.00 0.00 0.00 0.00 0.00
1.30 1-'--30' ,6,90 6.95 ,19.82 29,81 31.53 o;r.tl'

1 1 6 6 16 24 .' 2S
__~0~.00 0.00 11.63 11.63 3.88 3,50 3.50

2.52----0--;--60----0-,00--3."47' 3.553.62 2.33
2.96 0.00 0.00 2.14 2.10 2,05 3.20

HEH

8NO. 0 0 0 0
SPH 0.00 0.00 0.00 0,00

'A'S 0,00 0,00 14--:4tl 7.41
TNO. 0 0 12 6
SPH 0.00 0.00 5.25 11.63
ASV 0.0'0 0.00 2.66 2"~er9

S 0.00 0.00 2.79 2.87

vse

lIAS
BNO.

llEP
11+

I-- ..---, I

0.00 0.00 0.00 O.O~ 4,78 13.41 13.37 0,00 0,00 0.00 0.00
o 0 0 0 4 11 11 0 0 0 0

I lIt'n v.vv Q&.O O~l'- O.OQ 'Q..JLQ 19.50 5.75 5,75 0.00 0.00 0.00 0.00 I
TAS 0,00 0.00 9,44 9.38 5,91 0,00 0.00 0,00 9.13 14.62"., 0.00 0,00 ,.
THO, 0 0 8 8 5 0 0 0 8. . '12 0 0

-.Ji£fL-.JL!.illL .Q",Q.9 8.!.~!3__ ,,_~~,-~.B Ht.~3 O.OQ !L..Q.,O 0,00 8.38 5,25 0.00 0.00
ASV 0.00 0.00 4.96 4.96 0.94 0.94 0.94 1.42 1.64 1.71 0.00 0.00

S 0.00 0.00 1.50 1.50 7.87 7.87 7.87 5.24 4.53 4.34 0.00 0.00

t,,--u~o . 00 'O';\5'O---'5'~'O---5-;-0''O-----S';'OO--- ---'5:<5 0 ~OO'

M+ 0.00 0.00 -652.33 -315.42 193.42 193.08 -30.56 -34.02 -9J3.05 -1346.41 -1811.52 0.00
M- 0.00 0.00 -1279.45 -668.39 -91.10 -91.08 -624.39 -628.77 -1729.35 -2552.56 -2692.56 0.00 I
VRS 0.00 o;-OO-----;ril"3";llB-U6-;i3'(J--4~9:7T--:'49~-68--_=s5:'96 -5:11.41 t -528.56 535.58 411.51, H1.51

0.00 ,0.00 188.49 188.49 188.49 188.49 ' 188,49 ' 188.4~ 188.49 188.49 188.49' .. 112,09",' M
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IrlUI:.

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE'

o
PROBLEM NO.2; PIER ANnLYSIS AND DESIGN BY. RDT

PROGRAM F'7310

CHKO: JFF

__ ... g~_~_IC~:_~QB.I!. .I;tg_~I.i!i'!_9.F_.R.~!_tlF OR_C!'.I'·IE':!.!~. . ._. I
~

~,. REINFORCING BARS NO. 11 STIRRUPS NO. 6

n
';~I ~". .'

MEH 1 JOINT JOINT 2 SIMPLE BENDING
I...-

~'"

\,.0 '"

~-'...9~__ . ~_d)_Q ~!..Q.Q.._. ~'__QO 5-'20 .~.9_0 i...Q._0 5_.0'O 5.00 5.00 0.00 0.00 I
M+ 0.00 -1814.11 -1346.15 -~64.30 15.04 15.37 342.57 337.99 -273.69 -651.47 0.00 0.00
M- 0.00 ··2748.46 -2589.16 -1745.53 -633.97 -633.22 -97.94 -100.55 -674.20 -l285.99 0.00 0.00
VRS-41.9.24__ '\..1.J-,-2~_55.!..~_1__~5;2_.22__545o!_:J._.__'t7.61 5lh.1.5 -458.29 -465.37 472.46 0.00 O.OQ I
VSC 111.98 188.49 188.49 188.49 188.49 188.49 188.49 188.49 188.49 188.49 ", 0.00 0.00

"SBAS O.O_~ 0.00 0.00_ 0.00 0.2L . ~2._2· 3.73 . 3.68 0.00 0.00 0.00 0.00 I
" BHD. 0 0 0 0 1 1 3 3 0 0 0 0 "

1,..1" Sf'H 0.00 0.00 0.00' 0.00 0.00 0.00 29.25 29.25 0.00 0.00 0.00 0.00
, TAS 0.00 32.22 30.26 20.01 7'0,1 7.00 1.39 1.43 7.47 14.56 0.00 0.00 I
" TNO-.---O--.- 21 20-----13--·--5-------5 1. 1 5 10 0 0

\,.01" . SPH 0.00 '3.63 3.63 4.88 14.63 14.63. 0.00 0.00 14.63 6.50 0.00 0.00
" ASV 5.4_0 2.41 3.87_. __~_8_0 3.71 Q.~_~4 0.0_0_ 2.82 2.8.9 2.96 0.00 0.00 I
n S--r.96 4.39 2-;7'3 2./8 2.84 11.17 --0.00 ----:r.75 3.65 3.56 0.00 0.00

\,.0 1"

.;

j

--MEM 2 JOINT 2 j·01Nr-·3--------S'iMPLE-liE"HDING----- I
\,.0 \"
n~EP 0.00 0.00 5.00 5.00 5.00 5.00 . 5.00 5;00 5.00 5.00 0.00 0.00 I
" 'R'-r--o~lrO---o.o~59-;4/---=3i6 ;_57--·~-6(j-_;_:::4-·-·-r:283:'56--128T.-'ii--·494.60 -131 • 23 - 289 • 97 0 • 00 0 • 00

1,..1" M·· 0.00 0.00 -1299.30 -824.38 -55.94 5~!4.53, 523.83 94.54 -567.53 -845.97 0.00 0.00
" vr~s 0.00 0.00 365.41 358.32 351.23 337.06 -159.94 -181.21 -195.38 202.47 0.00 0.00 ----j
" ~o.ll-O-- 0.00 188.'1""9--188.49 1~--~1f7,188.49-:--rag;4V 188.49 188.49 0.00 0.00

.J

...J

J

",..)

BAS 0.00 0.00 0.00 0.00 3.~3 14.53 14.51 5.44 0.00 0.00 0.00
• ,-l!lTcr;----O----0-----0 -------0- 3 .-'--ro-----ro:-. 4 •0 0 ...-------j

SPH 0.00 0.00 0.00 0.00 29.25 6.50 6.50 19.50 0.00 0.00 .. IJ
TASO. 00 0.00 14. 72 9. 19 0 • 79 0.00 0.00 __.:.0,.;.• .:.0i<0 6:;..:.,:.2~6i-_...,-....;9_.;.'-4~4;-_...,.....:..:....:..,; __-.:..;..:.i<- ,......j
TNO' I 0 0 10-- 6 ·---r----o-:---"O-;-. 0... 4 _ .
SF'Ii 0.00 0.00 6.50 11.t,3 0.00 0.00 0.00 0.00; '.'19.50 . 9.75-: 0.00
ASV 0.00 0.00 1.85 1.77 1.70 1.55 0.94 0.94 0.94 0.94 - 0.00 I

.,----S--0'~1Y0,--o;oo-_o7'7:!~--"S-;rr---6-.22--6-.61--1r.T7------l'r;_I/---Tr:rt 11.17 o;-Uo .
\,.0 I.

\,.0 '"

\." I U

J

..)

'JI. ~:.'

---_._----._-_.-._---
>.',' J"!~,;'\. ,I----J

------ _._--- -_. .."----_._------<.__ .----~-------_ ...

I

",,'"

-:f-----.
'-" I.

\.t I.

.----~-----,-------Vl-':.J
:r....-

"" I" .....--.-':;-... ,-.-,..-.-::.:-:-;--:-,.-:;,.-<;-,--..,----f~-~-'::: ~
L-.-. .----.-----,.--_"'_- . ,~~:

tw'n

"" ,.

~ J

:~1

~t
:-~.

..~
";.

.~~. :.:

"
\', ,

. ;

~'i.

J
~t

• ,- , !!" .• ;·:.. i$;\:.~;~:,~;;_:-·:' ""'.' . ' ..f" '.'etu, '1'~; :" ? )./. :;,:::-;;1:;~,r,;I,i,I:~;~*-i;:,;,::;~,;';D.~~g;;\li'iiJSi";;;I;;;'itrlhiiriti&iC~...;;J~t;;~~.,";,~'...~J.....;:..,;'" " ' t



I" ............. j" .l.U_

[tEP 0.00 0.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 0.00 O. or
\,.. I H+ 0.00 0.00 -:!86.61 -282.33 -136.98 .6.72 11B7·.81 1184.~1 -376.71 -659.88 0.00 0.0,

H- 0.00 0.00 -846J_2L_~~.53 -ji3.6_,1iL--S9 I 61 530·31 528.53 -819.31 -1290.68 0.00 0.00
VRS 0.00 0.00 663.40 663.40 195.20 181.03- 1~9.76 -324.49· . -345.7~ 352.84 " 0.00 0.00

'-1'1 vse 0.00 0.00 188.49 188.49 1l:lB.49 188.49 188.49 188.4'1 188 •.49 188.49 0.00 0.00

·--8115·-0:00.--- -0 ~·oo---- --0:00'-'" - -. O:OO---·'O·;OO:-··-·'·-477S---·'i3--:'4-i· 13.31 0.00 0.00 0.00 0.00
1...1 'I DNO. 0 0 0 0 0 4 9 9 0 0 0 0

SPH 0.00 0.00 .2.LQ.(\___Q.,Jl..o. 'Q ...O.Q_--19. 50 ..J-i25 '.25 0.00 0.00 0,00 0.00
TAS 0.00 0.00 9.44 9.38 5.91 0.00, 0.00 0.00 9.13 14.62 0.00 0.00

'-I :~ :~:t_~.!.0_~.___J1~.0~
7 6 4 0 0 0 6 10 0 0

9.75 11.63 19.50 0.00 0.00 0.00 11.63 6.50 0.00 0.00
.. ASV 0.00 0.00 4 ;-9'6-_._..4; 96----<)":-9.f--·--o.'9"4 0.94 1.42 1.64 1.71 0.00 0.00'-f. S 0.00 0.00 2.13 2.13 11.17 11.17 11.17 7.44 6.44 6.16 0.00 0.00

.-
( " (" ~

I"., " HEM 4 JOINT 4 JOINT 5 SIHPLE BENDING '.:.

I".,

...... 'J!

1".,'"
~6-:OO---·O'(jO-·--'5':O\)---:;~-vO----5-.-00·--·-·5_;O-0--·-·:r;_O6 5.00 5. 00 5. 00 5. 00 3;()6
H+ 0.00 0.00 -652.33 -315.42 193.42 193.08 -30.56 -34.02 -873.05 -1346.41 -1811.52 0.00

_-,~;;..,.---,-.£!.2_~---()..'.()-0..-.:.!1?9..!..~~-_-.~6~!.n---%.1.~.! 0. -9!..'.0~__-62~~~28.!..z7 -1729. 35 -25~W6 -2692.56 0.09 I
..~ v~o v.vv 0.00 443.88 436.8v 4,9.71 -49.6" -85.9" -,,21.41 -528.50 53".58.' 411.51 411.51 .

1".,1: vse 0.00 .0.00 188.49 188.49 188.49. 188.49'. 188.49' .. 18B.49: 188.49 188.49 .', 188.49 112.09

• -~o;-o'O 0;·OO----(y:-60·---(y:O'O-·--~7B---2·.-78 O-:OO-'-<i':llo 0.00 0.00 0.00 0.00 I
DNO. 0 0 0 0 2 2 0 0 0 0 0 0
SPH 0.00 0.00 0.00 0.00 58.50 58.50 0.00 0.00 0.00 0.00 0.00 0.00 I

t fAS . o.oo----O-;-O-o---r'l-;-4g-·--/;''41-·--1730--·-r.-3·(). 6.90----0.<15 .19.82 . 29.81 '.'. 31.53 , 0.00

1".,1: ~~~. O.O~ O.O~ 6.;~ 14.6; 0.0; 0.0; 1'4.6;;' 14.6~ i,"'· 4.;~ '.:' 3.~~ .<,:~ 3'.~i '. O.O~ I
" ---riS'u--o-;-oo---o.lJ~~.T6----···--!;5lf-----::!_;5:r-----·O·;O'O---·07(f6' 3.47 3.5::' 3.62 2.33 5;~

S 0.00 0.00 3.96 4.08 4.20 0.00 0.00 3.04 2.98 2.92 4.54 2.01
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"

j

------

~lO!U-LONGll

PROGRMl P7310

HOM<TRANS)SHEAR

5

GROUP r-- ---tiCrC'o<fLL+l::T---'-- -.---.---.

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL

.•J.:

A.A.S.H.T.O. LOADING COMBINATIONS (COLUMNS)
ALL LOADINGS ARI.JlOT ADJUSTED TO DESIGN LOADS I
DIMENSIONS: FORCES IN KIPS, MOMENTS IN KIP-FT

----_._.•._------- ------- - .--_._._._•.~.._-- ---..__ .

I HEM JOINT AXIA~

/ > PR08LEM NO.2; PIER ANAL VS IS AND DESIGN BY: I<[IT CHKlll JFF C,~

.......

~I'

"- I ,

X

1...., ..

....... , ..

....... '"

....... I.

1....',.

5 6 1014.70 7.09 77.43 0.00 0.00
I 6 7 826.97 -1.'71 -19.00 0.00., 0.00

--, 8 ~'o-:!'.;rn--- - 1 ;'2:r----.- -r.r;o'r O~·_- 0 •00
8 9 811.49 1.71 18.93 0.00 0.00

I 9 10 993.78 -7.07 ..._-=?2'~__. 0.00 O.O_~_ I

..J

.-
\...1"

]--\3'FWUP II DH1f·---------· -------.---- I
j

J

,.)

,.)

,,' ..J

~II .J

.11".J

_._------

".
;.

""\"'.

AXIAL SHEAR ~ll~~.IRANS) __.MOM (LONGI) FORCE (LONG I) I

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

I.~

!1.~~!.NT

::; 6
6 7
'---'9

'-' I I
8 9
9 10

1"...1"1 5 6
6 7r---a

I...-n-~----l--·!~I...- .
,"",'~

914.36 -7.28 -165.17 469.21 13.07
656.38 -15.28 -253.66 469.21 13.07 ~

--~i2'J':63----:f4;ti----.:2·46_;_87 469.2i'----~1.,..3·~.*0.;,7--------------------

668.9.0 -14013 -2.40.11 469.21 13.07 .. I'J
• 874 •.~! -20.78 -=-3.!l..!.!.L-__ 469.21 13.07 __ •

• ';.: •• <.,; ,.. :, ..)

1----_._-_.. _----.--.-..._-'-----.-.----..--- ...------ .....

·-'------,...----,...---I~-<:X)

\,.-I:L " 0
\,.-I~I--------- ..---·--'----- .--_.--- .. ..., 1:1,,)

1.1"1 ',' <"\'f~':' ,fi' "'" ::'i,' ;: "i, " " 1-;;;I " ..J

\.,..

'1.,·1·;
.~ .¥:~ "

," ,;\ '" i/·;\'·;"i;i\:(>~Ht:~i"::,:j;:t:E~k~~:i'~~rj;l'>i·:(t :;i~:~jj~~v~i

'r:,

.. '

,',

:~,
:\,~1

. ~ .~.
'f

:.,::

~.;..'

...',

..J



5 6 873.23 18.05 264.59 360.36 10.04
'-

HEH JOINT AXIAL SHEAR W 'TRANS) HOH(LDNGl) I'ORCE(LONGI)

6 7 689.78 -13.15 -211.06 360.36 10.04
\",..1 'I 7 B 718.70 12.61 205.23 360.36 . 10.04

________E! ._'i' .__ t>_~.;;! •.2j. p_!_Q.~ ._:?09.49 360.36 10.04 I
9 10 873.49 -17.87 -264.25 360.36 10.04

1..,"
5 6 1029.90 18.05 264.5'1 360.36
6 7 831.60 -13.15 -211.06 360.36,
7 B 902.63 12.61 205.23 '360.36
8 9 815.97 13.06 209.49 360.36
-9---10 1008.79 -17 .87 ----:-264. 25 -~--360.36

-------_.
IV DL + LL + (5+T) + CF

10.04
10.04
10.04
10.04
10.04

~'::
::..",.

;r
-

.,/

I hrFl--:rCrnn AXIAL SHE:A~-----'FH!HTi1fANS) NtJRTCOfflrIT----rtlRCE(LONGI) I

j

.. ,'

.,'
~,'

5 6 868.07 23.73 362.31 0.00 0.00
I -6-.--7·----68~9·~r---.---7;r3--·--r:I9-;1r- 0.00 0.00 I

7 8 713.45 1.2:: 14.04 . 0.00 0.00
.!! 9 6"-!!.!1~_. -7.13 , .:..13..9.20 2..00 0.00 I

1 9 lo---S68.12 -23.72 -364.87 0.00 0.00

I---:--- 5 6 102~~1 .3~..!_Z.3 ~~.!31 0:00 0.00 I
. 6 7 842.49 7.13 129.13 0.00. 0.00

7 8 912.28 1.22 14.04 0.00" '. '.0.00
B 9 I 827.01 -7.13 -129.20 0.00 0.00
9 10 1004-'-9'0-' -23.72 -36~'--"-' 0.00 ---0:00

..)

..)

_._,---_.
wi .J

----·-·-----~MJOfNT AXIAL-----SHEAR--f.WH·(TRAT~..s-)- - ~lOH (LONG!)'" FORCE (LON,GI) ---l

f 5 6 ._. 854. 75 __.3~_6 ~02~_6B ._~69.21 13.07 I
6 7 647.91 23.08 390.09 469.21 1.3.07
7 8 717.34 -14.71 -246.87 469.21 . 13.07
8 9 648.87 . -22.97 -388.24. 469.21 13.07

--9---YO------1:154:44----:-37.42----.:-5·98-;79'---:f69.21----- 13·:..0"'7=----

"'" "

""'~

v DL + W + (StT)
.',

.. ,.J

.J

J

..J

'-'I "1

"'" ~

""I" 5 6 ~21i.l.~.!'L __I!.!.....6..6 602.68 _ 469.21 ._. 13.07 tif l J
6 7 683.86 23.08 390.09 469.21 ... 13.07 .'

"'I' 7. 732." ' '''.71 ·m." 469." .;. ".07 .....,. "., :!.f' -'
~ .. __8 9__-:"_6_~i-,..il. -:...2_~,-'lZ -=.~~.-,.2.L__. _~9.21... 13.07 . - ~

- 9 10 924.64 -37.42 -598.79 469.21 13.07 ..

"'" "1---.----------.----.-----..-------..------,-----....--.----.-. ,_ .. ' . .' -I~ ::1 J

'-'I" -------.--.-.---.-------.--...----.- '" - .--:. "., .-..,g,f .;
I ._____ .. . 1-- "I ...)

.'.\ '1J,:?i:~ . :,.,',:' ~;

\". ~

:...:

'''''F",;"~!*,«¥r,, ~.;... , ,;;;~{\ti\. ;:~~ J4,;;;;J .~J.i/);~"~l'.\,/, /,,;~ ....
'., . " .. "1 . '"'t .. \'OJ</' , '~r;"'~'I' ..A:.~tt ..t.&--'IBlt%)~ ..~!f't*tsetw:ii~~! ..~~.N'.~..r,\.;.H~~,.

'~. '
;:~ .

·~S· I,' , ~
"t; '~'~

-,·f

::~'.
,";~'

I

:.;~:,:,.'



..---- I

,.
10.04

FCJRCE(LCJNUI)

10.04
10.04
10.04'-----10.04

HEH JOINT AXH,L SHEAR ,. 'TRANS) KOH(LO~lGI )

5. 6 852.86 34.70 549.47 360.36
6 7 681.31 -17.97 -291.89 360.36
7 8 713.41 12.61 205.24. 360.36
8 9 643.77 ......... _.........1.7.88.•____..__ 2'?0,,],;l_ ..____~6.Q. 3~9-..._-...io..--.. ·---·-··-

853.12 -34 .51 -549.13 360.36

I 5._ 6 10~.1... 02 ~~!..ZQ 5.49.47 360.36 10.04 I
6 7 847.12 -17.97 -291.89 360.36 ·10.04
7 8 912.33 12.61 205.24 360.36 10.04
8 9 831.49 17.88 290.33 360.36 10.04

----T·--... ---fo-----10i9·;90...-------=3-·f~51----:.-549:TI------360;-36 "-10-:0"4

~

~

....

~

~I"

f-- .---------.----

~ 1"1 GROUP VII £II-tEQ
_________~~.H JO !.!'.!_. ~~I~lo.._. ...Etl.E~~. __...!!OH <T.B..~I-§.L ~toH..l.LONG 11 FORCE(LONUI) ___

\,.,1 "I 5 6 845.81 42.14 678.42 1543.70 43.00
6 7 677.27 36.30 612.05 1543.70 43.00

·---·-------·,----- .. S--------·72:'r;S5-----·---36:·";.r·---------614-;-94··-·-------i54;3.70 43-.00 ,---, I
\..1"1 8 9 648.71 37.04 618.83 1543.70 '·43.00

9 10 ~_!2~~L_. ....?~.? ~;!.~.!...~?-_-- 1543.!..Z..Q.... ._i3.OO --j
._/

\",..

\..". 5 6 943.67 -28.41 .. 525.80 1543.70

I
6'7 647.45 -37.33 -623.74 1543.70

---------r----g----;n--:;:;4-------::'3'67'6t -6'1'5.29 1543 •.,-0--
8 9 677.52 -36.01 -607.30 1543.70

_________9__ .....!.~ ?_45_.!!'__. __ . ~.!_.5~ :.6._6_8_.9_7__. 1543!.7_0 .

\"'I'~ RATIO OF HORIZONT~L EARTHQUAKE FORCE TO HORIZONTAL FORCE LOADING CASE
• TRANSVERSE EO/GROUP II WIND = 2.4934
" --rIJffGTIUrrIliAl..----Yti/GF·. tI WIND '" -:r:-2"900---"--

43.00
43.00
43;ll~

43.00
43.00

../

J

-I .J

'--" In J
..

\.." 4'1 '....J

I

""' I. 'tl...)

..---..-------.-. I

'-"" till:, J

I .--.- we'l

..,)

~

..,)

J

...;

.oJ

:;

.~, ':~

·t"'·~,· ~:- :t,'

,.......,..".;.,.".:

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

....---.------- l~

o

_.- .: • I

,.;':r:;~il~{J~~:~j:i~'j~;ii ..0J,~~{K{4~i~~~~:::21f~, .c .•.1

f--------------------.-.

I --------.-.------------- ...--.-----

,",' .

'-""

'-' ,.

..... '"

..... '.

""
,',
:.



JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNe' PROGRAI1 1'7310

'-
PROBLEM NO.2; PIER ANALYSIS AND DESIGN B•• RDT 'CHKD: JFF

1...-' , "::f,
, '~")-.'.'",;,~ ,", ..

-.-------- . I

I..- A.A.S.H.T.O. LOADING COMBINATIONS (COLUMNS)
I ALL ...wlAlUliG.S-ABE NOT AD.JllalilL..IlLII.!:.S-lillLLJlE&!L..- ---------------:- --JI

ilIMENSIONS: FORCES IN KIPS, MOMENTS IN KIP-FT .".; '?::'., ,. :.;

MOM(LONGI) FORCE(LONGI) I

~lOM (TrsANS) ~10M <!.. ONOlL FORCE (LUNGI) I

;."

'. ~ ,.,-

13.07 <
13.07
147
13.07

... , .... -_ ...... , 13.07

"\:
13.07

----:-~~.:~-_._--~~.,":.=----- ~i:g~

13.07
~ w4.~' 13.07

\~.. '\:':'::'
t_,.,

SHEARAXIAL

-866.16 7.28 -78.04 32.67
,.. -608.18 15.28 _"'~.L "'70 "J'''' .L.,

~ --67'4":-43------·-T4-;-71--- -", ~ ~ •.,'" "'"' . 0 f

-620.69 14.13 -231.98 32.67
-826.61 20.78 , .-380 ., .,., L"

MEM JOINT

5 1
6 2
7 3
8 4
J 5

:; 1
6 2
7 3
8 4
9 5

Y1---DLHJ

MEM ->!QlNT

:;; 1
2, --3

8 4
L_~--L-.,

5 1
6_,__ ~

7 ."

8 4
9 5

'-""

"'" '.
\,,' .
~'~

'" ,....,

:Yr" ,

___.:.~ i;1 :':£:11;;0; .-"Vi.;;f'ii::C,' ..f, c',;:<4.i~~i:!\;;1~Ji~d~~ii1t*f~~."kLEA._
~.

,'* ,~. ~1,/,;',:, !

.:; ~ I
I



H:AI~S)w ~HJH(LON(:I ) FORCE(LCINGI)

25.09 10.04
25.09 10.04 ,';.
25.09 10.04
15.09 10.04
i~(~ 09 10.04

25.09 10.04
25.09 10.04 ;:.\
25.09 10.04

...... w • ...,w 25.09 10.04
---------::-,,,-;; L"") 25.09 10.04

SHEtiRAXH,LJOINTHEH

5 1 -B25.03 -,18.05 338.39
'6 2 --6Tf:58 i3.i5 -228.20
7 3 -670.50 -12.61 215.94
8 4 -604.04 -13.06 226.68

'-'i'---"5--'---=a25~'28-"--'---"-17:-8r------:'-33i:62-----..;:

I 5 1 -981.70 -18.05 338.39
6 2 -783.40 13.1~ -228.20
7 3 -854.43 -12.61 215.94
8 4 -767.77 -13.06 ~~L LO

·----------'9---'S---·---96'(y;'5EC-- -- 17. 87 ~~~. ~~

'--

"-'

\--

'-- I •

\JL

'-- ' " GROUP IV DL t LL t (StT) t CF

'-- ' ..

\-- ' "

------Mnr-JOINl flX~-----SHrAR----pjU'HT'fRAN'ST'--M'OMTCj)NGI> FOR(:£([ONGIl I

5 1 -819.87 -23.73 430.33 0.00 0.00
I '[; 2 =b:r,-;'i5"'--------=t:l.r---=nl:l-;29 0.00' 0.00. I

7 3 -665.25 -1.22 26.63 0.00 ,0.00
8 4 -600.05 7.13 118.26 0.00 0.00 I

-'------"9---"'5 -tr19~"9·Z'----n-.'7T-----::-'r:r/;'3T 0.00- O. 00

.../

'-- '"

I,.... I "

5 1 -977.61 -23.73 430.33 0.00 0.00
6 2 =7'f4."Z't '-7. n----:ner;2V- O. 0'0 0;-0-0-
7 3 -864.08 -1.22 26.63 . 0.00 0.00
8 4 -778.81 7.13 118.26 0.00 0.00

------..,---0;- -957>; 70' --'-·---~'377~---=4_:!T."3r-----O-;'O\S 0.00 I
J

1,....',. .J

~ I
'-' I .. GROUP V DL t W t (SH) J

..)

.J

.J

..J

"" I.

\.,.'"

\.,.' .

~'.

•~----Mfi-Jb1fl'fAXIA[--- --SHEA-R--HfJHTtRAI~S) tlOH (LONGI)---TORCE (LfJND I) I
'-' I " "I,J

5 1 -806.55 -37.66 655.14 32.67 13.07 I
~-r------=S~i1 -23708 3go-:e~: 32.6/' 13.07.
7 3 -669.13 14.71 -244.55 32.67 13.07 . . .. ,'
8 4 -600.67 22.97 -378.99 32.67 . 13.07\.,.1::1'----..- 9 -s--'--=e06."'24------·--j''';'4T'------=-6ST-;Tl:-----n-:6i--------r:r.o7r------------'----- Vl I •

1- 5 1 -877.28 -37.66 655.14 32.67 13.07
6'--2- -635.66 -23~..08-----:r80.85 32.67 13.07 ,,'\ ;r I
7 3 -684.26 14.71 -244.55 32.67 13.07, .,,; .. ' ~

8 4 -636.21 22.97 -378.99 32.67 13,.07 -r
f "'---5-----:;-B76'-;',f3----' 37.4-2---- -651:1'6"--"-3'2':'67-' 13.07:'---~-------- '[~-I:

,N "I ,oJ

.. I_ f ---.. -~~~-~,=----------'------ ..~-,~~~------.----, ~-_._-._---~," ."/ ' I~ I~: ~
L--.--,-..-,----- \:,','c:' :"". : .. ,~',:;;»",.,' ::',j ..

""
"'"

...)

....,'

- '~../;{;;~; 1.f~\~%~;8~::~

'}j,,;V

1
'toct

.~ ~ "l~, :
~.~~:

':!':,

~:' i



.,-,"",..,

MOM(LONCiI)l" . 'TRANS)SHEARAXIALJOINT FORCE(LONGI)

5 1 -804.66 -34.70 609L42_ 25.09 10.04

MEM

6 2 -633.11 17.97 -308.42 25.09 ·10.04
7 3 -665.20 -12.61 215.94 25.09 10.04

__________..B 1__ . .:-.5.25. •.S..L. -.Ll......!Hl...__.__._.3Jl.6~_ 25.09 10.04 I
9 5 -804.91 34.51 -603.66 25.09 10.04

.....

.....

'./,':;-,
-992.82 -34.70 609.42 25.09 10.04
~e:92 17.97 -308.42 25.09 10.04
-864.13 -12.61 215.94 25.09' 10.04
-78h19__.-17.&B. 306.90 25.09 10.04 I
-:9/1.70 34.51 -603.66 25.09 10.04

2
3
4
59

5
"6
7
8

\.,

1..."

-------. I...
'f~'

·.it,:!··

"

j

.•J

~I'~ RATIO OF HORIZONTAL EARTHQUAKE FORCE TO HORIZONTAL FORCE LOADING CASE
~ TRANSVERSE EQ/GROUP II WIND = 2.4934
" ---roNGITUD I NAL Ell/GP. I I iii I NI'-:- - 3.2900

\.,' "

.J

j
..---_. -_.0. __ ••_------------ .__.__.• _ .__.. _

I"" .' I --'

1",,'. ..'~. - ,

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

.., .J
--'-'~'-- -~-----------.--------------,---_.._--------' -_. - -_._-_._- ------------t ::

,"
~ .

",' "

",' .
I -----.---- .---------.---.- ...-----.

",' "
L....-- _

~I t

"" --------~------_. __._--.._----.-- ._----_.__.__.-

""'" ._--"-'--'

"'" .
.. ~ .

'.:\

"."

"

..J..

-~
·1 ...)

. -.

I~ ..

0 .. :' ..J

,.., .

~I ..;

\"".

f~~.~~1±~§zi,~ikr0;;i, _~~L _
;';i'
~....;.

,~J.
'.,..: I'

'~';. ,',
d.

...)



• ,",uc;

PROBLEM NO. 21 PIER ANALYSIS A~D DESIGN BY; ROT CHKUI JFF ~~,
\oJ

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL F'ROGRAM P7310

"- ' ,

~

'-J

__,_~,g!I'LQE ,)1,9,U~~fL ~_~_C_~_c.Q~f.I!~S~,~O_t:! _.t:!;.Ii~E R_~_. ,. . .

TIED COMPRESSION MEMBER

TIED--RI::-INFORCEI1E:Tft ASSUMED FofiLl MEMBERS

"-
RECTANGULAR REINFORCEMENT PATTERN IS GIVEN BY NUMBER O~ BARS PER ROW

··-····---OfHERWISC-fNDicATES A-CIRCUL.!\f('·REHffilRCEM£fn-i';"ATiERN;----·

"- ' "
TOTAL DEPTH INCREMENT - 12.00 IN TOTAL WIDTH INCREMENT·

1-----=D=-EF·;·fH-mCREMENT - 6'.-OOr~I---W-IDffj-·ffrCREMEN-T----;
~I" MIN.CLEAk SPACING - 1.50 IN BARS CONSIDERErI 11

f-__---:.M:.:.A:.:.Xc.:..._~_~~EN.!-~_TE_EL__"' ~~_O _

12.00 IN
6;1>0 IN

14
",~ I ,.

"- "r ~IEMBER 5 JOINT 1,~ ,_._--~.~'"--------_.--,-_._--_._-_.__..---- .._._-_.._-----_._._--'..-
~I· DEPTH- 42.000 WIDTH- 42.000 FPC- 3.000 FY- 40.000 .J

~I"

DS'E=---39 NO .Tl--A'rff;- 60. B4-S-Q~m~-PCT.AS-'~--;r;:r9---Ebv~R=1.50-IN.
F'HIC=PHIB"'.350

• ~~_If.ICE LOAD DESIGN_.Q!:._ COLUMNS. .__.__.. . ..... _ ----
-'

~ I-I LOAD APPLIED. LOADS COMPUTED STRENGTH
.. C~~__~~_. ~~! ~.tly !:J_P ~llx... ~M.:.;Y'--_~U~F'.:../."'AP'_ .. _

.J

'-'--Ai1Y~LJfiENTA[iOOT-fHELOffG·rfOtiniAL---RtTAfiwAYAXlS-'::·-iiOi1:'CfRANSrjf·=V-T--..
~ I'" AMY=MOHENT ABOUT THE TRMlSVI::RSE ROADWAY AXIS - HOM.< LONG) K-FT

,,' ,.J

,J

,. I ../

4'\ ,J

M' ..,)

., ...)

. I

:r
I~ I.d~

o 1:1
...).., .I :1..;

1.1..,)

,... ,. ,

.".:< ',(

,,:. .::. . .'~

-...-_.-_..__._.._-_._---..-,-----,-------------

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

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

2 966.5 3~8.3 997.5 961.1 336.~ 992.1 0.995
2 840.2 294.1 867.2 962.9 336.0 991.0 1.144

---r--661-;:;-~0/~8::i-.-B-~3a;;)--43"6.'2"--969.2--~:4~----

4 692.9 242.5 715.2 961.0 336.4 99~.2 1.387
5 660.0 270.7 681.2 949.9 389.7 980.6 1.439

-----·--{,-----·-;iiiti·;-,r-·---2-14;-cr--elo.6··-·---·,i6i:;r----·--;~.~6·._·4---·9<r:2':"f----r;-:?24--------.-·---_·

7 655.9 344.3 677.0 924.8 485.9 955.4 1.411
I-- 8 782_.1 344.3 807.~__._,?~}_~.s.. 41?~ 9.?4.4 1.20,7 I

9 --st6.r--·4""2i8.0 :.:.y.q;-6 949.~~:2.,;,_8tl(j-;O! 1.478 .-... ....".:.. :," .. "...... .' ·"::e:.",·,'-,'.,. '.. '
10 626.6 468.0 846.8 867.9 649.5 897.7 1 1.387
11 . 574.8 435.3 593.2 864.8 656.7 895.0 1.507

----T:r-··-·lo9-; r--·43~_;_3---'-7 jI ;'9 --.--.-- 903 :'3---555: 6-----· 933:-3---r:-275-----.-------------------.
13 598.2 346.9 617.4 821.7 752.9 830.0 1.376
14 671.6 317.3 693.2 936.7 442.9 967.4 1.395

I 15 634.9 222.2 65s::r-~6T~:'51;.5 992.2 1!S14 '. U
'.~ .

1--------------.-----------------------

~'"

~'-

\w'~

"- ' "

"- ' "

"'""

",",,"'"

"- ' .

'"" .

\.; ..)

','

~.:

':' ,I" t ',J'

;'.'.,l .

"~'':*.'
;;t'+,'f'''''i~,,,;,_~);.'''·*';;'''' .. , ..... :1 '. ... ...._....

\~



~~_ ~1 ~~ rhb~

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRM1 P7310
'-

PROBLEM NO.2; P1ER ANALYSIS AND DESIGN BY: RDI CHKD: JFF

I...- ~"

_____-l1.~t1~£t::__..~.. ~.Q.I}'!.!_ ..L __.. __. ......- -.--.----.-- I

'-- DEPTH= 42.000 WIDTH= 42.000 FPC= 3.000 FY" 40.000

'--
USE- 18 NO.ll AST= 43.68 SO.IN. PCT.AS= 3.1~ COVER= 1.:iO IN.
PHIC=PHIB=.350 .

. ..:;fl:..:;Y_.!?,E:RV I.g,-_L,.Cl@_~IESlGlLQ£.._G...O_L_UMNji. ._.. ,

'-- ' " LOAD APPLIED LOADS COMPUH:D SrREi~GTfl

CASE AP __f!!iX__....ilMY UP l!.MX UMY UP/AP

',.'

.....

-I ,.J

'.=:..

2 778.8 272.6 875.7 789.7 277.1 890.2 1.016
I 2 64~_2__ 226.• 2 726.6 790.7 ??Z!..<L.__t:l.89 ••8 1.22~ I

3 496.1 18/.1 ~57.9 786.2 297.0 885.6 1.586
4 486.5 205.4 547.1 779.3 329.6 877.7 1.603
5 ~13.3 182.6 ~77.1 789.3 281.2 889.1 1.539

----cbr-- -o-:rb.'7··---·:a~~-'·()4:_·F_____,90_;_6--2T/_;·6·-·8B9;_l:'l--.~·2 I
7 510.2 178.6 573.7 790.1 277.0 890.0 1.550

I 8 .~~--?72~~.-7}~.•-~.-----.?9.0.!Z---~??~~--- ..~?~..!..e 1.2~____ I
9 ~~o.4 ~ ~.o 48 •• 7 738.1 469.5 831.4 1.72~

10 454.0 272.0 510.6 745.8 447.7 840.2 1.644

I i~ ~j~;}- §~~-;~--~.~:~ --~~~·;~--}6t~ '~*i-~ ~:~~~ ;': ':,' I
13 471.8 450.2 530.5 662.2 632.2 745.1 1.404 ',,' .
14 449.4 467.4 505.4 640.3 666.3 720.5 1.425

----1:5---460-:6--161;:r---:5'18.0 789.9 ---27··r;-I--'·S90. 1---[;-717

~'.

\.,,1 lit

~'n

'-- ' "

1...-'"

...)

.~ I . ...;1
!.

\,..1:
•[~X=MOMENT 'A'BOUT THE LONGITUDINAL ROAOWAY AjftS-~MOM. (TRAN~((=CE'"

\,..1: AMY=MOMENT ABOUT THE TRANSVERSE ROADWAY AXIS - MOM.(LONG) K-FT .
------ ._-_._----_._-_._-_.._----_.__......._--_._._.- ~
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JO~ NO. 8080 THUND~RBIRD ROAD OVER DIVERSION CHANNEl PROGRAM P7310

._ .._--_ .._... ----_.__._----:-------------

\J/. ~ PROBLEM NO.2; PIER ANAL YSI S ANI! DESIGN By. RDT CHKD: JFF

"" ..._....__M~ttl:l.~f< ?...._....._-'HU.N!..._..,..L "._

..... .. '. ;. ''".;',

"" DEPTH= 42.000 WIDTH= 42.000 FPC" 3.000 FY= 40.000

-OSE- 33 NO.ll AST= 51.48 SQ.IN. pCi-;-AS"i'-3'.1r-e-OO~~....._r~-TR.

PHIC=PIHB",.350
___;BY.JlE:.RVIG.L!:,o_~.!'_~.§IG_N..._OF_~.Q!:I,J.t·l~_~. ._. . . I

"",.

"" LOAD
CASE

APPLIED
AP AMX

LOADS
AMY

COMPUTE I! STRENGTH
UP UMX UMY UP/A? . I

.J

~.

~I"I 2 854.4 299.0 947.8 855.1 299.3 948.7 1.001
B 691.3 241.9 766.9 854.8 299.4 948.8 1.237

---------:r--;';"19'. 6 190.2 5\f9-:/---'gS2-;B-'-'308~l:r-'Y47~1 1.~
~I"I 4 539.5 195.6 598.:5 852.6 309.5 947.0 1.581

5 536.4 187.7 ~95.1 854.6 299.4 949.0 1.594
6 bEf!75--239~~51l'-;-3-'----a5q~--1'9'i~4 ---'9'~------r-;"2'5"! I

~I"~' 7 ~32.2 186.3 :590.4 854.5 299.4 949.0 1.607
.. 1 670.5 234.7 743.9 85.4.8 299.4 948.9 1.275 I
" '9' -178. 0 174. '---'J:rO'72---135Z;r--,3 n;l;j--9"f6';'6 1. 784

~I' 10 488.8 174.7 542.2 853.3 305.4 947.9 1.747
.. 11 475.1 166.3 527.1 854.5 299.4 919.0 1.800
K • r2--0f7~-"2Ti!i7"O'--6t!4-;-'--.--S'5'4·;7--·~·-·-'29'r;4"--94B. 9 --r;-3'a5-'" I

~I. 13 506.0 456.6 561.3 736.0 66'5.3 818.0 1.456

I 14 505.8 457.0 561.1 735.7 666.0 817.6 1.456 I
15 --"'S'Oo--;r--f7/;l :>6 c':r--- --a5:r;r--'2V9';4--lJl',1. 0 1. 690

"" "
:..11 ..J

'-~=lfl'!I1lNTAB1:lUITflrDjm;TnJfJlNAl-mJAtIlJAYA'Xlg-:;--HOlC"{TRANS) K-Ft .-----. . I
AHY=MOMENT ABOUT THE TRANSVERSE ROADWAY AXIS - MOM.(LONG) K-FT
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JOB NO. 8080 THUNDERBIRD ROAD OV~R DIVERSION CHANNEl PROGRM P7310
\,...

PROBLEH NO.2; PIER ANALYSIS AND DESIGN BT. RDT CHKDl JFF
, ~.' ..;+-:~. .\. ::. ~." "'-'. . "~~: ' I

FY= 40.000

...... ,'

\,..1 :,- :::-~-:-~-~:-~~OO~~'::TH=4--~2~-~~~_m;~,C=--.;-~-:----- I

\. '. USE- :8 NO.ll AST'" 43.68 Sil.IN. PCT.A!>'; 3.1\:1 COVER'" 1.50 IN, ,.... ',.',; I
...... \. PHIC=PHIB=.350 '...

• . ~ILE-811kL!"Q(jJLJ!(S_Lli.N__OL.j;Q!,1!!1..!:.l.§. _

...... '" LOAD APPLIED LOADS
..I CASE AP AHX AHY

COMPUT£D STRENGTH
UP UMX_ . UHY UP/AP , . I

., -

"",,,
2 763.3 267.2 906.9 762.7 267.0 .906.3 0.999

.. .,;;-8 623.0 ;.l18.1 740.3 762.5 267.0 906.4 1.224 ~ I
3 48r.3--;ro3.8 57~O 752.6 31:0":r-S9!).3 1.546
4 496.6 185.6 590.0 759.1 284.0 902.9 1.530

I-
5 483.2 181.3 574.1 758.8 285.1 Y02.7 1.571 I

--6~I4:"2-·:rr~;-O-·-729:-El----762.~---·26-7-;-()--906.-4---1.242

7 ~80.0 168.0 570.4' 762.2 267.0 906.5 1.589

0
1-- 608.5 21~__721..!...~ 7_~?_~.__.2"7.0 906.4 1.253 I
9 4~9.0 270.7 ~09.8 714.7 431.6 850.4 1.667

1..-'" 10 454.4 270.7 539.9 721.7 430.5 858.7 1.590
" __1_1__'±?~__~_!J.2 _~Q5_~__ J~~~.? ~~9__~11..__-.??~::i 1.73~ I
". 12 559.5 219.2 664.8 756.7 296.7 899.8 1.353

13 450.4 463.7 535.1 625.5· 644.5 743.8 1.390
14 472.0 446.6 560.8 645.2 610.8 767.0 1.368
15 461.2 161.4-54-a·:O---762.2-Y67~-O----906.5---1-.-654

""I~

1..-' "

""',.

1..-' "

1"...'"
AMX=110HnlTABoUTTHELONGftutilNALFfOADWAYAXI~MOH. (TRANS> K-n-'
AHY=HOI1ENT ABOUT THE TRANSV£RSE ROADW~Y AXI8 - HOM.(LONG) K-FT

-------- I
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",,' ,.
--'
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PROBLEM NO.2; PIER ANALYSIS AND DESIGN DY; RDT CHKDI JFF (~,
~

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROClRMl 1'7310

"'"'
.~.

I MEMBf..~_. 'J JOI.N_I,_~_. . __ . 1

I,... DEPTH= 42.000 WIDTH= 42.000 FPC= 3.000 FY= 40.000

COVER·' 1.:50 HI.

"'"'
I,...

USI::- 3Tlfo-;lT-i\-sr;:;57. i~r-s(f;nf;--F'CT.AS=' 4-;T7
PHIC=PHIE<=.350

_____!l.Li;!s.K,I,J) CLb.9.1'l.D.. ,9J.!?UlJ'L9L C.QbU.tl~§_. . __... . ._

LOAD APPLIED LOADS COMPUTED STRENGTH
. -"C"-'A.l:i.E_ . flf.:. .. __ .A.t\.L-__,.(\!:O', JJ£:... \1!1~ .~MY UP/AP

-----------------'---11 ~

~

"'"' I ::~----L--_:;-~~ L-__~~tL,_,;;;~_~ __._.:;~j i~~_~~ ;:~~~ ~.:.r~~ ,
'. " 69'L." 242." 107.8 943.2 no.2 964.5 1.363

"'"'\" 4 661.3 304.1 676.1 921.5 424.1 942.8 1.394
:; 660.2 266.1 675.1 933.3 376.3 954.5 1.414

'.----.-6.---,6lf-;'S'---~6'9·;O----'785:}--. -"l4:3';~--;!;'.l 0;~---lt64:·5---r;-~;;!1 I
I,...I~ 7 655.9 3-H.8 670.7 907.7 473.6 929.2 1.385

~-----~a--7~65.4 341.8 782.5 924.5 413.0 945.5 1.208~ _
,)J:,~---4'657r_S_S'H:e--·-8n~ 675 •(i--8:;;~---1:450

1,...1" 10 626.0 465.1 640.1 851.2 633.9 8'72.4 1.362
1-- 11 574.9 431.2 58'7~9 _~9,!1 6~~.6 !:l7_~~6 1.479 I

rr---OW4.1 4:fl.T 109.-'------ 883.5 54ij""";~ 904.5 1.274
1,...\_ 13 6'70.7 311.0 685.7 920.7 427.3 942.0 1.373

• -r1~ 598.3 539~_ 611--!.7__.._8_Q?.--!..2_-?2.?~.B 8~6.8 1.35.1 __ I
1.. --6T,I.~'T.!.1 ""6413.7 943.1 330.2 964.5 1.487

,-'

",",'" ..J

'-' I ~~

I AMX=MOMENTAIlOUT't1iE'LONtH'TOlilNALROADWAY -r~xIs-----::;-'RoM;-(IRAN~)K-n
AMY=MOMENT ABOUT THE TRANSVERSE ROAD~AY AXIS - MOM.(LONI3) ¥-FT
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JOB NO. 80BO THUNDEHBIRD ROAD OVER DIVERSION CHnNNEL

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

DEPTH= 48.000 FY~ 40.000

", ,~:..'~ ,~~¥.. , ,,;..'~':....~:;- .";,.' ':,: ·'··'r·r'·-:-

PROGRAI1 P7310

....•.._"._- •..._._- --~._ .._.~--,---- ------- ....._----------_.._-~_._--

BY. ~VT CHKDI JFF

3.000FPC=

JO INL._,._.6

WIDTH= 48.000

:5,__._,,_._.,!1EI1,~.ER

I,...-

I,...-

""',

'-' I •

USE·-'3TNC), 14 AS.T= 83-; 2::lSa; fN; PCT. AIl= 4. 60 COVER~ 1.50 IN.
PHIC=PHIB~.350

BY2ER~.!.~_LI"Q.~[ ..~t.~&I GN_Q..f_~QL U!i!'l.§ ._... .______ I

\,.,1 "l LOAD AF'PLIED LOADS COMPUTED STRENGTH
CASE AP AMX AMY UP UMX UMY UP/AP I

./

•.-1

..)

• :~'I
.....,..

\"".

15 671.1 268.4 1847.7 673.8 269.7 1836.8 1.005
2 1014.7 405.9 647.7 1682.7 673.5 1074.9 1.659I 3 /\io-;-l--28o-;-0----;J'lir.-0-.---r3"07:3-60'3:.2--f290-;4.---i:-ro-;;- I
4 731.5 29~.6 599.0 1535.5 611.5 1258.1 2.100
5 699.6 279.4 ~60.1 1665.0 667.0 1098.2 2.385

1-----T6--S23:r--3-29-.6-- 526-;-(f--'16Er~-;--3---673:7-1'07S;2---2:-04:r-'- I
\"'I~ 7 694.5 2B9.9 443.3 1672.6 699.3 1069.5 2.410''''

8 820.6 328.3 523.9 1682.3 673.8 1075.2 2.051
1-----19r--TI1·0.-S---UO:-5'--g3"'l.9---13·6ir;-4---966-;Y-f:i"0()';"""4-----2":243--'-'-

10 661.1 430.5 534.9 1431.7 933.2 11~;9.5 ,2.167
11 609.2 392.5 410.8 1516.9 978.4 1024.0 2.491

I- 12"--'-43'~b""-'3"'n-;-'5'--i\'4;7---f609';'8---"!r::;(r;l-nf2~'~--:!-;-f66T-------'-----------""------

13 634.4 508.8 404.9 1442.1 . 1157.8 921.4 2.274 '~'

14 707.8 394.3 451.8 1592.3 ~88.1 1017.5 2.251 _
.-- 1 ~-·:r:r5-.-4--::i7;7;-1---1682.4 673.'--To7'5"':1 1.89~

\,.,' "

\"""

1,...-, ..

\,...' . .j

\..,.tl)l

ANX=ffilfiENTAjj(jU'1fHETuN1ITfD'tIIN~ILRUADWAY~ ----;;1Oli-:TtRANS~

AMY=MOMENT ABOUT THE TRANSV~R8E ROADWAY AXIS - MOM.(LONGl K-FT
._-----_._-----------_._-_.__._.-
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r "V,,"

PROBLEM NO',2; PIER ANALYSIS ANI'_DESIGN BY; Rill' CHKD: JFF .'. l\
I'

___~_· ·,,_·,_·w__·~__·_· _

w
.......

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNE'

____11~}~BEIL._....6_.__JOLI'l.L_...? ..

PR013RAI~ P7310

'-' DEPTH= 48.000 WIDTH= 48.000 FPC= 3.000 FY= 40.000

-)
: :~,~ ,COVER" 1.50 IN.PCT ;A'S'-' 4-;05-~~~fl--AST= 73.32 SQ.IN.

PHIC=PHIB=.350
I-- BY SERVICE LOAI' DES.!§.!i...QL..f.Qbl,ll1..N S __. .__ I

.......

'-' '" LOAD APPLIED LOADS COMPUTED STRENGTH
I-- CASE ~_ AMX AMY UP UMX. UMY UP/AP

/

j

j'

-'

.l

j.'

'-' '"

1~ 496.8 198.7 1720.6 492.8 197.1 1706.8 0.992
2 827.0 330.8 491.6 1633.2 654.0 971.9 1.976

I 3 -:"34':-7---213.9 5577l:i---r:lbT;2 -')"2\),;<,--·-n:::i8.7 2.435- I
4 525.1 210.0 557.8 1289.2 516.0 1~70.6 2.456
5 551.8 220.7 428.4 1488.1 596.1 1157.1 2.698 I

----~66~--n6.T~:!e-;4------r59~---b3l:i_;I--- f(r2r.-3---2~95

7 548.8 219.5 326.2 1632.3 654.5 972.6 2.977

I
8 674.0 269.6 400.7 1632.8 654.2 972.3 2.424 I
9 4b~-;-r-211l"-;6"'"""-49lr-;r- -·--;22s_;-g--...,-:rg-.-a--n20"76"---27'600--

10 488.5 278.6 498.1 1266.9 723.4 1293.1 2.595
11 486.7 208.5 382.5 1469.4 630.6 1157.0 3.022
~bU5 .1 242-;o-~e-:r:-s--T60I-;lr·-.--6l~~rilr4--;t""~~-.649"--·-···

\"-\"1 13 508.0 459.0 302.0 1325.7 1199.6 7.89, ',1 2.612
. :1:..,4i-_,4fi8_5.6 467.8__.288.7 1290.9 1:!45.0 7_6..a.'..~ 2!660 __. I

1 6'"4-;-r-~ :n"'2:8----r0')2.'"e-6!)4~~72.2 -----:r. 3"53

'-'

'-' "

,-,' "

,-,' " .J

,-,' .! AHx:l1tl'lfE'N"iAP:OU'....,,-;:rrcoNGTTliDTNALRoADWA'i'AHr=-MOM. (TRANSlK-FT I
AMY=MOMENT ABOUT THE TRANSVERSE ROADWAY AXIS - HOM.(LONG) K-FT .J
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JO~ NO. 8080 THUNDER~tRD ROAD DV~R DIVERSION CHANNEL f'ROtlRflM P1310
'-

PROBLEM NO.2; PIER ANALYSIS AND DESIGN BY. RDT CHKDI JFF

..__. J1.~t!~;R.__.L _ l.O.INL__L_._ --- .. ----.---- ------- -------------- _ I
\,...

.•..

\,... DEPTH", 48.000 WIDTH'" 48.000 FPC'" 3.000 FY", 40.000

\,...
USE:~5 NO.r~~T" 78.75 so:IN--; PCT.AS'" 4.35 COVER.. 1.:50 IN. _:...., ,< ..~'-.. ' I
PHIC"'PHIB"'.350 ... l

W
BY _?ERV I CLL.91lJUt~LGJLjlJ_COLlI.tlt!JL .________ \

\""1" LOAD APPLIED LOADS COMPUTED STRENGTH
:: CASE ~_MX M_Y U_F_'__ UMX UMY UP/AP I

_J

..-

I--

15 542.0 216.8 1782.6 543.5 217.5 1788.4 1.003
~ 2 902 •.§__3.~_._0__.~.§.~__1.~f!.M-__~.~~!L__.1Q..lli? 1. 8~J I

3 578.2 231.3 378.0 1368.~ 547.8 1369.0 2.368
4 578.1 231.2 578.0 1368.3 347.8 1369.2 2.368

___.::;5__.;;.575.0 _23.q~_)43.9 ~534.1.__6_1_~~__~.Ul~~ 2.lJ..?0 I
6 7::!'2.T 2813.8 444.7 166"0;4 665.1 1024.0 2.300
7 570.8 228.3 . 351.5 1660.0 665.3 1024.32.910

I 8 ?29.8 2'~!-...!~__~.4_~.....!_~.~_~_'_4__..§§E...!._1__!.~24.0 1·2.!.~__. I
9 512.4 205.0 316.0 1363.3 545.8 1314.3 2.662

10 523.2 209.3 516.0 1377.3 351.5 1359.9 2.634
I 11 .20~!>___1.2~~'!..~~3. !..~_?'!..'-~A.!:.?~ _1!J_~A_~O.i. .____ --j

12 651.7 260.7 401.3 1660.2 665.2 1024.1 2,549
13 542.1 461.2 333.9 1387.3 1182.1 855.8 2.561
!..L_~~!..~'!'__~Af~5 3.~~.?__ .._...!.E~~ ...!1l3_2. 8_. .!!55. ~ ?!.~.A.L___ _ _

1 718.7 287.5 442.7 1660.4 665.1 1024.0 2.311

\,...'"

\,...

\,..."

\,...'"

\,...'"

~:"

~'"

I AHX"'MOM-E·tj'T~,BOlri-THEL(rNGTfODINAl---Rc)A!IWAYAXis-=-MffH-;fTRANS l K-F-T-.---- I
AMY"'MOMENT ABOUT THE TRANSVERSE ROADWAY AXIS - MOH.(LONGl K-FT

._~--_.__.---_._-~_.~_._._-_._----_._ .._-_._--_. __ .._----------- ---

..I

J

~I ...
..)

\".
I -------- .--.

\".'"

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

Iw'" ..)

lw'~ ,-, ..)

\..' ..
I -------------------------------- I

-----------
,,' ..)

""
,I.'.• ,". ~:\. ".~y .<.','"J :"~"~~';:

..J
, I '''.I

'"'"

'., ' •V" • '" '. """;\S.,.-" ", ,r,; ,;:;",,\ "e,;,;, '" "S: ,:,J~:{'t'f1i¥A;:;;;, 0[:,,' ," ,f
'. , • t ' ...~ .' .';" I -. '.' '. I. J •••• \ . 1'.;0. ,. ,I. ¥~'l,;.' ::~ ~"'/··~"""'-;l ~_ ,\~" N. :,<-~,~, .;I.J.£13.;I;:!t7.t • •• ;w~"!L~.(~~.,.-JI(',.J&I.., .....,~,~~.;;a1o~~' ~

•. ,., •••"' ..._.,............ "_~" J'O • _ '_"__" •
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JOB NO. BOHO THUNDERBIRD ROAD OVER DIVERSION CHANNEl
~

PRO(iRMI t'7310

PROBLEM NO. 21 PIER ANALYSIS AND I,!.E;;.§..IGN BY; RIIT CHKD: JFF ",

"- __ ..,,,,__ ltf;J:!BfR. _ Jl.. __"mIN t._._.~ _.. , .

" .• t ~.

._-- -~. - .._._---~--- ~.._._._._-- _..__..._._-_.-
"- DEPTH= 48.000 WIDTH= 48.000 FPC= 3.000 FY= 40.000

..J

.J

_, J

15 497.3 198.9 1727.1 493.3 197.3 1/13.2 0.992
2 811.5 324.6 484.2 1636.2 655.2 977.4 2.017........---3.._·--5:'.5 .9.._ ....·--:rnj'..·3---;:,~9;-9 ...-"-·· 1290;·9..··---516·.. 8·-- - 'f3Fs-;6'--- 2: 4Sr- ..--.--.---..----
4 535.1 214.0 559.9 1302.6 521.5 1364.1 2.435
5 521.8 208.7 430.0 1456.5 583.~ 1202.1 2.793

·-..- ..---z,----l·52·.S·-·j·6T;"r--.."3<)";O- ..·--·1585;O-.......·"635.:r-l046:i ---;i;T3(j' ---I
7 518.6 207.4 309.4 1635.4 655.6 978.0 3.156
8 661.6 264.6 394.8 1635.8 ~55.4 977.7 2.474

~-----"'~b!".~·-2·,.,..3--199-;9---r221f;·'!--·735:-9--i326·;-7--2.652<------·----

10 488.9 277.3 499.9 1269.3 720.9 1299.6 .2.598
11 459.8 207.4 ~84.0 1429.4 645.6 1195.4 3.111

1-·----r::-~-n·/~~9.f;o_-15'9-4;9~-6~9"'.~-10~'3~·---:!·;-6~-;--.-.------.-----------
13 486.5 464.1 290.3 1299.0 1240.8 776.1 2.67' ,; ....
14 508.1 455.5 303.2 1332.7 1196.5 796.5 2.625

f-- 1 -nO;"'---::!7l2'~~Si"1-.·9"'·---1635. a 6S!)~..f?/•.,.-~·92"··-·------_... I
\.-

\.- ' ~

\.-

\.-

USE- 33 NO-:T4'--A'sT", 74~25S(j-;-m-. --peT. As";"4';1o--caVER" 1. so IN.
~I'I PHIC=PHIB=.350

.... JD:.....SF;B"~I;:~_.!-_O£>.!L.J!.~?Ig~ __~,, C9.hUM}!§.... .... ._.... _..... _. __.. __.__... ... .._ .. _

\.-1 ::L ~.~~~ __A~_~~·PLI.~.~L~OAI~A.~L. ..._.!l~O~~~~l!r:ENG~.~MY ~L~~ . _

\.-1 ::

\.-'" "1 ...}

\.,.rIll

AMX=i'HtfM't:N'IA'Ii'i:lU'fi IirL.-i:HfuIi 01ilNALRIrA"riwA '( AXIS.. 11Qjr.TTR1iN1l~

AMY=MOMENT ABOUT THE TRANSVERSE ROADWAY AXIS .. MOH.(LONGl K-FT

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

., I oJ'

,-,' ~ .. , ..J

~:~~- ._------.-._.._-_.----_. ~ :~:~
IN­

::~r------------._- ..._.-_...... .------._-_-_-.--.-----'--.-,-.--,',-''-.---'-----~I~~: ~
\ot'~L__ _ . . .~ . ,'.. . . :1 ....1
\;,.'" ,J

'"
.'j .. '

~: ';'... .'.
..)

"'"
...)

..';';h ·,;;·!:·'o;!)i;~,' ..•.'>:,\:y~i,;:~.;i:.-:·<j.\:i·~··"_>!;ii:\li~;~jBjW~:it;\~§;S\:~~i:U~iJ2~;ir,JiW
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROBRI\M P7310

______-l!.~!:iBE;~ 2'__---->LqlN..1_t~ .. . . ._.... _

\..,.

I,..,

PROBLEM NO.2; PIER ANALYSIS AND DESIGN B). RUT CHKDI JFF
~ . '., ;1:

,',':"

I,.., DEPTH= 48.000 WIDTH" 48.000 FPC", 3.000 FY= 40.000

'VCOVER'" 1.:50 Ill.USE-----:f6N.O.14 AST" 81.0'0 Sa.fN. PCT.AS" 4.48
1,..,1'1 PHIC~PHIB.,.3S0'

• ~.'L1I:;_I;J.'O_~L!).~slJilLQE...J:.OJ._u1jtl.~L__. I

I,..,I"L LOAD APPLIED
CASE AP . AMX

LOADS COMPUTED STRENGTH
M:tl__ UP UMX UMY UF'/AF'

1,..,1"1 15 670.6 268.2 1839.9 664.8 265.9 1824.0 0.991
________ 2 99~~~ ~_?.?...!_:s.__~_~1..!.? ..1_6~~_~~ ~~.~_!..?_ 1058.?_.__.....!..~5 I

3 730.8 292.3 596.5 1519.0 608.0 1240.7 2.079
1,..,1"1 4 699.8 279.9 596.5 1491.5 597.0 1272.1 2.132

• :5 698.8 279.5 458.2 1647.4 660.0 1081.8 2.359

1,..,1 :~---.-~~-~~-:~-----~~r:~---~X~:~-----i:-;j:i·---:*·:-:-6ig~~-:-~----r:~~~
______8 803.9 321.6 511.0 1664.3 666.4 1059.0 2.071

9--6-1-(};"3--427:7--::J'32 .-6--1355. i--9-5T;s--lTs4.9 2.223
1,..,1" 10 660.5 427.7 532.6 1417.2 919.2 1144.7 ,2.148

11 609.4 392.2 ~09.1 15Q~.4 ~6~?...._.....!.Q..o.~._ 2.4611 I
12 72B.5 392.2 463."1 1585:9 854.8 1009.2. 2.178

",1'\ 13 706.8 387.5 149.3 1580.0' 867.2 1005.5 2.236

~ 11 ~~~~;---i-gt~ --~H~~ ----H-H-:+-·-l~~~_;~--T6~~:~-- i:~;~'-----

..1

.~.'

)<. 'J

..-

'" '" ., ,J

'" '"

1 AMX=HOMENTABOUT T-~LONGITUDINALROAIiW~AXIS - tIOM. <TRANS) K':'~--' I
AMY=MOMENr ABOUT THE TRANSVERSE ROADWAY AXIS - MOH.(LONG) ~-FT

_._--_._-_. ---_._--_. ----
'JI--.)

",' ., ,,' ...)

.------------ I

..,1-

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

\w'"

\w, ..

\w,.,

\w'"'

\w'"

1
"1 ..)

-_._-------(1) ..---------""xl ----.-.-.-.--------. :sa I-I..)

-- ~

, " ,~ '1-1 J
i ~__. w---------.----.------ -'-__...:.c...___ 0 1:

1

J

, ...,------------- ..1·__"" ..)
'--'- 1.1.....)
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, , ':.. ;,.:

J
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JOB NO. 8080 THUNDERBIRD ROAD DVER DIVERSION CHANNEl

~

\..-

\..-

PROBLEM NO.2; PIER ANALYSIS AND DESIGN

"----j{;;"''2:10''i'oFrTONGTriJ[i'r NilC-k["1 F:
K~l FOR TRANSVERSE KL/R

PROBRAI1 f'7310

BY; RDT CHKD: JFF ,
'-.

\..- COL.NO. LONG.KL/R TRANS.KL/R

,'"

\..-,,,

\..-'"

~ ::; ----io;TI()O---·---3:f;"4ooo--------- I
f.> 70.1400 33.4000

I "? 70. t 400 ~J...iQQP I
8 70.1400 33.4000
9 70.1400 33.4000

I ------- I
\..-,,,

1.",'" j

1.",'» ~'I -'

-------- .---------..----.. - I

, .,l' ~'.'~

. f'·.·

J

J

.J

n'.J

J
1 •• 1._-

VI I~I..)
-:r
-,,'I.IJ

I~-I.d ...)
0--
""I:I-J

---
1 I~I...J

,
..J

...)

____ _____•__. , • H.-_..__. • _

I ----

I -------.--. I

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

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

I.", , "

,-"I];!

\..- ,.

~

",,'n

...... 'n

,-I~~' ,--

..... '"

"'" .

"" ' ,

I..,..
.,'

r'"
·1'

"

". 'Nf' ' ""'W;'i:':,v';'o\,:'t5[i,f;t;fd~:ll',{S)§,Y{:I'~~'t'i7';i:;;~~~t:;it~th J ~~_... ,,' 'j'
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~

J

.. i'. '(

",."'

",-,

...}

,

F'ROiiRI'lM P7310

,.-I"
_________________--:-:-~~__--:-----------w ",1 J

..__... __. . . .__.;~:.. ~ ~I J

'/1'.1 :
. - ..----- ---:-_--:-~----------.l~

O·
"II)

~l-I"I"';

OVER DIVERSIDN CHANNEL

......-.-----. --. I

§.S_...... = 40000.00 PS I I

fa MIN.FTG.WIDTH' = 8.00 '"I ~
!JLsJ.!l__J..ACLG.ONG.l.:...-4..!_lJ_Q_l_N_. ~.JlWABLE SOIL PRESSURE =12.00 KSF
L TO FTG.WIDTH W = 2.50 MIN.RATIO FTG.L TO FTG.W = 0.20
Y TO L = 0.1666 MAX.RATIO ECCENTRCTY. TO W= 001666

IGHT SIZE
5-:90'---3-.50ROlm iJ-'-.

5.90 3.50 ROUND

~-;:g_.--~: ;~-~g~~g--- ·1
5.90 3.50 ROUND ,; •

--------------.- .,-~-_.----_.~,-"~--_._'.

RESSIVE STRENGTH CF'C) ~ 3000.00 PSI
1lL-ST.R.ESS .__ -, ~.03 PSI
PHERAL SHEAR STRESS = 99.59 PSI I

~~~~SOIL__ ._________ I

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

--FIET)

MIN. 'A' MAX. '9' MIN. 'B' tlAX. 'w' MIN. 'W' SOIL DEPTH MIN. THICKNESS '''I'~
2.00 9.00 2.00 30.00 6.00 14.63 =2~.~0~0__________ _

----- ..·2-~OO---'}-:OO-·--2-.t'-O---3-0-;oO.. 6.00 14.63 2.00

2.00 9.00 2.00 30.00 6.00 14.63 2.00
£.~..o.O 9.00 2.00 30.00 6.00 14.63 2.00 I
2.00 9.00 2.00 30.00 6.00 _14.63 .,! 2.00

Lf'I.f.fLANALnIS-M.ILm:SIGN BY. RpT CHKD: JFf , <~,

JU~ NO. 8080

• ""nfll "'" NO. ')

,

- FOO I.ilHLI!..~$H;!C(ll\..I1J. ____

· CONCRETE STRESSES - COMI
SH.~
PER:

REJ~.f.Q£:~~MJ:NT YI ELD .-.RTR1
"

" COLUMN DATA
"
" NO. OF clrcs~
,.

,,-- COLUMN OFFSET Hi
:; 0.00

" 6 18.00
'. 7 36.00 '.. El 54-;'00---'

· 9 72.00

"
FOOTING DATA -

"
".. TYPE OF FOOTING - IN[-----
" MAX.RATIO COL.HEIG
" BAR COVERCCTR.OF E

" --MAX-:'RA TI 0 F'-Tt---:TE:N1;
" MAX. RATIO ECCENTRI, ·, CONTROLLING DIHENSIOo

" FTG. MAX.,
" 5 9.
"

----6' 9.
, " 7 9.

· 8
9. __

" 9 9.00

·, , __._~"-- ~JE.rGHT '" 120.00 PCF
~

-
..
..
"

_.
..
"

·1--------.---
"..
"
f-..--.-.--.-------.- ------.

....
"

------
, "..

"
.__._-

, ·
"

I...

\,,;

~

\,,;

\..,

"'"
"'"

~

I...

"'"

'-'

I...

"'"

I...

I...

I...

I...

I...

I...

I...

:-,: :~~. '

\of
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JOB NO. 8080 THUNDERBIRD ROAD UVER DIVERSION CHANNEl PROI3KMI P7310

PROBLEH NO. 21 PIER ANALYSIS AND DE~IGN BY. RDT CHKDI JFF <\

I UNITS .ARE-llL.u:_EJ:..t.JS.IPS, FTill~(;ll!'..~M..-__. I
, NEUTRAL AXIS

MEM AXIAL SHEAR MOM(TRANS) MOM(LONG.) FORCE(LONG.) L W PM AX CASE X-INTERCEPT Y-INTERCEPT
5 1273.58 7.09 104.01 0.00 0.00 16.50 11.50 6.91 5 286.06 1150000.00

---~-Lf99·~a4---·----·--7'.-69--'I o4--;'O!"----o-;o6------6-:'<)'(i----i6 • 50-rr-:SO 7.58 - 5 313.60 1150000.00
:5 1008.21 21.02 317.28 414.58 13.07 16.• 50 11.50 7.06 5 95.81 35.62

1-; i·g~r:_*g-,---_·,'~~-~~~--n~~~~-,--~·i-:-:,l~---H~g~---a,:_~g-H~~::~~ ; i~~:ig }~:-~~,------,
5 1132.04 18.05 265.83 318.41 10.04 16.50 11.50 7.35 5 119.04 ':. 48.28
5 1002.57 23.73 361.05 0.00 0.00 16.50 11.50 5.98 5 71.25 1150000.00

·----;,r--'Tf2S;71J----'·'2"S-.-':r---Z6r; OS----U·;-bO---O .Oo-----n-:-SolT7"5'lf--r.n S 79.r'S" l1S0"O\j-o~l:i--------

5 385.64 37.66 531.36 370.16 13.07 16.50 11.50 6.70 5 54.31 37.S7
:5 936.16 37.66 531.36 370.16 13.07 16.50 11.50 6.97 5 56.47 39.38

I ::; -·l'r8T."2''1----:r4-:-!li--'·--'''4~·. 42---:i'efJr;-29-----ro-;O;r--rr;-'5'01r.-so ---:-1>. 37 ::; S6 •Sr 4'o;-e,------
5 1018.69 34.70 485.42 284.29 10.04 16.50 11.50 7.08 '.5 62.79 52.08

I 5 ,923~4 42~1...~ 627.37 1278~ 43.00 16.50 11.;;0 _9.58 ::; 65.76 15.67
~99l>.6r-~.41 474.27 12ilL74 43.0o---------r6.00TI:5o ~ ::; 87.84 1S.83

Fooi'fN-(j--- "'5 .---- _. '-"--' - -_.-.-_ - -_ - .-

y

I.....

I.....

....
X

1.,.,'"

1.....'"

1.....'"

I.,.,

I.,.,

1.,.,' , FOOTING 5 .... 1·..,/

::r---mA1-Tsv:-r.·..-----nrNG.-1I----nnl;KNE:SS'~11x._·-SU1CF'RESSUlfE
1.,.,1' 16.50 FT. 11.50 FT. 3./5 FT. 9.68 KSF ..J

'-' I 17

1.,.,' •

H V V(E:crr-VnJffnT--~
(FT.KIPS) (KIPS) (PSI) (PSI) (Sa.IN./FT.)

TRANS B 1436.1 212.53 60.49 43.48 2.134
,,1---·-T.TJRlr-Il·-----------..-9I(f;·5---·-60~-63---6(5:4~-- ----1:.!-.-4·ij ·-·---·r·.-Ol;r-------

TRANS T 0.0 0.00 0.00 0.440
LONG,. 73.3 8.44 1.73 0.440

._--------------------------
.J

.,1-....1

'.... "

,.:'

,,'.:. ",1, ", ",:~

':"

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

,'.

; ..

'l.".

-----_._------------'----------'-----------,--------_.

!:.fI_R..GEST At:CEF.:.TAE!~.l!'~.!....Z.~_t:l_!s.C.'S.LD._r::.Q.fi_.D!'Y~Qt~~N_L,!o..E!~GTH IS._ NO. 11 (1l0TTO~L STEEL) _

V(UNIT)=UNIT SHEARING STRESS DUE TO I-WAY ACTION OF THE FOOTING
V(EO)=UNIT SHEARItIG STRESS IIU~. TO 2-WAY ACTION OF THE FOOTING , ::-1

f -----..

I

~, ..

~,.

~'"

~1'1

"'" .

""'"

...
------ I~/

"'" ',\.
1(~
~'1~

~.

;;;;'~*'#fi~f!r,;,i;\]&.;:i..".;..:..J.:,;,:,,;~;;;..t,,_;;...;,.;.: 'i~"



JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM P/310
I..,

PROBLEM NO. 21 PIER ANALYSIS AND DESIGN BY. KDT CHKDI JFF

\..-
" ,. ~,\: ,

.1----- FDOTI NO 6"- -,---.-----------,-,--..----------

\..-'"

\..-'"

-,

UNITS ARE IN FEET, KIP§, FT.KIPS, AND KSF ! I
, NEUTRAL AXIS·

MlM AXIAL SHEAR MOM(TRANS) MOM(LONG.) FORCE(LONG.)' L W PMAX' LASE X-INTERCEPT '-INTERCEPT

...:..----}---l3H-;-H----- :i:~-i-----~1:~~----§~-8-g----,~:~-8----ltgg-l::gg ~:;~ ~ ~i~:~~ t:ggggtgg I
6 850.51 14.25 230.61 409.35 13.07 14.00 14.00 5.74 '5 79.66 44.88
6 840.94 -15.28 242.66 409.35 13.07 14.00 14.00 5.72 5 75.41 44.70
-6--967:6-6----=-1'3-.15---203-:'04---314.39 10.04 14.00 14.00 5.56 5 87.64 56.60
6 981.12 -13.15 203.04 314.39 10.04 14.00 ,14.00 6.14 5 96.76 62.49

"L 6 864.60 7.13 121.63 0.00 ,0.00 14.00 14.00 4.66 :; 122.91 1400000.00 I
.1 ----~-9~783---..-7-;T-3---f2r:-B3 r;--;-QO---O-;-OO 14.00 14.00 5.32 5 139.70 1400000.00

6 744.79 23.06 332.22 365.49 13.07 14.00 14.00 5.33 5 51.32 46.65
6 770.47 23.06 332.22 365.49 13.07 14.00 14.00 5.46 5 52.58 47.79
6 768. lS .. r'/,'if'--""2'$O;~2 2-So:7T---T070-4----n-;-OO-rr. 00 ~" OS 5 ' 6S. 03 57. 97
6 887.09 -17.97 250.22 280.71 10.04 14.00 14.00 5.69 5 ' 72.76 64.86

I 6 804.08 36.30 __,54?5~ 1262.62 43.00 1_4.0~,4.00 6.06 5 47.13 20.44. I
6 ----nlT;/1 -37.33 SOS:tf2 1262.62--q,r.OO-~4----;OO 14.00 7.97 5 45.66 ~

.,1---

\..-

\..-

I"..

\..-

1...-' "

1",.' , FOOTING 6

~'"

I TRANS V. L . --Lo-,fi3;-W l''HIc'KNE'Ss--""'l1AX:-s-OTCF'lilrSsLiRr----·-----'-·-------

14.00 FT. 14.00 FT. 3.25 FT. 8.06 KSF .1 ../

-- M i,I----V-(E'of V(UNITl AS
~I" (FT.KIPS) (KIPS) (PSI) (PSI) (SO.IN./FT.>

" TftANS _£1___ §l!!.?A__l_~,4.!..,?_~__~5_d~ ~!..?'[ I.!.~;P___ I
.. l.ONG £I 967.0 172.64 65.43 46.00 1.564

1",.1' HiANS T 81.1 17.23 4.59 0.440
LONG T . ...!58. 0 34.65__, 9.23 0.440, I

.~ I 'J

1",.' •

.1--- LARGEST ACCEPTABLE B~ SIZE.__CHECKE~,f..Q..iLQ.~,;Lo.t~~"!LLE.!!..~J.!i...~_NO. 11 (BOnetl STE.ELl
~l I .....;

..)

...J

J

., ...J

~,

·t~

~)i

2!;, '
?!~. ;!.. ,·.,'<;.!Jl'~y;k,iiV!·.•.·,.,:0,~;~~~i,fi~~~~jl.~j_i!k~·;?&~f~..'

-,--------------------

""" <

'"'

-, .. _V»_
... ,',' , ,. 1"1 J

- .....-,- ..
--' - N
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PROBLEM NO.2; PIER ANALYSIS AND DESIGN BY. RDT CHKO: JFF (~,
~

JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl PROGRAM P7310

\,..

"--'I~'lfljTjNG--"7----"--'-"'-'----""'-"-,---...----...... --...,.....----------.-
\,..,.

r .....;:.U.;.;.N.;:.I-'-T.;:.S_A'-'-R'-'-·E=---=-I~._F_E_E_T_,_K_'·_IF:S, FT.KIPS, MD KSF NEuTRAL AXIS I

\,..1 .j HEM AXI AL SHEAR MOM <TRANS) MOM (LONG.) FORCE (LONG. ) L W PMAX CflSE X-INTERCEPT Y-INTERCEPT
7 1111.46 1.22 17.99 0.00 0.00 15.00 13.00 5.7~ 5 1165.72 1300000.00

··-----7---f295;:'!9----...r;22---·..-17'~99'--- ..-6;'o<i -·-·---'''''(f;'O'''0---YS-;OO--1·3. 00 6.68 5 ---1357.29 130<1060:'00- I
\"""f 7 892.37 14.69 235.40 409.35 13.07 15.00 13.00 6.03 5 93.63 40.44

7 892.27 -14.71 235.75 409.35 13.07 15.00 13.00 6.03 5 93.49 40.44 I
----..;,7---Bg<i~i:'!----r:2.6r-...fii6:9'1-~·f4~-39----I(f:04 i5.00 13.00 5.71 5 105.95 49.8-6'

\"'1" 7 1036.27 12.61 196.97 314.39 10.04 15.00 13.00 6.46 5 119.96, 56.45
___7.,.- 884.93 1.22 14.40 0.00 0.00 15.00 13.00 4.57 5 1160+13 1300000.00 ----j

7 T043...-9'9...---r~:T---14-;40----0-;OO ........---....o-.-(fO 15-;"'O<J 13.00 S.3B 5 1367.31 1300000.00
\"'1"1 7 792.89 -14.71 210.49 365.49 13.07 15.00 13.00 5.36 5 93+15 40.30

7 803.69 -14.71 210;49 365.49 13.07 15.00 13.00 5.42 5 94.12 40.71
" ----'-,.---·-79(J.Oer------r:T;'6r----1/:"r;87.. --·:1I:l(r;'lf------1<5.04 15~"O(r·-r:r.oo-:,.68 '5 105.55 49.0/ I

\"'I~I 7 932+17 12.61. 175.87 280.71 10.04 15.00 13.00 5.81 5 120.69, 56.80
7 836.69 36.64 550.52 1262.62 43.00 15.00 13.00 B.4! :; 55.84 lB.29

--..,,-- '8'30;-40 ---"30;-0,...-----·550-:·S5----~r:r6"2'.-01----,rf;'oO-- -1"5';0013 •00 8'. 4i 5 55 •81 18 •29
\,..,,,

--_._-_.-------._._---_._--_._--,
\..-, .. FOOTING 7

'II ..J

• ;----rnAl'fSQ7T LOfHr;"'-~--nncxm::s""S MAX. SUTC"'~'F{E:!:rsum:'--'----'----' I
\,..1"' 15.00 FT. 13.00 FT. 3.~5 FT. 8.H KSF )

j

"

j

.J

----I.~l<t
"---'-- _. ,.'~;:\ -:; .:;', '~..,~~:.:,: .','- e, 1:'1",)

I 1;:1..)
----- .._--.-----_._--_._-_._---~-_.

f---.-----'-------' -,-----

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

I ,--,------------------..

\...I~

:~--..!:ARg,~l.~-~~.!.~.E!.l±...~-A.B...nZ.Lf.':I.ECKF:::1L£..OlL~[~-E!.9...F·MEN,!. LENGT!i. IS NO. 11 (BOTTOM STEEL)

~I"I V(UN IT) "'UNIT SHEARING STRESS DUE TO 1-WAY ACT.ION OF THE FOOTING
~O) "'UNIT SHEARING~~E.SS DUE TO 2-,WAY ACTIl?.'LQF THE ...f..QOTl.!:!E .. ..... I

H
. M ~---Vr£"O)-VTmnf)· A9---- I

\..-1" (FT.KIPS) (KIPS) (F'SI) .(PSI) (Sa.IN./FT.>

" T~~.~_!.__-------l~15'i2-!_~--1~1.·-!>_~.---_Z-il.~~--'""'i4!~~5i--!..!.Z~O',---" U,,,,,, T.1 1~/.61 f ..... ~6.6 1.417
\...1' Tf~ANS T 29.7 7.86 2.09 0.440

LONG T 110.0 21.5.2 5.73 0.440.
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEL PROGRAM P7310
\.,.

PROBLEM NO.2; PIER ANALYSIS AND D~SIGN B~. ~DT CHKD: JFF

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

,-' ..

,-' .

\..' .

'-

,-'"

,-' "

-----jooom-fJ----s------------·---------·----· ..----------._._--

I UN I T~~lLJS.l.E:.S! ET•KU:-S.!--Atil!.-K SF I
. NEUTRAL AXIS

MEM AXIAL SHEAR MOMCTRANSl MOMCLONG.l FORCECLONG.l L W PMAX CASl X-INTERCEPT - Y-INTERCEPT
_- 8__LQ~.!_!..~-'L 1.71 2.'!.d.?!hQ_Q 0....9.9 14.00 14.00 5.42 5 ~...& 1400000.00 I

B 1206.29 1.71 24.47 0.00 0.00 14.00 14.00 6.21 5 812.04 - 1400000.00
8 841.71 15.16 240.73 409.35 13.07 14.00 14.00 5.72 5 76.01 44.70

I 8 850.96 -14.13 228.84 409.35 13.07 14.00 14.00 5.74 5 80.26 44.87
S S::lr;-63 i3.~-20r;-~-3T'r-;-39---10.04 14.00 14.00 . 5.46 _ ::; a5.BO 55.00
8 968.62 13.06 201.55 314.39 10.04 14.00 14.00 6.07 ::; 96.42 61.81

~ 8 834.44 -7.13 121.90 0.00 0.00 14.00 14.00 4.52 5 118.80 1400000.00 I
B '1'1T:45----::'T.Ir--r:rr:~(J-- ---o;-o-o-----o.--0-ll-----r,r;OO---r"4.Il0 5 •25 5 13 t."9"'I 14 00000 ."llll
B 745.48 -22.97 330.64 365.49 13.07 14.00 14.00 5.33 ::; 51.56 46.65
8 770.87 -22.97 330.64 365.49 13.07 14.00 14.00 5.46 ::; 52.82 47.78
B 741.84 17.88 24l'i;89~g"O";rr---n,___;lr4 14~f4.0lJ 4.94 5 63.58 56.37
8 875.92 17.88 248.89 280.71 10.04 14.00 14.00 5.63 5 72.38 64.17

I 8 782~6S 37.04 5S~~.____.!362_L~_2 43.00 14.00 14.00 7.97 5, 46.00 20.20
B ----mf4.U- -36.01 543.27 1262.62 43.00 14.00 14.00 8.05 S 47.45 20.42

:'1 -./

'8

1...'"

1...' •
r---- -

FOOTING

-'

..)

..J
1

TRYCKNESS MAX;-SOn:'--PRrSsurfe:- I
3.25 FT. 8.05 KSF

f--- TRANSV. L----LONrr:--Ioj"
14.00 FT. 14.00 FT.

\..' .
U -I """-L ,:.izt_;:hL~.3m="i:m;--'s; ::~;;:T. ) -----3: I.)

LONG B 966.2 172.51 64.18 45.97 1.563 4

TRAIlS T 78.6 16.78 4.47 0.440 :1..)
LONG T . .-.!.~~_ 34.30 9.1_4 ~40
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JOB NO. 8080 THUNDERBIRD ROAD OVER DIVERSION CHANNEl

~
PROBLEH NO.2; PIER ANALYSIS AND DESIGN BY. ROT

PROGRAH P7310

CHKDI JFF

1.....1' .__ .__
}--F1l0T ING--"9

,..,::. ~.~!"'* .,""

I,..,

\-

1,..,'"

I UNITS ARE IN FEET_, KIPS, FT .KIPS·, AND KSF I
NEUTRAL AXIS

HEM AXIAL SHEAR MOHITRANS) HOHILONG.) FORCEILONG.) L . W PH AX CfteE X-INTERCEPT Y-INTERCEPT
I 9 .E§J__!5L =-?!.9?.. __ .106..• 5L Q!.Q.<l ()..!...<l_Q 16.00 1..1.50 7.07 :5 260.69 1150000!.~ _

9 1366.80 -7.07 106.50 0.00 0.00 16.00 11.50 7.65 5 281.78 1150000.00
9 1029.23 7.08 150.53 414.58 13.07 16.00 11.50 7.08 5 184.52 34.61
9 998.26 -20.78 313.46 414.58 13.07 16.00 11.50 7.24 5 90.66 35.41

~----;:'9---997-:20---=1-~8-7---265:-01-~a.-41 10.04 16.00 11.50 6.86 '-5- 101.65 43.71
\...1" 9 1105.44 -17.87 265.01 318.41 10.04 16.00 11050 7.45 5 110.36 (, 47.45

" 9 992.91 -23.72 363.05 0.00 0.00 16.00 11050 6014 5 66.35 1150000.00
". --~lOZ~'r- -23-;-7Y-363;-(lS 0;0..,----0;·00---16-;0-0-·11.50 6.73 5 72.78 1150000.00

\...1" 9 876.76 -37.42 527.95 370.16 13.07 16.00 11.~;0 6.B9 5 51023 37.75
" 9 926.90 -37.42 527.95 370.16 13.07 16.00 11.50 7.16 5 53.26 39.24

9 ·----g')~1 -34;5r-·-4g4-;-.rr~lf·r;2"IT-"-·--r(r;lr4---Tb.06-~(f-~·- 5 53.08 46. 75
\...,. 9 994.94 -34.51 484.69 284.29 10.04 16.00 11050 7.20·S 58.32 51.37

9 986.61 27.89 465.95 1278.74 43.00 16.00 11.50 9.94 5 83.72 15.76
f--·--"9r---~n~1 -41.::'~6f8-;-br--12il:r./4 43":-mr--1670Q-IT:mr' 9.1n 5 62.53 15.63

'-I" \
f-,------.-----,-'.L--------

III ...;

71 I ~./

1.,..' • FOOTING 9
., I

-, ......1

II I 'oJ

"I ....-II.,..'~

• ----nff!il'rS"V. L LOl-flj, w fHfl;TrNt:.-S"S"-~AX:s1TrCFcfn::S·scrnr -_._-_._.-. --l:
1.,..\,,1 16.00 FT. 11.50 FT. 3.75 FT. 9.94 KSF

H V ---V-lEOT--' VIUNTf}"- AS
lFT.KIPS) lKIPS) lPSI) lPSI) (Sa.1N./FT.)

TRANS B 1377.8 203.54 58.69 41.64 2.044
--IONlr- t,·---··------9T;r;"9---- --62~-i6----3Ir;69-----f2~-§4---i:··69=r

TRANS T 0.0 0.00 0.00 0.440
LONG T 72.4 8.75 1.79 0.440.._-- ..,

1.,..' •

III J

\.-' ..
LARGEST ACCEPTABLE BAR SIZE CHECKEr, FOR DEVELOPHENT LENGTH IS NO. 11 lBOTTOH STEEL)".' ,,,-" , '. Vl
~;;;I-;'·~·~NIT SH~~~NG ST:;~~-~-~~-;-~-··:~:A~~~~;~~··~HE_;~OTI:~-------·-_. ~-I.I
VlEO)=UNIT SHEARING STRESS DUE TO 2-WAY ACTION OF THE FOOTING ~ ~. - _. -_._--------_. -----

<" IN .\.-1" ".. _.,-. '.'.-" ; V\ ·1-1->L --.----'------.---------..- ' '._Q-
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SVERDRUP & PARCEL

.lOB _$O~Q .f~Q!LC; IA~~~ .._
COMPUTATIONS FOR·_:j.)t..tLERJ)P/~. _Q·/~t../J:l.f?:,._

. .

Fr- = 7s ;"';-'10-00-" :=.

!1'N.IMUI1 FU::XURE ·'/Cf2t:.Ci(IN(; I{Orr::uT

.'HODl/~u5: OF KVPTf./RE = Fr:o:. ?.5/I:

;.",~E6f;S
. I. .
.' .--~--(~"--;_. . .- . __..

ill'). /'
I ! LAP !..5.EfJH ..._~._. I· :.
! i

.t1c£. = F~ .IVT!Yt.
h =:9.

it" j, { [bh,/L t (~., )11, ~/[/,I, '(n-~) II'])
y ~ h.- Yt . ..~. . ' a

Tvr:= bhh2 + (n.I)lIsjd -Y / + bh Iy-%(

HCAP =- d f1s 8, ~112000

','''0 ~
\D ..

. " ~

~ ..>t .

"'~T~='--=~OC ,''''
,!,,~ __...l_......,_l.

: i,
.. --:_j t_ ._" _

4// psi

I

Top / "8c~"TTDI' ~s d MeR /.2 Hce j I1CFiP I'] As '*--_..-f---
'B 24·'16 56.47" /505 f{-r:T

l~O6
IC-n" ,9008 2/ ib

/<. .'- i' N.A.r .

..- . - ..

73 9J3f, , 57. /7 /377 165t, .935G ~34- 12.43
13 6,'24 5,7·/7 1350 1620 , 94b6 5{;3 )5,3'2

..

T 3.g I 51.24- 132<t' /59f- , 9S6 3 34~ 5.08
I r: IS. 24- 5"6~bl 1415 17/0 ,9/93 /322-!

, /9. 92
---i---~"" -.- ;-_.

JO.16
...

'T ' 57· 21- 13~5 1662 ' ~}--'JL 904 (3.55. j 1
: i !

- -;-_.~-~- ; .•_ .. -<;..- ,' ...• '

, i 1 ;
i
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SVERDRUP & PARCEL

JOB _..._~rz:A..Q.__.__.F~L2 !1~_ Jf!S:-?5;;·....__

COMPUTATIONS FOR _J)JJLsJ?:£,:/Ot·;' __ C!!!}J':ti.. ~l.:-.. .

252SHEET NO..•.• -.... _ ----OF _....,_ ... _

DATE !?::j'i?:::._ .. _.._ .
BY-'-'~-"CHKD _._\l~_.......

. , i :
I ; ! ;

·-------·-1-:-·
j

,.' :' ~='~-=r r"o'=r
.. ,--"" ,._- "'r-'-~-'t-

.PIERS
,---·1 I r

I , i_0_4 _-+-_....

1, CA~ *'BEAt i - SiJ/?R:..,P:.'
-r' I: '

'-~~}~-~5J r~ =-~9~J~D;'-~ 52i's?,. (fJ~;NtO I- 5.'2(, (fJ){2») ,

drn :n ~.56.47 H .. h ;63 ' .'
. Vc=. (52){S6.tf7)[(J)/({);>':"~' 1~5 J(.: '

Hr,y&l!-SNP;;'I?-.KJ:.IA;F. >=.'t'lS(4.9S/.95} .. 9£41«< 472"-HIl\ .. 5P<~nl< /)

:: (V-l~S) '>

/129.4-
_ (V~lr.»s

-. (56/fJ){io)=

GR.1(}

(\1-, VC) S';

, ,drs .
-=' (50)i6'3)~

.,., .. ~O,@)

.. ,.. (1I-Y~) bl-J S
/Iv ~ · .~. , '

" .. '3

s
1- "3 I '+ I ,

S •S',s r; 7 7.S
,

'? '9 12'j1 !
I

. f1I1J &". c: O.f{, iii'" ,:24 I .TZ i .39 Jf7 ,5~ .60 ,64- ,72- ·9{ Ii

. i
j 1v I

,-
1-07..- -_._- n~ "- -- ---_.

I
"-,--. .. .... ..

I
..

36£ ,32 ;4~ .6 q. ,(jO .'6lI ,9(' . /;/2 /.20 I. Z'? /.43 /-9/
.. - ._...

471 ,5/ ~76 /.oz /.27 I,qc 1,~2 /7g /9/ 2·03 2· 't'1 1'].0$
.. .. .,

.. u'o/'1l~~~fY32
..

_~_S..9 ..__ ,£b /.66 (.&2 {·11 2.3'2 2,4~ 2.65 2.9F 5.97..-
-_0. _.. _ .. .-.- ._.- .. .. , .. '''-

_f!~_._ .40 ,60 I~O 1.~O 1,[1 /.2/. ;,'1'/ /.51 LfL /.rg / 2·4-1-".- .. .. ... .. .
; ,

;

_.. ..;....._......- ._. ..
;

i
. . .- -_.---; ..__ .... -_ ..

2:# 5 .62 :2,.#6 .<t~
.
!... .... . .. ._-

'3 it s /13 3#& '.32 2tt6't- ft~ 1.63 I.. - ._. .. _....

1tt...£ J.2-Lf , 4#{ ./.76 2#6t liS z.07.- .. ... .. .. ..

5';1 § /,55
,. ..

6tr:.~ .. 1:~6 .- . .. . ..

7,(1- Y 1~ /7 ,
, .. . ... .. - _.. ...- ., ._-. .. ..

qf,!T 2.4~
,

, ;

3~4



j
~.72'

lj"'-!i' .,

j. •..·9"
(1)I1/1't

(6)11"" /2.48
9.3&

.,.

.~ It'/;- lL.-·...::::::ti:Ci......-,;;e_.~~.. ;,;;;--.- . .-- 8~4H_'
... 0.. 'f"2~ • SToP /0) ,,~

. )/l1P~) , If " r

r~ = '3{X]() PSi. rc = 20, OX) psi.

D~IJ(!~/)PMI?Ni LENGTHS

ii/I ~ 3'-;0" lifO' )'.("

d • ~ - 3 '; 5'· $ '1'-.,/1

Era ~ NIIJ F'LC:A' Fop. 1,2 Mc~ .

___. ~-!!.'~.o.:.~... ~. ..~~'-o_~ _

Top 12~fJJf: '1i?<FQ 0 (1fJ")

jJ
,,-,",---,,~_.;.::)

SHEET ~~. 253 01'__ .

DAT~.Eln·. .--
BY_·~CHKD__\IF.f:__

"

_",~;.I.\\;~~~;~i~

~o" (to) ,,"'s
e'-4 H

.~ . -./

CON~UTATIONS1'0" 'I?/YI£R$IQN C/i.gIllN€"L-

SVERDRUP & PARCE~

JOB~8"O FCDHe / ACOC .'
i

6.73'

r,

I 8"B" I . Ig'.o" I' . ". " .__.-.--.--.-.-+------__ ~.... o+----..---J:!.--.q.,.........--.".--_-.,
r'"

~....

(3) 11/0"

3.W/
(4) ttlO J5

S:Oi' .

...Lf!;1r>/O
(9) .,,,'

(3) (flO'>

E -======= I \c" /' I \ "" Lf '\ Y, ..V 2 ==--I 0 .'22 ~~.. '" I ~ f I ' - I . ---r----..- ..

130TT0I1 t.?€INF: (111&)
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: SVERDRUP & PARCEL ". .... "

5?080 FCDMC/A~6c. "SHEETN~,:ZS4- 01' _
JOB . - - ~/2/2-

. , 'DATE 9-==----
COM"UTATIONS 1'0" 'DIVERS/ON CHIlAJ/VGl- : BV-_ CHKD-..J.EE__

.;."".>. '.'
. ,'i .. l'I :".
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SVERDRUP & PARCEL

.I0B_~C'2T.Q.__fCT2N.'~ _iJ}~J~.~r;:-_ .. .__,..._.._,._

COMPUTATIONS FOR_IJti~g~!el.:::~.... r;!!!:l./!.ll§:.L:. __

. , ,

=.i~1fJ?Rs
'.' !
, ,

."---~. --;---- .-

25'SHEET NO. __ .,,,_ . _.OF ._
DATE.jc,!g-J.=_ ._,_ .

\~-- .,
BY-· -~- --CHKD.. \lfF

'-:-.~.'.. --;';~-,'~'::""'::T":.::-:- .. ::
. ! ; i

; ! ;

.""-l-"~ -"'-
1

USE FOOTING ""D5/6N FoR FOOT/iV6 ~ FD/? FOOTJAI<; 9
usc: FoorlNG D~s,CJJ.; I=;,;t J=""ooTl,v~ 6 k>R. FOl>nNG <g'

U-IEt'!t. J=DO~;'..I(. n~Z6t" fDR roC/TlN6 6 .{O~ FOoT/IVG 7
L~ {,J: 11 I

-p bl1~ .6 1-1v ..;G. t /1x ..,. Hv
=

cr.-
t (;;'L:i t·- 1'16 15733 ,'95733-::. 11 1#1.1-

P M 'M Cf
/195. 2€j 17.99 0 6.65

712.g1' J./O .49 365.4-9 5.3D

~36.69 550,52 1262.6 Z
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SVERDRUP & PARCEL
257

SHEET NO. .... . ..OF .•.... _

DATE-!..?:j~Z._. --.. ._
BY··-~<L.-CHKD-. ~ff.,_

. YIG(2..S j

iFn:;!s i's ~ 9
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P73ID BRIDGE PIER DESIGN
SVERIIV fN) PMCf1. FORM 1 ... -,,-

rT I III

lJ DB No. ~ rc ~'p 7 f{(} AI ) , ,c I:' I I' " " I ' () V ~; k.
O"!",'..

I II c.- r I 0 I, ' '. ,
/. r It D n Iro DAH p 7ti 10" '•• I -,

"
. /. /, i-

.~
,

IR~ RD B ~ H NO. 3. o () r ( ~~ (; N .: ,.
"'7

~ lD I G N BY iD7 t HK D
I.., r:- J:I.. I.. i , ., , ,v

CClEUJ

ItrUT fORMS REQUIRED.
alEl!)-I. PIER fHLYSJS fWD DESJCN

2. fOOTlN; DESleN Ott.Y UNDIVIIlR.. FTCS.) ••••~ FORPtS lL'O TMU 13
CCONTIM.DJS FTCS.) •• FUVt'" 1,10 THKU 12,1.,15

C(lEI2)-o.
COOE(3)-o. trJ PRINT-OOT IF MItro LOfI)It£. COoBINATI0N9

1. fWtfTO LOfI)I~ C(J13I~Tl(M PRINTED
cmE(4)-Q. EXIT AfTER CCWLETE DESIGN •••••••••••• FORMS 1 Ttf!J 11

2. EXIT AfTER PIER ftft.YSlS • • • • • • • • • • • • • FORMS 1 Tt«U 8
S. EXIT AFTER DESIGN IF PIER CfP •••••••••• FORttS 1 TtttU 9
4. EXIT AFTER DESIGN (F COLlite • • • • • • • • • • • FORIfl 1 TtRU 9
S. EXIT AFTER DESIGN OF COl.lJtS ON.Y •••••••• F~ 1 1lRJ 9
6. EXIT AFTER fNLYSIS FOR CfP BEfit (N.y (atIT. BEfIt) .FORttS 1 Tt«U 8

alEIS)-I. SERVICE: LOfIl DESIGN (MUST BE 1.0 FOR fOOTIN& DESIGN)
2. ULTUflTE STRENCTH lE31CH IUR) FACTOR) OF CAP BEfIfJ fN) COLltIfS Otl.Y.

C/),.
-+
I~
o..,
J

CCKRETE
t10IlLUSIF
ELASTICITY (ICSF)

~

NO.
REL'D.

til. SlJIPT.
9lJIPTS. JOINTS

rtmEm
NO.
JOINTS

Ef!
t«JTE9,
n PRQCIlC¥1 P1310 IS INTOOED FOR USE HN C(lJJtNS IfWE fi.Y A MINOR tEVIATllIf

IN I£ICHT (FOR MULTIPLE- LEVEL co.lItfSl fN) 11£... COLlItf INa.ItftTI(t4 IS StRJ.
2) tNUU1 Nl.Il9ER Of CfNTILE,. (~ ON aPt 2 ON coo. fOOTlM;!.
S) SOH (F t."lP Bfttfi fN) TIE BE! tofIXIHlJ1 8•
•~ "-"'xu...." NtJeE.'t OF COOI~ FOOTIN~ BEft1St 6.
S) ~Xlrut NlJI3ER OF al..lI1NS t 7.
6) tflXIVt NlJ1BE.'t OF JOINT~4 (FREE OOS.(F CANTJLEVE!tCJ tilT CWfTED M -DINTS)
8) F~ alEC! )-2. 0Tt£.'t CtJIA:.., ED tilT BE 9PECIFlEll.

9) fRAe WITH CONTUWUS FTGS ARE fNLYSED AS IF FOOTIt£ STIFFNESS ...., l~INlTE

STRUCTURE PARAMETERS (CCI THRU eCl8 CN.Y. REQUIRED FOR CaEUl-2.)
til. til"awr•
CAP FT~ t«J. NO. NO.aM'•
awTJ" C~TJ- CfP TIe FTc... NO.
I..EVm LEVERS BEII19 EIEft49 BEftt9 ca..CJ.

EmtmEfJfm~~



P7310 BRIDCE PIER DESICN
SVERDRUP AND PARCR

fOOTINC DESICN DATA

REINFORCEMENT
Yl fLD STRESS

FT (PSI)

fORM X ,.. _II'

o

MAX. RATIO
COL. HEIGHT TO
HIN.FTCo.WIDTH

~
•w m-.J
~o..w

SOIL WEI(;tIT
(peF)

~

DISTANCE (IN) CENTER
Of fOOTINe RE-BAR TO

fACE OF CONCRETE

~

fOOTIN(; TYPE-1 fOR CONTINUOUS fOOTINe
TYPE-2 FOR INDIVIDUAL COLUMN FOOTINGS

fOOTINC BASE-1 ON SOIL
BASE-2 ON PILfS

FOOTIN(;
BASE

ffl

fOOTIN(;
TYPE

~

DISTANCE (fT)
CENTER OF PILES
TO EDCE Of fTCS

~

PILE EMBEDMENT

d:Rm
PILE SPACING- 1

efn

cmImjjJ
PILE SPACING- 2

~
FOOTINGS ON PILES

fLLOWABLE SOIL "'''X.ALLOWABLE ,..IN.ALLOWRBLE rILE BATTER
PRESSURE (I(Sf) PILE LOAO(I(IPS) PILE LOAO(I(IPS) (VERT/HORI Zl

~ ~ ~ ~
MRX. RAT!0 MAX. RATIO

MAX. RATIO MIN. RATIO ECCENTRICITY ECCENTRICITY
fTG.LENGTH L fTG. LENGTH L TO L (ZERO TO W ClERO

TO FT~.WIDTH W TO fT~.WIOTH W fOR PILE fTG) FOR PILE FTC.)

EEEEfjjfijjj rnIfilllllj ~ ~

FOR FOOTINGS ON SOIL ENTER ALL PILE DATA AS ZERO.

PILE SPACIN~FOR CONTINUOUS fOOTIN(;-PILE SPACINC

FOR INDIVIDUAl fOOTINGS-PILE SPACINCo

l=MAX.LONCITUDINAL PILE SPACINC (PERPENDICUlAR TO PIER)
2=MAX.TRANSVERSE PILE SPACINe (PARALLEL TO PIER)
1=MAX.PILE SPACINC
2=MIN.PILE SPACINC C/)

:r
-+
I~
o..,
I

fOR PILE FTG.ALLOW.SOIL PRESSURE =MAX.ALLOW.PILE LLAD/(DESIRED PILE srRCIN~)
ALLOWABLE PILE LORDS ~ fOR DOWNWARD, -fOR UPLIFT.
fOR fTC. ON SOIL ENTER ALLOW. PI'_E LOADS AND BATTER AS ZERO.
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P7310 BRIDGF PIER DESIGN
SVERDRUP AND PARCEL FORM XI f1R4 __ Of' __

fOOTINC DESIGN DATA {CONTINUED}
(ONE CARD ONLY REOUIRED FeR CONTINUOUS fOOTING)

COLUMN CONTROLLING DIMENSIONS FROM SKErCHES BELOW(FT.)-
MEMBER SOIL DEPTH !'tIN. fTC.
NUMBER MAX. 'R' !'tIN. 'R' !'tAX. '8' !'lIN. 'B' !'IAX.·W !'lIN. '101' 'd· THICKNESS

<; ... 4 ;;l

if. 17. 7. 7. /4 :. /4. II 3 ~ p, 3 • 25
• • • • • • I. •
• • • • • • • I'
• • • • • • • •
• • · • • • • •
• • • • • • • •
• • • • • • • •

en
:r
--+
IB
o..,
II

~CIA)

......--

~ t:::
WIDTH. I

I
~PTH~

L i I. W ,I
I I-

INDIVIDUAL rOOTING

r I
I- ,-~."'-o-r:-::F::-S:::ET;:-']r1"

Gl ~ OFFSET I

CONTINUOUS FOOTI NG

I

7

ro--=~==-
~ll OFFSET I . r-l~. OFFSET .! WIDTH

W

I I DEPTH ,': COlA)II I ~.~~---+-l~

== I '
C . B -",--J.

1

L W I--:-:- -I



P7310 BRIDCE PIER DESIGN
~tP fN) PftRCEl RRM XII

filii _ f11 _

NOTE:
(FfSET 19 D19TlN:E f1Dt FIRST lXIJIIf
ON lEfT TO EfDI CCl.UItf. t£A9lIED
PARfI.lEl TO PIER.
1 CARD RED, D FIR EACH aLlItN
ROUND COL. DEPTH =O.

lFF9E1' I t£ICHT W1DnfCDIF'U I £EPT'H I
h IT ts 1/ I~ ~. O.J. • Ih

• • • •
• • • •
• • • •
• • • •
• • • •
• • • •

FOOTING IESIGN cmA FOR CODEU) • 2.0 ONLY

ax..utC aIfTROlJ.INC DIMENSIONS FRfIt SKETOtES ARt XI (FT'
tet3ER
tU&:R

FOOTING IESICN IJtTA FOR CODE(lJ ..2.0 UNDIVllUIL FOOTINGS (N.Y)

Tt£ COL. t«l. IN EfDi Uft)IN~ C& 9H(lIJ) BE elI'ER£f'l LEFT TO RICHT fN)
net R£Il£.FtTED IN Tt£ 9fI£ ORIER FOR Tt£ F(llOWIN~ LOff.JINC. ~C)E9.
(~R a: LOfIlS IN EACH LOflllhC eft ~~ OF COLlI1N9)

LOfI) nPE -0 APPLy M9ttTO ClOP CtEfFICIENTS
-I ILL ClellP ClEFFICIENT9 SET TO 1.0

CA9E 1

un) TYPE

m

2

~,
'3

4

t«l.(JI' LONl at9E9 (MAX 14)

I
~.L.LlJI) (+KIPS)

(NU. ItQ.LOINC
[l. FTc..+ SOIL)

71D

&9 'i? • l;z {,

.019)( X '/

-
• I 17q /1'1

~ 7 9 t': I~

• v I

47 S. 912
it; 1. 3. 0 17
41 ( .73

MY-Y (FT.kIPS.
TRANS tOENT

AT BOTTr;1 (F FTC

117 .1'119
/7 • 919

2'3 s. ~ ~

11. 35 .ll lS
I 9~ .~ t7
I 96 • 19 17
I~ .14 Ie

MX-X (FT.kIPS)
Lo.~n•MOMENT

AT 8OTT(I1 Cf' FTG

~.
I""

•
P9. r'='
019 • 1 ,2

t-:l! I 4. ~~
1-:( I~. tsl2

10.

CIJ
:r
-+
,~
o..,,



--~---------------_ ... __.__._...._.._-_.-
~t .....O BRIDCf PIER DE'SICN

SYERDRtP fN) PMCEL FCRt XUI .. -" ..;...,.,

FOOTINC leIGH f:fITft FOR CODEUJ-2. UMlIVIDlR. FOOTINGS ON.Y)

t«-x (FT.kIIIS)
LaCtT.tODT

... -_ .... . -
10.

36 5. 49
36 s. 49
211j( • 17 I
'].'i 10 • 7 )

/2 62 .t. 2

I 216 IZ · (, L

MY-Y (FT.KIPSJ
~tD£NT.... ~ ""'" ......

II ~.• tlo
2./ P• 419
2 I D.. ~ 19
II 71~ • I~ 7
/715 - I-·~

)

55b • 5 1
5S !rI ·~ SIV

63 h
• 719IV

~~ / IY • 6~
39o. 419
f1.7 6. S? ~
r.::;1 f,( • 19 7
I~ I) .~ ~

" :2 • f2 I.:

aRC. NO. ~ URJlfC~ • 14)

YERT.L[ft) (+f(IPS)
UIlT JNCUJ)lNC
[L fTC.+ SOIL)a&:

CASE

CASE

~gnD~D

•
•
•
•
•
•

•

•
•
•
•
•
•

•

•
•
•
•
•
•
•

•
•
•
•

•
•
•

•
•
•
•
•

•
•

--- •
•

•
•
•
•

·

Cf)
:r
-+
I~
o
-II)

I



J~J;f;:~#~~~:~?;~:1,~'i~"~.~r::t~~~,,';4" .""j,~'+~ i~~o':~;ti:.~~<~:Y<,' ,.

~

""
""

-,

:' :/~ .,~:~.~:~ ~,.' J \~;,,';::;.;;~):,:'tt/(~::- ',~ :~tf;
'".,.

PROGRAl1 F"1310
CHKD: .IFF

.4EL
lWl RDf,

.:';,:.

1.
REDESIGN

O.
478080.

. ~ :

JOB NO. 8080 THUNDERBIkD ROA~ OVlR DIVERSION Ch.
PROBLEH NO. J, ,FOOTING NO.7

2.' , o. o.
',:2 ,O-j·4':'~.0:-0 110,'1 0

~

1
2
3;;-... I
4....,

',; 6rl·t;", 7 ..·'·.".l'..
-&
9?" I .1

10
.,...-t

: ~ 12
r-.\ .I~!/ " 13 , ,

r 1~

16..., "'"

""

.., ""

[EOBl
Print output fil_ on,t~r.in.l (Y or N)t y

,' ..

~: \:', D~'t;-::~:lt~;~!;~~~: ~r~::;. ;,g~\:~'F:;:'~, r,' ,t.,::'~;' {. ~~~:~;,'',; ~~~:;r; ,;' ~':i, \:<. : ~ '< ; _:;0 :,~,~ ,. :. J.> ~l:~"I 29 ,.\ "" r 'k ' 42'h2S .~. r! 7"""" ", '559,96' 1262.62' . ',':" " '.1'...., 1. ,,,~t,, I:
'" """

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

""

""'

~
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. ;;;t~,1 ..:......
, .....,:...,:"','

rift . ~.>;~ t~<~ ~::":'<i.\ .'~l " .. ' ;' ::,.. _

" ',t, , t/':' ·,,;;}k~~_~,~~~~,~:~fJ~E~i1~'::::iHr:~r~~)~: ~,k,:i;.J~;):~",- ,~\~:,:":- >~
r-1.1 f riC tio{4~~,.ie#t";"M ..7tfhhtHi'ij±·W'·..1~
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09:33 DEC 10,'82 ~AaESVERDRUP I PARCEL AND. ASSOCIATES, INC.

THUNDER&IRD:ROAD OVER DIVERSION CHANNEL~.

,.

,.

'. !;'::~;:,:.; ,,~ ;'\:. ,'/,·::~~1tf.ii.' .~~: .

.PROIJ~fIH P7310'f:

',' :~)~: :':,~;; '~f~; J.:,,~.~..., :~.~~. t\'-;.;: '(~:.
. ,

::):;.·:;>j~;;,::\~~tt\ ..:.~' ".,
, ","

JOB NO. '8080
~

h',j.f.;~:~'

'r

~

"'"':.!.~(~ '~~;:. 3:::':\;~~!~~1.
;, ~ .

~:. (:'::M::}':::'

':. i,;' ·/:~;hi·:~iiti,.j.i~t1r,~;. j"::';~'" ;;":;:~::' t.,:. . ,.) ,
;i'i' :'''''''~'~~~~l:;60~;';\(£~la!;; .iI,~;f':' 1'~~t:I'"lf>\r-' ,f;;....··.,· •I -­
~,., . >. ~ .. ·'·.i:'~·.\ :'t:~~' .~~,,}};~ ~f\~·!.';·/r·.:~:J..)); ~.~:.>: :\~~~.~ ~:4 ~,.~ '.:'''i~l. :'~i*~;~~~

'.
.:...•

,

DESIGN 'o.;At·~~jl:·?2£~tlT~.~~JI20~:}];d~~fJ~0J}.~ 2~:~i:~'~;~ ~ ;, <;>
: FOOTINU

ft~A~1 ~U Lift ~ P_~•• ~'~· Lift __.-ftP,.•

~ , t '.:.:~}~' :<'~;;~>~~<~A ~~[:.·~i~'t~;~¥·r,.;~..~~~~~·~.~~.r:::<~~~iit*·,~!~~~~J'~·~rd:~":E't'~,-,~;··:~;~~:~-~:,.~.~t.C.:·:r;,.:/ ..~.i _ •..'~.. '~" .}, h i:L,·:~.,.l\.:L .
,...1 I ~" CODEC 0 '<i'''COb£n''~~ -~()l)f(3·i~$.'-;;~\tODd.d:k···i::ODE(5·)r"~ n~;,.~t\"*·~~'t·'~""·>"~'!~>;l~\'.:.,,,.,,· .\ ..•.. 'l'~.:. ,;.;., 'J'

. . ..' ..•.,:~) ! ":., . ,.1,\ :'. ". " .<~" ..: ",..... ':0. ·.:"~~i! .... :~l ~'. Jr.j:.~.,,: ,. i."" • )

2.0000 0.0000 ~ 0.0000 0.0000. 1.0000, . '.'

,..
,.., .

;--, .. ." SHEAR STRESS
PERIPHERAL SHEAR STRESS '"

Ill·

52.03 PSI
98.59 PSI

MIA

,.:40000.• 00 PBI'r-I .. t~~
/ ~

"ft. ~~~N:~:~~"E'~~:·tf~f~t;~·r~Es~,:;.·j'1.~5'·;:f1:~f:!:';'~; t:;,'
':,l. :i' .:. '.1

()' ::'
' •. J,"

. ~.: "... f.,.'

'e:','
ijt:;,tL'}" "',W

.. , .-.

-, "'"
-. -"\

,"'" ",' ;'J",,l
; l'

, ~.

. I-I ~
I,j .NO. OF COLS:·· Wl .. ".,.,... :y .. ',' .: ..:'f .. :.' !P .. :',., :.. : ... / ,; '.' ......,.:

. ,COLUMN,":: OFF'SET ~ .. ~: HEIGHT t-.t'">,,SIZ£·,· '.',. ;. . ..
7 ",.;;;'1~;d·O.OO:;:':}1: 33.65 ~i;~i',:4.00 ROUND

FOOTING DATA
'd~

rift

(',,,

r

""1_" "" ,.. '" 11 "' .
'~,~" _ ....... , • __ •••11_'" • ·~ •• l1 .... T ••·_..,_ -'_," __ ._.' •.••. _, 1.' .-~;. ''-~~.

r '-IJ: '<'. :': .>th~ ~~~~~~~'!.~~,; ~~.~ {;~I~~!:;:!~\ '~l~'~ i.!~~J!~!.~.~ ~:~ ~?::JL~::
'.' .,'

~ .. ,..... ~
.. ,.......

. ~.
~•• ' ( I,

::. ;1'" -' -"\

•
r'· HAX.RATIO FTG.LENGTH L TO FTG.WIV1H W= 1.00

HAX.RATIO ECCENTRICITY TO L· = 0.166'
MIN.RATIU FTU.L 1U FTG.W ~ 1.00
MAX.kATIO ECCENTkCTY. TO W- 0.1666 ""'

,.

r I·' r~;::: ..t; :'
;' .,

SOIL WEIGHT -120.00 PCF

H1N.'J:j~::':MAX"; ';W'" .'. MiN.'W'

•.~,; ..
\' .. :'\,;1;'.;,,"

~

~

~
.'j',.

. ",,~

",' , ~ ..• ' .•~... ',~.J .,~, i

f". HIN.1H1CKNESS·SOIL iWP'fH

-.! .",: ',,1i. '.. ,;;:~.. i:.~,~~. :~i.~~~;';:.fj+ ·t~r :,.,; ~.' J;1Ai .,~: ,F: '.:.'

COIH~OL.L.1t'-O', DIMENSIONS n'EEl>' :.L<;I~;~· .- r ,

. '!'. FTO • .:;:;. MAX. 'A';, -H1N.~A~>;;;;'; MAX.' 11 ':.:.
"'_ , t ~. ", - - - " . ",:. ' - - - .'!' •

.. ; ....'.
. .

..
r'·

,.-,.

::.:~. <\~~~ij~i~~kt{~:,t.'i·:: H::~~( :\fi? ':'~hF ::t',': .:'~ .

"'4'~ ~~r;~~~ ~ ;W:;:-.-" ; TTT<>':~~,!~:- '._".. Ii r••

"!, ',II ~:';'''' '.t: ~ •. ,rr. ,t . t·~,~ ...~;" ~ {' .... '
tV .r~~'i:~.~ '._~. ,} .~;: ..~:~ ,:.11(·:~i

r

r ' "

f'-I ..

t"

1"""8

.... ,. :";
."

it!:

;: ,.
J;.

.

i..

t: j ,

.' , . ~ ~..

:r
- ....1.-- ... . '

". . .>.:

~-

~

0·,
IIIIIIIIIIIIIIi
-.I

""
~

""
""
""

,.. ~
! ,<!",,,,,'

:t :'

.. ' f~:
'.':, ",~

',' , i\..',;
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