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BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 14 thru 32, 34 & 34A dated February 1, 1982. Bell Road
Bridge over Agua Fria River, Project No. 68067.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q,owchors = 145,600 cfs, Average velocity = 12.4 ft/sec., Angle of attack = O degrees,
H.W. Elev. = 1161.29 (Bridge open to traffic)

Total Scour = 23’
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STRUCTURAL CALCULATIONS
FOR
OLIVE AVENUE BRIDGE

AT

AQUA FRIA RIVER

ICannon & Associates, Inc.

Consulting Engineers

project no. : _Cf 4046 -]

project : QLIVE AVE, @ AGUA FRIA_
designed by : I8

checked by : . H™
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BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 8 thru 32 dated May 11, 1987. Olive Avenue Bridge over
Agua Fria River, Project No. 68274.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow flood conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Qg = 179,900 cfs, Average Velocity = 11.4 ft/sec., Angle of Attack = 5 degrees
H.W. Elev. = 1081.76 (Bridge open to traffic)

Total Scour = 31’

'

project no. : CA gqa4o046 —|
fannon & Associates, Inc. project : Qlive Avt: Bridgs
Consulting Engineers designed by :
checked by : H™

date : b/4b __ sht. 2 _of 24
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PIER ANALYSIS

DEAD LOAD SUPERSTRUCTURE
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PIER ANALYSIS, CONT,
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PIER__ANBLYSIS, CoNT.
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Consulting Engineers checked by : TR

date : ¢(24 sht. & __of_24




PIER_ANALYSIS, CONT,

LATERAL ANRLYSIS

STREAM Flow FORLES
Qgpp FLOW CONDITION
HW ELEVATION = |08],76
ANGLE oF ATTAcK = §°) FOR ANALISIS USE zo”ﬁrmur 4 + 50)
TOTAL ScovrR. = 3 , .
DRILLED SHAFT SPALNG = 27'-6"
AVERAGE VELOLITY = ||, % FT/SeC

STRERM Flow cRITERIA -

— SHAFT CLEAR SPACNG 22-6" > 16"
Jo STREAM Flow ALTS ON EALH ColwMR SEPARATELY.  VSE
OBSTRULTION WIDTH BASED ON PROELTED AREAR AT (07 ANGLE
WITH 2 FT oF DEBRIS EALH SIDE OF ERCH ColVmp

= VSE Kk =14 FOR SHAFTS WIiTH DEBRIS

= USE K = 0.7 FoOR ROWD sHAFTS w/ No DEBRIS

= ARSSUME DEBRIS EXTENDS 12 £+ BELow HI6H WRTER ELEV.

Jo ]2 s = PROJECTED winTH:
I ~.  E'+z@) =9 PR oL
‘ s'd Ny - .
] 7 S
Y
A.l-/o" ~‘\‘° l
' I~ I
S
L

?—-'--——----

project no.: _ LA I¥0 44 -l
project : QLIVE AVE, @ AGUA FRIA
designed by : _ 1R

checked by ; _H™

date : 5 /74 sht. _7__of 24

§annon & Associates, Inc.
Consulting Engineers




PlER _ANALYSIS, CONT,

STREAM FLOW, (ONT.

2
Pray =2 Ry = ZZI.’*XH. "f%a) ‘//ooo = 0,364 K/H'Z

LP = O,’Z"ZZ: -'-o.ozz,tr’f‘s’c/ff

{

SF| = -36‘!’%7*1(‘}‘) = 3,28 K/H' PER columN
SFz = Ezw-—z'(,oaz%)](q‘) = 2.87 fr/H ~
sF3 = [aw-wlop)](9) = 2,47 Mt

SFy = ESH—é'Zowr)] (7‘) = 2,07 K/ﬁ
sFs= Lawr-8lof) (1) = |66 "
k6= Lapp-wlezfl(1) = 126 Ty
sPy= [sew-wlop](f) = 0,86 "t
SF8 = [3(# 12! OZ?Jf)] ( = 0.2% k/ﬁ
(owx) = t
SF9 = [y -1y (ozs ,T(s 0,13 gt
V.
. SEL 108116 }
7] zl' h > 6FZ\ ’
TR g3 o
N v I3 > 2
R i‘“’,‘“ > gra ¢
f )7 Ps———*- SFé 2
z—r-- F— 5F7\§—SF8
‘.,-_ P7 —_— » . . Zl

project no. : LA v ld X
project : OLIVE AVE, @ Acvh FRIA
designed by : TB

checked by ;
date : 5/ é sht. 10 _of 24

Fannon & Associates, Inc.
Consulting Engineers




PIlER ANALYSIS, CONT,

STREAM Flow, (ONT,

EQUIVALENT CONCENTRATED LOADS FROM  STR&EAM
FORCE ©ON PIER.

P = z.28+28D 0% [2) = 6.15 K/ coLomy
= (2874 2m)/e (2] = 53+"

P= (241+ 209/ (2) = %5‘1“
P;f:Zo‘H-Iéé/;,Z = 373K

P = Ibéﬂ-l%)/z?/ = 292,
F,o=liz6+.86) /2(2) = 2.z

Pé;z 24 +.3) 2 (2) = 0,37
A z(-@(me‘) = 0,15 "

25,32 %L,

RESOLVE TOoTAL FORCES INTO [ONLITUDINAL AND TRANSVERSE
DIRELCTIONS o
TRANSVERSE DIRELTION, cos (0° = 0,985 -

LONGITUDINAL DIRECTION: SN 10° = 074

P, = 6-!5“507852 — G.OGK/mL' P, = 07K/60L,
P,= 5,3+ (.985) = 5.26 P,= 0.93

By = %S¢ [985) = w47 L= 079

P, = 373 (,985) = 2,67 Fo = 0.65

Fer = 2,72{.‘165 = 2.88 R 0.5
Po= Za2 (.185) = 2,09 F.= 0.37

Py 0,37 988 = 0.206 P> 0,00

By = 015(?85) = 0.15 PL= 0.03

B EE BN BN BN I B B B B B B B B B B B

project no.: _ CH T Yo4h -1

. . _OLWE AVE @ RGUA ERIA
Eannon & Associates, Inc. POl s e
Consulting Engineers checked by :
‘ I date : / ot 24




t

PIER ANALY SIS, CONT

STREAM FlLow, CONT

6.01 ”" HYzloBl1e- o l.o7
5.2, 0443,
4T, 0.1
3.67, 0.65,
2.88, 051,
2,09, 0.27,
0,36, 0,06,
0.15, 0,03,
i (—\“)65!5
TRANSVERSE MODEL LONGITUDINAL  MODEL.
(LoADS PER SHAFT) (LoADS PER SHAFT )

SEE COMPUTER ANALYSIS (Sheet 20 ) FOR coMPUTER MODELS
ANVD RESULTS,

Fannon & Associates, Inc.

project no. : _CA 4044 -/
project : QUIVE AVE @ AGWA FRIA
designed by : _TX

checked by : _H™
date : 5/ 9

i

Consulting Engineers

sht. 1Z of 24




Pier Analysis ( corT)

Results Frow Transverce Frame -Am_a\%s‘rs

Coluwm Loads :;

Tep o:f. Column:
: 2
Mom. 25 :+ Pp =10568,28%, Pu=28426, Re=79

MpL= 0, Mo ==22.43"7", Fier= 441,857
Mem. 45 : Py = 125145 %, P.=173.85", Pe=33,0"

. - - K
t"lu""‘da.?&' S Mu=zis Y Msg = 57961

Bt ﬂj’ Column :
Mem. 24 ; Pp. = (084,361&, Yu=284.76 K, Pap = 0

Il - -
My, = O | M, = 256,00, MepT$42.93

Mem, 4b: Po.=182,29% 7P, =72, 82% R.=33.1"
-k
Moc=—30.82%, M.=490.48"%, M, = 481.06'

Skal(-"l‘ Locds ® Point of Moax., Moment
Mem 232. P,=1271 92", Pu=28476" Pee=0

Mp.= 0 ] H‘_‘_=7‘Aé"n M\F=5~45,wl

Mem, 52, = [)b_("IZ“ P, =172.85"%, P..-;'—'B-B.H"
.PPQ ’ LL

Mo = 'b.44l—¥: Mo = 21;5I"L Map=582.22"°

Results From L&w«g?-}-—udfml Frame AnodysTs :
coluinin L.«rdld___:
-ré‘P Oj Column: ew 1 : Psp =0, e = o -k
BO‘H’.Oj’ Columna: Mewmn . 2 P =2, HMegp = 56,
Shatt Loads + (@ Potwt O:f Maox. HMM)

Mem . 7 - Psg =0, Mece = 2z02. 22 -

project no. : i 40846"
Eannon & Associates, Inc. prolect : olue MM gl
. . esigned by :
Consulting Engineers checked by : 75
i date : 2/os sht. {2 of 24




Pler Analysts (cowt)
A

CHECK SHAFT cAPAC'TY BRSED ON STRENGTH OF SoiL:i

P = 127, 92428476 + 0 = 1557 ° (Mem. 33 conbol)
YLTINGTE SHRET caprerrt = 21307 > 1557 - oK.
W/ SAFETY FACTOR = [[0) X_ T 7 . —

SHAFT TIP ELEVATION = |000 | '

EMREDM ENT DEPTH FRovipep = 1035 —1ove’ = 35

EMBEDMENT DEPTH REQD =1035'—1018.8' =18 (s€€ S*7)
CHECK (RPARCITY BARSED ON STRENGTH OF colvmy € SparT

USE.- GRoUP NIl LOADING + LIVE LOAD + JMPACT (withowt Earthquake)
- /O o )
L3 D+ B [Ltr) + B, F7E 1,087+ 1.0F]
USE B,=lo B, =)0 E=0 B=0

I = Jesiizs N 0,20
LL r\’eduuﬂm‘fof 4 Lones
Pqu = I.3[‘-0(!058»:)1‘(c.z)(o.75)(zs4.7b)+ o] = |709%
MeM | M,; = l.S[m(a)+n.1(o-7s~)(—;z.4;)+ 641.8¢) =g22.6"
25 oL
My, T 1,3[0:[ =0
(oL : |
Me™M SPU”L = |.3D'0(105!.45)4'[.2(0.75)(,-;?,, 95)+(;3,u)] = 613"
45 ‘Mo, = l.3ﬂ.0(— 40.98)+ 1.2(e28)(121,76) * 529,67 = 8427"F
lMVLuL = I.gﬂ,O(O)J =0
- Pu.col. = L%[LO(MSQ.%Q) +1.2(0.285)(284.76) + o] = (744"
em. e
% Hureo. = L3 10 0) +1.2(098)(25.01) +543.93) =735.1"
Mut.co). =13 sé.lj - -=32,9""
project no. : 406!
- H . 0 Al %
Eannon & Associates, Inc. Proect d—‘—d—Jﬁ‘i‘?——b . Mw
Consulting Engineers esigned by :
checked by : TR

date : —£/26 __ sht. 14 of 24




Prer M“ST; ( cons1.)

Mem. 46 [ P =1.3[1082.59+1.2(0:26)(173.85) + 33.u] = 1bse "
Mutcd =L 3[~2c.82+1.2(00(92.98) 1 48.067] =46917 ’-“.‘
Mut cot = 13[E641] =72.9'
Mom. 3 3 CPa=12[1271 g2r12(000)( 28496 )+ 0 ] =1987"
S Mar. shat = 1 3] 0 1 12(00eX 246 )+ £94 2 ] =7176,4""
Mut.ckefr = 1.3 [ 202.2 3] - =>62.9
A Puztzali26C 2402075 173,945 'f'??.ll-:, =/89! Kl-p
Mem. 53|\ Mur. dft = 12] - 4 g4t 2 (0. 221, 8 ) 1482, 247] =774 -

= 2,9
Muc, duft = l«%(%z, 22 | >t

Colimn Slenderness

Transuer<e Sirection: Kaxn2, (= 47, a' v=o25(5002")=15"
o

o, Moments Must Be Ma%y\‘\jvfed.

Lawgﬁ"ud?nal Dlrection: K= 2| (cantilever) )%ib.-, g0 < Jo¢

- [ e 3
d:';’__‘a_}’_q__ Z1.0 , Peo= Z(()
+EPe
7 )(‘0’4()‘“56 0413,
_ (3505 )(b3bi72
_Pc.oql.-\—(‘ [|2(47.4)(,2/)]z_ 44;4

T U(360e)(b36112)(0:4) _ 4544 ¢
Peeliloy. = (zi(42.4)(12) ) =

project no. : ‘?404—§-—I
. oot - \ =
I:annon & Associates, Inc. 220;;‘:; dffé_u 4% vidge
Consulting Engineers checked by X T g
l date : 6/26 __ sht. /5 of 24




t

I Prer wi“.i ( conoT)
/ /
l Mom. 25 : Js"h' =_,__—_— 1709 =114 ”!Jatc}: _ _ 1709 =/,63
+2(19434) 2.7(6346)
I ! i /
Flom. 482 Jom= ——53 — =13 .o ® T 7273 =157
/ 0.7(!4434) "7(6 34(’)
I ] - / '
‘ Mem. 26 {"H‘= — 1949 =LI&" d;-lh\é,: _ 1749 '—':/.&5
l " oali4434) 0.7(4346)
’: = /
Mom. 4b ¢ . 4 = — =14 Jivee = =159
I 3 ! 0'7(‘q434) ’“& |— ﬂ[é)r4
use 0.4 13 2(b34b)
l w2(2605)(319:66)(04) "
< = = 40298
Pe gt Gatara)124)] ™
I (360590319166 )(0:4) e
Te. . = - =13 159
l & heftrlomg [z.u (42.4)( :z")] >
{ I
I Mem. 33 3 . | — 1987 =408 , &.lw\&: 1937 =/.28
0.9(#298) 01(13159)
- | I |
I Mem. 59{: J;,.P,z': /&q -_-__-/_07, J‘Jr’\d-: —5 =/'2/é
I I 0(40299) ' ' 0(13/59)
project no. : 9E o6 )
i ject : Qlive Ave. B—idal
I:annon & Associates, Inc. Z’°',€‘°t 5 ~ £ e
Consulting Engineers esigned Dy :
| checked by : TR
I date : __&/2& sht. _L&_of_24




Pirer Aceclalsg (_M.rr.)

Locds

Maox, <olumwn

Mm, 2&5: Pu=

REINFORCEMENT DATA :

WITH- 21 NO. 11 BARS AST= 32.76 SQ.IN. =

=4
S0 My = Li4(822.5)= 728"

Mew . 26 2 Pu=17495 Fun.= 115 (7751) 28457, -
Mewi - 46 ¢ Pu= l554"/ Mu 41, =/.;4(54/.7) =789 M“'[ﬂg =/,_4"?(72‘4) =16

1.16PCT.

Mutong =hé3(0) =0

- - = 0
Mem. 45 <« Puz1613%, Mustr =113(8429) =752 m.ma-,.sv(o)

el 4

Ml dong = 164(72.9) =122

¢ L %
- ooy KSI 1 |
+c } ;
¥ - 667K$ i ’
y = )
112
ULTIMATE STRENGTH DESIGN
OF
REINFORCED CONCRETE COLUMNS #
¥
CODER HONG MEI @r
CHECKER :
DATE 6-27-96
JOB IDENTIFICATION : OLIVE AVE. PIER COLUMN
DATA USED
*hkkk Khhkkk
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 60.00 IN.
STRESSES : FC!' = 4.000 K.S.I. FC = 3.400 K.S.I. FY = 60.000 K.S.1I
E-CONC. = 3605. K.S.I. E-STEEL = 29000. K.S.I
MAX. CONC. STRAIN (EU) = .003
CAPACITY REDUCTION FACTORS :
COMPRESSION = .70 FLEXURE = .90

CIRCULAR REINFORCEMENT PATTERN

COVER= 2.12 IN.

Bannon & Associates, Inc.
Consulting Engineers

BAR SPACING = 8.13 IN.
QUTPUT
*xkkdk ki
LOAD APPLIED LOADS COMPUTED STRENGTH
CASE AP AMX AMY up UMX UMY UP/AP
1 1709. 938. 0. 5821. 3189. 0. 3.405
2 1613. 952. 0. 5672. 3356. 0. 3.519 > L0 O.K.
3 1749. 845. 120. 6027. 2917. 414. 3.447 ) —_—
4 1654. 789. 116. 6048. 2890. 425. 3.658
project no. : 94046 —|

project : Olive Ave & ridee

designed by : H
1B

checked by : L
date : —_8/24 sht. L2 _of 24




Prev -A—vx&l/\?ts\xs C corsT.)

Mox. Drilled Sheft Loads -
7-K
Mem "2\:,437“ / M"‘h,_=|‘08("775'6)=-534 , M“',h‘é :IJJ()—&Z-Q):B%?

v 1 -x
Mem Pz 1891 Mun=10(724) = 828, Malony =124(>£2.9)2531

Y
I

N BN EN BN B B BN BN BN EE BN BN BN BN BN B am

ULTIMATE STRENGTH DESIGN
OF
REINFORCED CONCRETE COLUMNS

CODER : HONG MEI
CHECKER :
DATE :  7- 3-96
JOB IDENTIFICATION : OLIVE AVE. DRILLED SHAFT
. DATA USED
khkhkk ddkkk
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 72.00 IN.
STRESSES : FC' = 4.000 K.S.I. FC = 3.400 K.S.I. FY = 60.000 K.S.1I
E-CONC. = 3605. K.S.I. E-STEEL = 29000. K.S.I
MAX. CONC. STRAIN (EU) = .003
CAPACITY REDUCTION FACTORS :
COMPRESSION = .70 FLEXURE = .90
REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN
WITH- 28 NO. 11 BARS AST= 43.68 SQ.IN. = 1.08PCT. COVER= 8.12 IN.
BAR SPACING = 6.10 IN. :
OUTPUT
* Kk kkkhkk
LOAD APPLIED LOADS COMPUTED STRENGTH
CASE AP AMX AMY UP UMX UMY UP/AP
1 1987.  839.  337. 9022. 3810. 1530. 4.541) o 0.k
2 1891.  828.  331. 8947. 3918. 1566. a.732] 7 e~

project no. :' -ZV4 Vi g —~|
. ject : Llive e rid
Eannon & Associates, Inc. vy &
Consulting Engineers checked by : TR

date : 6/26 __ sht. 18 of 24




SUMMARY OF RESULTS

THE PIERS ARE VERTILALLY AND
LATERALLY STABLE FoR Bgpp
STREAM Flow CONDITIONS

project no. CA FYo44-|
project : QLLLML&&QQE_EBM_
designed by : _ TR

checked by : _H™

date : _5/76 sht. '3 of 24

bannon & Associates, Inc.
Consulting Engineers




COMPUTER ANALYSIS

! B

project no. : CA q4046-]
. project : OLIVE AVENVE RRIDGE
l:annon & Associates, Inc. G designed by : m

Consulting Engineers checked by : »
I | date:_5/76  sht. 20 of 24




COMPUTER MODELS

TRANSVERSE P)ER

FRAME MODEL

760"
il I " VR N
/_J__O.'T.-.b,, . _ 27 —é b z7 ’6 le 10-6 N
TN - U g
! . y : | Bl 108815
ijmp - j@ | @ .4 a ltwd) 65 e
s = 1 C
TR A A e—— : ! ! | ?
10i7 ‘E_—p @ @ p @ p
M ——¢3 —Lon —{us
!h*;"———‘——> 4 p b
LEi= o i o
=2 ObY% DRILLED L u
g TRewme o4 %ﬁT;JT»?m 128 *v— NobE M.
I . é T MeMBER W,
\0.
i o @ @
. (D o
Q?l 0
1 0
103¢ ,éecoug L1 26 41 ©
= : !
} 4 » 4
~|\\§ :» :: ¢
l ‘Y? ’ [ 4
i l : :
\N‘ 1: :L "
l Q) ) * p
el ) p .
i ! { !
- p ¢ 4 |
I ‘.i_ I b 42 $63 l
oo _TIP ELev. o @B 15 Lis Dl 3
2
) "ny - i 1 L
i T, holosfes) = \ sa1, 228 0" Rogp = 66'(68) = 4356 1)
E o = = 34085 '
AP N - g 7
i T = 1.0 14 :@‘O)TT(GO})/M“ = 626172 In', A=2827 I
- ' ks = A= z
: Tope= 10 Tg =(10) T 0264 =1319166 0T, h=wo1z 1
project no.: _CA T4046-]
. oject : OLIVE RAVE (@ ARGuA FRIA
Rannon & Associates, Inc. Hesianed by : T3
Consulting Engineers checked by :
l date: _S/70  sht. _Zl of_24




OM PV 0

LONGITUDINRL _PIER _FRAME mobEL (cANTILEVER)

& pPiER
1085.15  CAP
e 40
- >
- .
0 - -
- Ty g
5 = (2
——— ——¥
1065.85_Flow LiNég { _5'
& ;
1035 SovR LINE ‘[\
-
,Q' -—
"
~
¥
-\2

M)

0Ly’

85.15'

'

§annon & Associates, Inc.

Consulting Engineers

project no. : CA quo4b-]

project : OLIVE AVE, & ALVA EFRIA

designed by : _TR&

checked by : ™

date : __5)9b __ snt 22.of 24




COMPUTER. ANALYSIS

SPRING CONSTANTS
BASED ON LATERAL SUBGRADE MODULUS (h) PROVIDED
RBY AGRA CHARTS. VSE K Baser oN 2" Lateral .
DEFLELTION,

SPRING coNsTANT = K [SHAFT ﬁ’XNODE 5*”7"“@>

72"

DEPTH Bewow | SUBGRADE Mobulyud SPRIAG  CNSTANT
lswvR  une ft Pci - K
0 0
1 e | 14 24
i 't | 28 &5
} 6 29 67
| 8 48 . B3
10 56 - 97
iz 70,4 | 122
L 76 13/
‘ 16 Qb 166
18 109 188
o0 |22 21/
2z 128 233
2t | 15668 27/
26 4 166 287
28 | |4 2/8
20 200 240
32 218 .5(7ZX3O> 47/ -
35 | 222 (12)8) 3/8

project no. LA THo¥t- -/
project : OLH/E AVE. @ RAGvA FRIA
designed by : M

checked by ;

date : /

l:annon & Associates, Inc.
Consulting Engineers

sht. 23 of 24




PIER ANALYSIS, LONT,

LATERAL ANALYSIS, coNT.

Figure 13 - Olive Avenue
6-Foot Diameter

4 - - - s o7 l7 .
60 L 1-inch—m

Q0.
(@]
-
S
5
(6]

Spring Constant (pci)
Kt '8‘
|

0.0 5.0 1000 150 200 280 300
Depth (feet)

€1-49

'

project no. : LA 4046 -/

i project : Olive Ave. EBridge
gannon & Associates, Inc. ol R

Consulting Engineers checked by : .+
l . date : __5/95 sht. 22 _of 24




t kK A M E
ELT LOAD
ID COND
1

2

3

- 1

3

3

1

‘:2

3

AXIAL DIST
FORCE EHNDI

ec 0O 0606

00 O6CGEE6E. OO006

SHEAR MOMENT
. 00 : . 00
-13. 04 -234.77
332,65 -34105.94
. 00 . 00
. Qv . 0@
. G0 . QU
. 00 . 0o
640.56 -33614.18
€25.69 -14560.55
>33, 21 16753, 27
151,27 1209, 96
SZe.we  -29335011
3. E9 -1161. 36
37.39 3337.29
-23. 81 870. 20
129.01 -£870. 34
-33. 11 £955. 26
-33011 -3971.14
520.00  -29338. 11
298. 27 1209. 96
107.79 16753, 27
282.69  -1456Q@.55
640.56 -335614.18
155,75 -7259.54
155,75 2085, 6 .
a6. 75 7695, 98
-55.05°  10590.3z
151,65 -3459. 10
-33.11 3971. 14
-33.11 -£955. 26
39z, 65 -34l05. 94
360. 04 ~234.77
|00 .00
22.20 -1998. 00
22.20 .00
. 00

FURCES

1-2 PLANE

l ______________________________________ - —

.QQ

PAGE 1

OLLVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, QS00 FLOW
ELEMENT ‘

1-3 PLAKNE AXIAL"
SHEAR MOMENT - TORG@




~

I

i

_ i , PAGE - 2
ULIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, W32Q FLOW
FRAMNMNE ELEMENT FORCESTS : o
ELT LOAD AXIAL DIST 1-2 PLANE , 1-3 PLANE AXIAL
i ouHu- FURCE ENDI SHEaK ,MURENT SHEAK ‘ MOMENT TORQ&
’ .@ : .0‘0 .0(0 - .
126.0 . 00 .00 '
5 ___________________________________________
1 -1051i.4S )
.0 .82 -491.76 ,
_148.7 . 82 -369. 94
2 -37.39 . S
.0 -1.8%9 1161, 36
148.7 -1.89 881. 06
3 33.11 ‘ . . : '
. D -. 35 _-69355. 26 ; o e
S52.7 -.35 . ~-£984. 14 . : .
76.7 5.52 -6851.62
106.7 10.78 -6592. 86
124.7 15.25 -6226. 82
1448.7 le.92 =5772.70
e T e e s ——
1 -les8.29 .
: .0 . Q0 . Q0
l148.7 . 00 . Q@
2 -284.7¢ »
.0 -. 60 . 389. 20
148.7 -. &0 300. 15
3 . Qo _
Y] v 1.1e . =794z, 27
SL.7 1.0 -7884, 5u
76.7 7.47 -7712.51
100.7 12.43 -7414. 27
124.7 16. 90 -7008.73
148.7 20. 57 -£515. 1S5
45 e o e o o — - — ol e e e e e — = = = - -
) 1 -10351. 4% - -
.0 -, 82 491.76
148, 7 -. b 3eY. 94
2 ~-173.895 _ .
_ O 2. 48 -1461.10
. 148.7 2.48 -1091.75
3 ~-33.11
. @ -. 35 -69355. 26 -
S2.7 -.55 -£984. 14 :
76.7 5.52 -6851.62 : '
luvdg., 7 lu. 78 -p992. 86 : : :
124.7 . 15.25 ~62LL5. B2
6 148.7 186,92 -S7r2. 70
A -1082.59 . :
- .0 . 82 -369.94
105.1 82 -2832.81
2 -37.39 ) . _ e e N
.0 -1.8Y9 881, 0¢
lub. 1 -1.489 6z, By

3 J3. 11



-PAGE -3
OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRANE ANALYSIS, Q500 FLOW

FRANMNE "ELEMENT FORCES

ELI LUAD AXIAL DIST 1-2 PLANE . ' 1-3 PLANE  AXIAL

ID COND FOURCE ENDI SHEAR . MOMENT ‘ SHEAR . MOMENT TORQ
.Q 21.80 -9772.70 .
24.0 21.80 ~-5249. 46
48. 0 23. 89 ~-4676. 06
B69.0 24.25 -4166.78
R 1oo.1 24,40 -3285. 39
E e e e e e e e e e m e m — e ——
1 -1089.39
e . @ . 00 . Q0
105.1 . 00 . 20
2 -284.76 . ’ o
.0 < -, 60 ' 300. 15
S 1@5. 1 C-. 60 237.19
4 . b : ’
. O 23.45 -6515.15
24,0 23,42 ~5952.43 .
48. 0 29.54 . ~=53349. 55 o o
€£9.0 25.92 -4795.72 - . T
4c 185.1 26. 05 -3854.92 i . o
1 -1@282.59 : _ !
.0 -. 82 - 389.94
lvuz. 1 -. 82 T 283,81
2 -173.85 ‘
. 2. 48 S =1v91.75
1vs.1 2. 48 -830. 61
2 -33. 11 :
.0 21. 80 -5772.70
24.0 21.80 -5249, 4¢&
48, 0 23. 89 -4676. Q&
£9.0 24,25 -4166.78
luo. 1 24, 40 -3285. 39
/ ———————————————————————————————————————————
1 -115956.98 ’
.0 .82 -283. 81
348.0 . 82 1.33
2 -37.39
.Q -1.89 682.88
348. 0 -1.89 26. 8@
3 33.11 -
.0 24,40 -3285. 39
J48: 0 <24, 4 SLub. 40
J_J'/ ___________________________________________
1 -1163.7&
. @ . Q0 . 00
348. 0 . Q0 . Q0
2 -284.76 ,
- .0 . 60 237.19
348.0 -. BY 28,77
3 1%} ’ . -
R 26. 05 -3854, 92
348, 0 26,63 SZ2uy. Suw
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, QS00 FLOW'
‘I FRAME ELEMNENT FORCES ‘ o
ELT LOAD AXIAL DIST . 1-2 FLANE ' 1-3 PLANE AX1AL
ID COND FORCE 'ENDI - SHEAR " MOMENT. SHEAR MOMENT . TORQ
I 17 -1156.98
. | .0 -.82 . 283.81
O B4s.u -.82 1,33
: 2z -173.85 |
} T L 2. 48 -830. 61
| 348.0 2. 48 33. 89
' 3 -33.11 : _
| .0 24. 40 -3285.39
| . 348.0 24,40 5206. 40
| I « L -1zzz.71
; | .0 .8z 1.33
| ' 2410 .6z 2. 599
| 2 -37.39 |
| .0 -1.89 26. 8@
| 24.0 -1.89 © -18.a4 L
| 3 33..11 '
— .0 24. 40 5206. 40
l' . 24,0 24. 40 5792. 04 .
1L -1231.19 '
.0 .76 20. 99
24.0 . 76 39,28
2 -37.39 | ~
.0 -1.76 -18.44
: 24.0 -1.76 -60.72
3 33. 11
I .0 21. 38 5792. 04
‘ 24,0 21.38 ‘€305, 15
-L@ —————————————————————————————— - ———— —n = wa - -
, 1 -1239.67 ; :
-0 .66 39. 29
: 24.0 .66 55.12
2 -37.39
. e -1.54 -60.72
24.0 -1.54 -97.64
I 3 33.11 ‘ .
| L0 16. 06 6305. 15 ;
. 24.0 16. 06 6690, b4
R e et T T
1 -1248.16 o
.0 .53 . 55.12
24.0 .53 £7.30
2 -37.39
. o -1.26 -97.64
I - 24.0 ,-1.26 . -127.91
;3 33011 |
L0 9. 61 6690. b4 o
24.0 9.6l 6921, 19
12 mmmmmmmmmmmm-e LTIl CTTLLT
I 1 -1256.64
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, G50@ FLOW
Ii:“RAm'E ELEHEHNT FURLCETS ’ . C
ELT LOAD AXIAL DIST . 1-2 PLANE - 1-3 PLANE AXIAL
ID -COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
.0 .39 67.90 ;
. 24,0 L33 77 .35
£ ~37. 39 ]
’ . -.96 -127.91
o 24.0 -. 96 -150. 90
3 33.11 :
: .0 2.74 6921. 19
24.0 >.74 - 6986.88
13 mmmmmmmmmmmmmo oo LTIl DTOCLT
1 -1265.1%
I Lo .25 77.35
2a.Q ¢ 2 83. 43
2 -37.39
- .0 -.65 -150. 90
24.0 -. 65 -166. 50
3 33.11
T Lo -4.05 6986. 88 o
) 24.0 -4, 6889, 63
- 14 ___________________________________________
I, 1 -1273. 60 _
' L@ .lo 83, 43
24.0 J10 85. 89
2 -37: 39
.0 -.32 -166. 50
24.0 -.32 -174.14
3 33.11
.0 -11.14 6889. 63
24. @ -11.14 €622, 35
45 mmmmmmmmm e mm o CTLTO L ITTTLTE
I 1 -1282.08 -
.0 -.03 es5. 89
‘ 24.0 -. 03 85. 11 -
2 -37.39
U7 e -. 02 -174.14
24.0 -, 02 -174.60
2 33,11 :
.0 -17.29 B62Z. 35
-l '16 24. 0 -17.25 6207, 36
1 -1290.5¢&
.0 .17 85. 11
: 24.0 -.17 80. 39
2 -37.39
. .29 -174.6@
. 4. @ .29 -167.65
o3 S3. L1 :
I - y” -2, 38 6207. 36
1 24.0 -23. 38 St46. 21
4 -1299. Q@S . :
. - .0 -.30 80.99
' 4.0 -.30 73.90
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PAGE - 1)

ULIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, @500 FLOW
ELEMENT ' B

: '1-3 PLANE AXIAL
SHEAR MOMENT - TORG@

SHEAR MOMENT
.57 ~167.65
.57 -154.06

-28. 48 5646. 21 .
-28. 48 4962.59
. 40 73. 9@

-. 40 64. 35

. 8@ -154.06

. 80 -134.95
-32.34 4962. 59
-32.34 4186. 40
-.47 64.35

c. A7 52.97
.97 -134.95
.97 ~111.63
-34.73 4186, 40
~534.73 3452. 98
.52 52.97
-.52 20. 52
1.08 -111.63
1.08 285, 73
-35. 34 2352, 98
-35. 44 25v4. 86
.52 4Q. 52
-.52° 27.96
1.10 -85.73
1.10 -89, 38
-33, 86 2504, 86
-33. a5 1691, 79
. 48 27.96

-. 48 16. 39
1. 02 -59, 38
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FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST - . 1-2 PLANE
ID CUND rURCE ENDLI . SHEAR RUNENT
: ' 24.0 1.2 -34.91
3 '33. 11
.0 -30. 02 . 1€91.79
} 24.0 -30. 02 . 971. 36
D B e i R e R e el R
1 =-1449.94 :
. @ . 39 1&. 39
24.0 -. 39 7.Q6
2 -37.39
) . @ .83 -34.91
24.@ . 83 -15. 09
3 33.11 . ' )
. @ -23. 45 g71. 36
24,0 -23. 45 408,53
e i e et :
i ~1lJdeV. D4 : '
] -. 20 7. 06
: 36. @ -. 20 . 00
2 -37. 39 : g
.0 .42 -15.09
36.0 .42 . 00
3 23.11 S
. @ -11.33 408,353
3.0 -11.35 . Yo
B et
1 -1367.34 .
’ .0 . Q0 . 00
. 36. 0 . @2 . Q0
2 ~-284.76
. @ .11 -4,02
36. 0 .11 . BQ
it . BV ’
L0 -11.74 422,70
3. Y -11.74 . 0@
O i i Rl
1l -1360.54
) . 20 -7.06
- 36.0 . 2@ .
-2 -173.85
i) . 63 22.54
36. 0 -. 64 . Qu
3 -338. 11
. 0 -11.39 408,53
- 36.0 -11.3S . . 00
1l -1229.51
- .0 . Q0 . 00
24,0 . Q0 Q0
Z -284. 76 .
.0 . 60 28.77
24,0 -. 60 14. 39

3 . b6

OLIVE AVENUE AT AGUA FRIA RIYER; TRANSVERSE FRAME ANALYSIS, Q508 FLOW

PAGE 7

. 1-3 PLANE AXIAL"
SHEAR MOMENT  TOR@.
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, Q500 FLOW
FRANE ELEMENT FORCES | S |

ELT LUAD AXiAL DIST 1-2 FLANE o 1-3 FLANE _ _ AXIAL

-3.54 - 7057.31

ID COND FORCE ENDI  SHEAR MOMENT - SHEAR °  MUMENT TOR@
.0 56.05 = 5209.30 -
I .-, 24.0 26. 05 - 5834, 42
2g cmmmmmmmmm————o oo TIIIT_ L TITILICT
: 1 -1238.0u0 ’ :
) . 60 .00
24.0 . 00 . 00
l 2 -284.76 _
_ .0 - -. 56 14,39
24.0 -1 56 .84
, 3 . .00 ~ F
I ) 22.91 5834. 42
_ 24.0 22.91 6384, 2
3G mmmmmmmmmmmmmmn P el R b
’ . ol -12246., 48 .
.0 . 00 .00
24.0 o0 .. 0@
2 -284.76 L
- .0 -.50 .84
, 24.0 -.50 -11.23
l 3 .00
— ) 17.39 6364, 25
4.0 17. 35 6BUL. o2
§1 mmmmmmmmmmmmmmmmefme oo DIITT L ZTOTLTE
1 -1254. 96
: L0 . 2% . 00
24.0 . o0 .00
2 -284.76 ‘
0@ o 43 _ll. 23
I 24.0 - 4% -21.3%
3 .00
) 10. 67 6801, 52
, 24,0 - 10. 67 @57, 7%
42 mmmmmmmmmmmmmmmm e mm e LoD IT
" 1 -1263. 44
.2 . 00 . 00
. 24.0 : . 0O .00
2 -284.76 ‘
I ' . @ -.34 - -21.43
, za.0 - 34 -29. 58 _
3 . Y ) t
) 3.53 YOS . 72
I 24,0 3. 53 7142.37
3 mmmmmmmmmmmmmmmmemmmmmmmem e toman W ZTITITC
1 -1271.92
.0 .00 .00
‘ 24,0 . 00 . 00
I -2 -284.76
) - 25 -29.58
4. @ - %5 . -3a.6a -
3 .00 )
.0 -3.54 7142, 37
24.0
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OLIVE AVENUE AT AGUA FRIA RIVER; TRANSVERSE FRAME ANALYSIS, QS0@ FLOW |
FRANE ELEMENT FORCES ' o

ELT LOAD AXIAL DIST © 1-2 PLANE . 1-3 PLANE AXIAL

[

- .

. gD COND FORCE EHDI - SHEAR MOMENT SHEAR MOMENT. TORQ
v 4 ____________________________ — e - - e . ma e - . ‘
I 1 -1280. 4V - )
o .0 . QY . 0o
_ ’ 24,0 .y . Q0
2 | -284.76 : ' B
.0 -. 16 . ~-35.63
‘ 24.0 -. 16 -39. 39
3 .. 00 .
: .0 -10.93 - 7@57.31
» 24.0 -16.93 . 6794.96
l 1 L T e i
L -lz88, 88
. .0 .00 .00
24.0 . 0@ .00 . :
2 -284.76 : : ) A
.0 -.07 -39..39 : S I
24.0 -. Q7 -41. 07 A ——
3 .00 ) g
: : .0 -17.36" 6794. 96
l 24,0 -17.3€ 6378. 39
Bb mmmmmm e e e
1 -1297.37
_ .0 . 00 , . 0@ :
24. 0 . 00 . 00 :
2 ~-284.76 : !
. .0 @2 -41.07 s
24,0 2 -40. 58
3 . 0o
I‘ : .0 —23. 73 £378. 39
_ 24,0 —23.73 S804, va
J'/ ___________________________________________
1 -13@5.85
- 0 .00 - .00
24.0Q . 00 ' .00
2 ~-284.76
.0 .10 -40.58 -
) ‘ 24,0 .10 -38. 12
-I ;3 - ww - .
.0 -29. 0t 5808. Y4 -
24,0 -249, 04 5111. 06
. 38 —-mmm e e B R
1 -1314.33
.0 . 0B . 0
24.0 . Q0 . 0@
z -284.76
‘ » .0 .17 T -4d8.12
I - 24,0 .17 L -383.97 B
3 . BV _ , ‘ S
. .0 -33. 14 5111. 06 .. o
' 24,0 -33. 14 " 4315.69 ' : v .
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OLIVE AVENUE AT AGUA FK1A KIVEK, TRANSVERSE FRAME ANALYSIS, @500 FLOW
I FRAME ELEMEMNT FORCES | R
ELT LOAD AXIAL DIST 1-2 PLANE . 1-3 PLANE AXIAL
- LU COND FORCE ENDI -  SHEAR MOMENT SHEAR MOMENT TORQ
Lo .06 oo | )
I ) 24.0 . 00 Y ’
2 -284.76 : ct
A ' .0 .23 - -233.97
) 24,0 .23 -28. 50
3 . 00
.0 -35. 68 4315, 69
24. 0 -35. 68 5459, 40
B —mmmmmmmmm e oo mme—m—nlio-
1 -1331.29 -
II e . 00 . 00
24.0 .00 . .00 |
2 -284.76 ) :
.0 . 26 -28.50 , «
' . 24.0 L 26 -22.15 . :
3 . 0@
) -36. 38 3459, 4@ , L
24. 0 -36. 38 2586, 26
- 41 ___________________________________________ n '
l 1 -1339.77 ‘ : o
. .0 . 00. .00 ‘
24.0 . 00 . 00
2  -284.76
.0 .28 -22.15
24,0 .28 -15.50
3 . B
- .0 -4, 93 2586, 26
24. 0 -34.93 1747.57
842 mm e e m L TIIIT L TIIILTE
I 1 -1348. 26 |
' .0 .00 . 00 , .
24.0 .00 . 00 \
2 -z84.76 = - . o
.0 . 26 -15. 50
2a.0 g -9, 2u
3 . VO ’
.0 -30. 99 1747.97
I s 24.0 -30. 99 1004, 29
1 -1356.74
. .0 . 00 . 00
: 24,0 . 0V . Qv
Z  -284.76
. . .2z -9, 20
. z24. ¢ . 22 -4,92
5 . 00
I - .0 -24.22 1004. 29
24.0 -24.23 422.7@
48 —mmmmmmmmmmm el T et .- ]
1 -1222.71 -
.0 -. 82 -1.33
. Z24.0 -, 82 =20, 99 =
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, WS00 FLOW
‘I FRAMNME ELEMENT FORCES - | : |
ELT LOAD AXIAL DIST . 1-2 PLANE ' . 1-3 PLANE AXIAL
ID CORD  EQRCE ENDI . SHEAR - MOMENT = SHEAR MOMENT TORQ
I ‘ .0 2. 48 33. 89.
24,0 2. a8 33,51 ' .
3 -33.11 | B
.0 24.40 ° 5206.40
24. 0 . Za.ad 5792, 04
AY o e mmmmmmmmm e ITLD
1 -1231.19 | .
.0 -.76 -2@.99 : : .
' 24. 0 - 76 -39.23 ~
l 2 . -173.85
.0 2. 30 93.51 - ' SR
| 24.0 2. 30 138, 80 .
4 —53. 11
.0 Ui, a8 5792. 04
24.0 21.38 6305, 15 o : /-
S@ ~mmmmmmmmmmmmmm e m e TTITT L TTOTLIE _
1 -1239.67 :
- .0 .66 -39. 29
l 24. 0 - 66 -55.12
2 -173.85
: .0 1.98 148. 8
. 24,0 1.98 196. 3V
3 -33.11.
.0 16, us - 83uvo. 15
. 24.@ 16. 06 6690, 64
, 1 -1748. 16 . |
I . .0 -.53 _55.12
. za.0 - 53 -67. 90
v -174.85
_ .0 1.58 196. 30
, 2406 155 534, 17
3 ~33. 11 |
, .0 g. 61 6690. 64
24.0 3. 61 £921. 19
52 mmmmmmmmmmm e m o ZL2C L ZITTLIC :
I 1 -1256.64 ' ' )
e .39 -67.90 | ;
NG gt -77.35
2 -173.85 |
.0 1.14 244, 17 ' : :
24. 0 1.14 261.57 ' o R
3 -33.11 . ' - -
.0 2.74 6921. 19
24.0 2. 74 6aBE. 85
Ir 53 cFemm oo mm— oLl CLIT O TIT2UCC
1 -1265.12 .
. .o o5 T .
| 24,0 ' - 25 -83. 43
% -173.85 |
.0 | .70 261.57
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I : PAGE 13
ULIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, QS00 FLOW
I Kk AME £ LEMENT FORCES ’ ‘ S
ELT LOAD AXIAL DIST . 1-2 PLANE. , 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR ~ MOMENT TORQ
Lo -32. 34 4562, 59 _ . .
I 24.0 C_3%.3a 4186, 40 :
. S9 —mmmmmm—mmmmmmm ool 1T g
1 -1316.01 _ ,
) .47 - -64.35
u 24.0 .47 -52.37
2 -173.85
.0 -1.56 208,22
24.0 -1.56 170. 87
3 -33. 11
I .0 ~34.73 4186. 40
24.0 -34.73 3352.98
6@ —~=--mmmmmmmmmmmm e Dl TTTILIT
1 -1324.49 , «
: ) .52 - -52.97
24.0 L52 -2@. 52
- —l:/Bc 53 : ; R
: Y] -1.69 170, 87
4.0 -1.69 130, 36
I 3 -SJ3. 11 T
.0 -35. 34 3352, 98
‘1 24.0 -35.34 2504. 86
1 -1332.97 '
) .52 -a40.52
24,0 L S2 -27.96
. “ -173.83 ‘ v
. ) -1.69 130, 36
I 24.0 -1.€9 89.74
5 33,11 _
) -33. 88 2504. 86
_ 24.0 -33.88 1691. 79
I 1 -1341. 45
] . 48 ~27.96 .
24,9 . 48 -16. 39
2 -173.85
-l .0 ~1.55 89. 74
24.@ -1.55 52. 48 ;
3 - -33.11
.0 -20. 02 1691.79
24.0 -3Q. 02 971. 36
63 ————————————— - - - e = - =~ = S E = o = = = = —
4 -1349. 94 .
Lo . 39 -16. 39
S 4.0 .39 Z7. 06
l -2  -173.85
.Q -1.25 52. 48
24.0 -1.25 55.54 . .
3 -33. 11 ,
.0 -23. 45 971.36
24.0 -23. 45 48,53
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FRANE ELENENT FORCES
ELT LOAD - AXIAL DIST 1-2 PLANE

ID COND FORCE ENDI . SHEAR HOMEN
l - v = e = e v e e = == = . = e . = = - S e = = - —————— -
1 . 0O
. @ . 20 . 00
922.7 . Q0 o2
76.7 l.07 25. 68
100.7 2. 00 - 73.68
124.7 2.79 140. 64
14,7 3. 44 223,20
1 . 00
. @ 3.935 223. 20
; 24.0 3. 95 318. 0
48. 0 4,32 421.68
72.0 4,38 S526. 80
105.1 4,41 672. 86
1 . Y
. 4,41 6€72. 86
348.0 4,41 2207.54
4 ___________________________________________
1 . 00
: .0 4,41 2207. 54
: Z24. 0 4,41 2413. 38
b ___________________________________________
1 . 00
.0 3. 29 2313. 38
c 24.0 3. 29 2392. 28
1 . 0@
LY i.41 2392, 28
24.9 l1.41 2426, 22
/ ___________________________________________
1 . Q0
: .0 - 73 2426. 2
g 24.0 -.73 2408. 7@
1 . Q0 -
V] -2. 86 z4vk, 70
24,0 -z, 8o 2339.97
9 ___________________________________________
1 . 00
. @ ~-4,82 2339.97
24.0 -4,.82 2224, 35
B e e e it
1 . Yo :
.0 . -6.68 2224.35
24,0 -6. 68 2063. 99
1l ~-mrmmr e e - - =
1 . 00
- .0 -8.13 2063. 99
24.0 -8.13 1868.75

OLIVE AVENUE AT AGUA FRIA RIVER, LONGITUDINAL FRAME ANALYSIS,

PAGE = 1
Q500 FL
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| OLIVE AVENUE AT AGUA FRIA RIVER, LONGITUDINAL FRAME ANALYSIS, Q500 FL
i II FRAME ELEMENT FORCES o \
‘ ELT LOAD . AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
} l Jl.lé CUND FURCE ENDL- SHEAKR HOMENT SHEAR . MOMENT TORQ
1 .00 : |
| L0 -9.38  1868.75 -
24.0 -5. 38 1643.52
' 13 ———————————————————————————————————————————
1 . ow
T Lo -10.24 1643. 52
24.0 -1@. 24 1397. 88
14 =-mmmmmmmmmmse Tl CTCL So-o-oSTIliIC
1 . 00 TTTThTTT .
.0 -10.66 1397.88
24,0 -10. 66 1142, 0@
S S -
T . 00 »
. 0 -10. 65 1142, 00
24.0 Z10.€5 asé. 48
16 m=mmmmmmmmmm o TILT o CICIIT L UTT2L
1 .00
0 -10. 16 886, 48
24.0 -10.16 642,64 o
17 - s T ST e e o oo mSses s s mme e
- 1 . 0@
.0 -9.22 642. 64
- 24.0 -9.22 421,29
18 --=- - e e e e e s = - {
1 . 00
o -7.78 421,29
24,0 -7.78 244, 56
19 e - e = . e - - v e A A e e AR e G Em Am e e - - - - = = — ——
1 .0e -
o -5.82 234.56
s 24.0 _5.82 - “54.57
1 P74 1% )
] -2. 64 94, 97
36. 0 -2.64 . B
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STRUCTURAL CALCULATIONS
FOR
CAMELBACK ROAD BRIDGE

AT

AGUA FRIA RIVER

ROBERT DAVI
TURTON

project no. : G4046 —|
[ ] - . &m ((\
Eannon & Associates, Inc. project : Camelback R B ridge.
Consulting Engineers designed by : HM
checked by : T3

date: /26  sht._!__of =/




BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plans dated June 17, 1985.. Camelback Road Bridge over Agua Fria
River, Project No. 68104. i

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q00 = 184,000 cfs, Average velocity = 11.6 ft/sec., Angle of attack = 15 degrees
H.W. Elev. = 1026.45 (Bridge open to traffic)

Total Scour = 40’ '
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Piler Analysis  ( conT)

Dead Load S ¢perstvucture (thd?a has wno auerlofa)

Deck <slab : (3'/;)(53\)0,/5%‘*?) =63
Barrier : 2(0‘4“/) =0 & K/’
Fedes+rian Fence : (ndude cone, prdestal)

o.l

Conc. Buid-Up , {af +op of girder): (3/2)(4A)(6)(¢./5) = 105
AASHTO VI Givder + (1085 faa)(B)( 0.0 747 ) : = 904 i
ln—*ermed.a‘fé ‘D-apl\mgm ~g6%)4-5’ 7 /035] 37\/)(0 I5 )(Q-)(L,Tg_) =048 /!
MuSC: = 9.0 3"
14‘f{uwu.d l7-8 =/
_'P‘ Load
'Deoa‘ Laad
J'2
Mas, <'wPPu'<:+n4c;+ure_ Rea ctton I7 8y( e ) = 2047 v
Piec Cap:  A'x4.25 54283 x 0,15 V41 = /bo.2
Piaphagm O iec [ )t s )J(‘?/ )y = £3.7°
Arcumo 22704k

APP rox. Dead Lc el Per <

2270,4/Wﬁ 1-[\'{ 7T -——-)—P 36.6(T" - )J((I Ig"f ) 859 3 /"‘OL*

\ A 20, 4 lane e Fonuongs b e,
Live Lea HS anes , pPer cont o redu;('d‘m opnwbyqn

Max. LL veadien = 114.4 “/'““-< G lnss )0, 75) =343.2 "
Approax. LL per ﬂkaj‘l’-: =343, 2/“4 hefts = 114.4 K/dtaj"f'

Check Capam‘t,( a+ <‘ka—-H's bewwd on Qo:l Capac{f«?

<Seryice Pead Load = 859 3
e T Y g
Sevuice Live Lood = 1144

ut"l'?ma‘f"@ Cpfac,“'% = |2=23% > 9739 oK.
| T(sea AGTRA chart, chr.T)

.o Chectle Laotoral Stalbi \H?] ’
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Pler Analysis ( conT)

check 4 shaft v flexible or —igid . (seil: sawd)
N, = (118 pei = 74 pe! 4')=19.2 1/3n3
h=( Sy rm=y )(4') =19

t‘ ‘Elvp—h 03‘ "k pov AGRA Chovt ot Ot 21

= 4' Batad o /2" Deotlection c,m’w;g‘:f'c = 40600 p<'
- (Ec)( 1,‘? > | E. = 360& x=<)
51 S = 939534, se0 2q =2 (48
wee 4,200 =7/505'7é TV\4
- Nn - 5/ 1% 2/ /000 ﬁ_
1 7 E 1 93937678, = 000728

WL =(0.007:8)(264 )( 127 )= 22722

W Consider as 3‘46&{(7& Ppile.
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Ple = Analysis (eomt)

Stream Flow Forces C O ave Fow Condi+8a)

HW. Elev. = 1026, as’
? &j'l/e/(rﬂortj = 1.6 3["%'ec
of Aftack =157, use 20 for andly<'s (Aot &)
TO'\LQ‘ Scour F0’

Stream Fovee Coiterta

— Pile clear 9Pao7n?=/4'> 167, 2 Assumas each D. shaft carvies
?‘i’r&am:f-m'ceind@pudoﬂ*tg. Use abstruetion width besed
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‘?JC shoc:j—-)-, .
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— Use K=14d Hor shafts o h dbris ov'f’j'\\\’*:'f‘ 12! S
H\W, E"IQ\J,

— Use K=0T $or round shedt without debris.
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3 _

Projected c)idth (@ cop)
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Prev Aralysis (cooT)

<stream Fow ( conT)

Prox. =2 Pavg. = z[l.a(ms)’]/,m, = 0,377 'Yu*

. _ F
2P ="° 377(.02(,‘4;- 101/,4) = ©0.028 “/

R, El. 1926, 45"

o
™~ {
/ : I
YA - ]\ a4’
. = X P2 —>
O A e Sl 0257
RN N
L(\ -
~

— Pse —>
F—Ps-—'>

JI2'

debris

‘oll'a‘ \é‘;"‘ Pe —> 4'®
w 4 Py —> /Co’
— Yo — .
,LA.M\_:J;V —
2 N
N
w/r
Skl = 0,.377(:548) = 2.6
SF2 ={o0.277-0.75( 022 5)}(15'487 = 9.3
Sea =[0.277-0.25(0225) ] (8') = 2.86¢
SFd =(o.277-2.24(0.025)] ( 8') = 2.46b
SEs =[0.377 - g (o 024-)](8') = 2,06b
seb ={,.377-bar(e028) ) (8 = 1,66b
SFE7 =le. 377 -fw(ow02s)] ( 8) = 1,246
3-8 =E9--‘>77-/mqo,o15)](8’) = 0.866
sFg =(0.377 -1%*(0.02% ¢ g') 0. 616

sEi0 =(0.277- 12(0025)] (274)(8) = 0.3°8
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Piar &lﬁéss { corT.)

Svream How ( conT)

Equivalont Cencentrated Leads-j«u-m Stream Fovee (For Co[umn)3

col.

P=(9.6i+ 913 )Cé:)(a.z(-)/s/ = 2,34 "/cof-
Po = (2366 +2.466 X(L)(=") = 533"

Py = (2ab6btz0bb)(L)( 2') = 4,63 "

Ps = (2066t 1.666)(%) (2') = 3,73

Ps =(1ebb* 136 ) (=) (=) = 2.93
Pr=(ubto866) () (2) = 2.3

Py =Co.8bbto616) ( £)(1.35) = /24

Pe =(o38+0 ) (&) (3.08") = 047"

Resolve —dtctal Stream —Jl—zrrces Ynto \onﬁ}-mdfml ond “Fransverce
Atre.cttons ' '

‘—rm“sua& e o n ~ ebs 20° = 4. 7490
L”"Z’?wd‘}"“' Dire ctton: <= 20° = 0342
P+ = 224 (¢ .94) = )ihv—/co,_ Pz 0. "/Col.
Par = 5133 (0.94) <= 501" You= 1,82
P = 4.53(0.94) = 4.26° Bl =158
Par = 3.73 (094) =3.51" Pec =7.2.8
Per = 2.93(094) = 2.76° Pet = /. 00
Per = 2,03(0.94) = >, "“ Bie =073
Par =128 (o a4) = ;.48 e Po = 0,42
Por =a.07(0:99) = 0,48" Pac= 06
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Per Analysis ( coot )
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ULTIMATE STRENGTH DESIGN

0F
REINFORCED CONCRETE COLUMNS -

KB

J0B IDENTIFICATION :

CODER
CHECKER : C
DATE 7- 2-96

AMELBACK R0AD BRIDGE

13 =F11 Bondled Door

Fannon & Associates, Inc.

DATA USED
xkt XxXxx (75,1‘ 2{5
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 48.00 IN.
STRESSES : FC' = 4.000 K.5.1. FC = 3.400 K.S.I. FY = 60.000 K.S.1.
E-CONC. = 3834. K.S.1. E-STEEL = 29000. K.S.1.
MAX. CONC. STRAIN (EU) = .003

CAPACITY REDUCTION FACTORS :
COMPRESSION = .70 FLEXURE = .90
REINFORCEMENT DATA CIRCULAR REINFORCEMENT PATTERN
WITH- 26 NO. 11 BARS  AST= 40.56 SQ.IN. = 2.25PCT.  COVER= 3.62 IN.
BAR SPACING = 4.75 IN.
oUTPUT
XL Kx
LOAD  APPLIED LOADS COMPUTED  STRENGTH
CASE AP AMX  AMY U UMK UMY UP/AP

{117, 1049. 0.  3108. 2682. 0.  2.555 )

)77, 1017, 0. 287, 3018, 0. 2913 { o,

3 1364, 845. 2701. 1524, 944, 3017.  1.117 ’

¢ 878, 832, 2701, 932, 885, 2873.  1.064- T
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I Computer YWodels
l Qpr}‘naou Cenetavts
Based on Loteral Subgrade Modulus () provided by AGRA
l Chavts | g‘(v/ A% Conatant = K( shaft 4’)(/\)000. s-;xzon—g,)
=k(48")(2a")
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Pier Aralysis (conwT)

Figure 14 - Camelback Road
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CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS

PAGE

1

PROGRAM:SAPIO/FILE :CAMEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOMW

FRAME ELEMENT FORCES

ELT LoaD  OIST 1-2 PLANE AXIAL
ID COND  ENDI SHEAR MOMENT  FORCE
1 ............................................
ACTING P-DELTA AXIAL FORCE: .000
1 .000 .000

.000 .000 ..000

41.000  -272.733  -179.109

101.000  -285.513 -16926.406
101.000 .000
2 .000 .000

.000 .000 .000

101.000 .000 .000
101.000 .000
3 .000 .000

.000 .000 .000

101.000 .000 .000
101.000 000
2 ——— ———-
ACTING P-DELTA AXIAL FORCE: -.478
1 .000 -.589

.000 433.050 -17256.723

36.001 161.382  -1804.806

132001 -123.066  12706.143

228.001  -407.514 -89.920

276.000  -417.738 -19895.624
276.000 -.589
2 000 -.514

.000 42.226  -301.211

36.001 28.216  1218.942

132.001 -36.664  3927.604

228.001  -102.574 407.781

276.000  -102.574  -4515.699
276.000 -.514
3 .000 625

.000 -50.972  9218.351

276.000 -50.972  -4850.011
276.000 625
- 3 oo
ACTING P-DELTA AXIAL FORCE: -.442
1 .000 -.588

.000 417.749 -19895.043

48.001 143.525 ~88.339

144.001  -140.923  12708.337

1-3 PLANE
SHEAR MOMENT
.000 .000
000 .000
-1.408 000
-1.408  -390.755

AXIAL
TORQ
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PROGRAM:SAPIO/FILE:CAMEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR MOMENT  FORCE

240.001  -425.371  -1801.997

276.000  -433.03% -17253.021
276.000 -.588
2 000 -.395

.000 104.803  -4454.379

48.001 27.983  576.165

144001 -36.897  3262.431

240.001  -102.807  -279.785

276.000  -102.807 -3980.771
276,000 -.395
3 .000 .540

000 -50.621  4824.755

276.000  -50.621 -9146.707
276.000 .540
4 ............................................
ACTING P-DELTA AXIAL FORCE: .000
1 .000 .000

000 285.513 -16926.407

60.000 8.733  -179.024

101.000 .000 .000
101.000 .000
2 .000 .000

.000 62.810  -3768.600

60.000 .000 .000

101.000 .000 .000
101.000 .000
3 .000 .000

.000 .000 .000

101.000 .000 .000
101.000 .000
5 ............................................
ACTING P-DELTA AXIAL FORCE: -718.294
1 .000 -718.563

.000 -.589  330.317

108.000 -.589  278.817
- 108.000 -735.519
2 .000 -42.226

.000 -.514 301.211

108.000 -.514 261.238
108.000 -42.226
3 .000 50.972

1-3 PLANE AXTAL

SHEAR

1.423
1.423

.000
.000

MOMENT  TORQ

-390.755
.000

000
.000
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PROGRAM:SAPIO/FILE:CANEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND  ENDI SHEAR HOMENT ~ FORCE  SHEAR MOMENT  TORQ
.000 625 -9218.35¢ 1.408 .000
19.500 2.825 -9197.215 2.208 306.956
36.000 7.835  -9137.790 4.028 579.724
60.000 12.095 -8922.723 5.578  1019.551
84.000 15.605  -8595.703 6.858  1495.418
108.000 15,605 -8174.995 6.858  2000.349
108.000 50.972
6 --------------------------------------------
ACTING P-DELTA AXIAL FORCE: -736.852
1 .000 -735.519
.000 -.589 278.817
128.400 -.589 209.783
128.400 -755.678
2,000 -42.226
.000 -.514 261.238
128.400 -.514 206.512
128.400 -42.226
3 .000 50.972
000 18.355  -8174.995 7.858  2000.349
24.000 20.355  -7677.766 8.588  2535.848
43.500 21.535  -7228.364 9.008  2983.085
63.240 21.975  -6744.674 9.168  3441.845
128.400 21.975  -5084.972 9.168  4946.011
128.400 50.972
VAR R R it e L T S SRR S P,
ACTING P-DELTA AXIAL FORCE: -781.408
1 000 -755.678
.000 -.589 209.783
439.200 -.589 -63.087
439.200 -624.632
2 .000 -42.226
.000 -.514 206.512
439.200 -.514 -18.648
439.200 -42,226
3 .000 50.972
—- - .000 21,975 -5084.972 9.168  4946.011
439.200 21.975  6599.332 9.168  13683.097
439.200 50.972
8 ____________________________________________
ACTING P-DELTA AXIAL FORCE: -817.770
{ .000 -824.632
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PROGRAM:SAP9O/FILE : CANEL4-T F3f
CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAKE ELEHENT FORCES
ELT LOAD  OIST 1-2 PLANE AXIAL 1-3 PLANE
ID COND  ENDI SHEAR  MOMENT FORCE SHEAR  MOMENT
000 -.589  -63.087
24.000 -.589  -78.337
24.000 -828.400
2 .00 -42.226
000 -.514  -18.648
24.000 -5 -31.617
24.000 -42.226
3000 50.972
000 20975 6599.3%2 9.168  13683.097
24000 201975 7207.252 9.168  14036.509
24.000 50.972
9 --------------------------------------------
ACTING P-DELTA AXIAL FORCE: -821.538
1 .000 -828.400
000 447 -78.3%7
24.000 447 -90.103
24.000 -832.168
2 .00 ~42.226
000 -2 -31.617
24.000 -2 -42.356
24.000 -42.226
3000 50.972
000 12.992  7207.2%2 -4.133 14036.509
24.000  12.9%2 7590921 -4.133 14053.698
24.000 50.972
10 smmmrmmmm e
" ACTING P-DELTA AXIAL FORCE: -825.306
1 .00 -832.168
000 -.225 -90.103
24.000 25 -96.432
24.000 -835.93
2 .00 -42.226
000 -5 -42.356
24.000 -.275  -49.516
- 24.000 -42.226
3 .00 50.972
000 -.740 7590921 -23.879  14053.698
24.000 -.740 7635822 -23.879  13579.852
24.000 50.972

AXTAL
TORC
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FRAME ELENENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL -
ID COND  ENDI SHEAR ~ HOMENT  FORCE
[ mmmmmemmmme oo
ACTING P-DELTA AXIAL FORCE: -829.074
1 .000 -835.936
000 027 -96.432
24.000 027 -96.59
24.000 -839.704
2 .000 -42.226
000 104 -49.516
24.000 -104 52,506
24,000 -42.226
3,000 50.972
000 -15.805  7635.822
24.000  -15.805  7309.831
24.000 50.972
12 -mmesmesmeeme o mem e
ACTING P-DELTA AXIAL FORCE: -832.842
1 .000 -839.704
.000 269 =96.59
24.000 269 -90.812
24.000 -843.472
2 .00 -42.226
.000 067 -52.506
24.000 067 -51.339
24.000 -42.226
3 .00 50.972
000 -29.693  7309.831
24.000  -29.693  6641.511
24.000 50.972
13 =mmmmmmmm oot
ACTING P-DELTA AXIAL FORCE: -836.610
1 .000 -843.472
.000 A7 -90.812
24.000 476 -80.011
24.000 -847.240
2 .000 -42.226
.000 217 51,339
24.000 217 -46.508
24.000 -42.226
3,000 50.972

PAGE 5

PROGRAM:SAP9Q/FILE: CAMEL4-T F3f
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

1-3 PLANE
SHEAR

-44.738
-44.738

-62.951
-62.951

AXIAL

MOMENT  TORQ

13579.852
12588.684

12588.684
11144.802
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FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL
ID COND  ENDI SHEAR HOMENT  FORCE
.000 -40.616  6641.511
24.000 -40.616  5702.777
24.000 50.972
14 ==mommmmmmmm oo oo e
ACTING P-DELTA AXIAL FORCE: -840.378
1 .000 -847.240
.000 .597 -80.011
24.000 597 -66.159
24.000 -851.008
2 .000 -42.226
.000 314 -46.508
24.000 314 -39.286
24.000 -42.226
3 .000 50.972
.000 -46.377  5702.777
24.000 -46.377  4§618.609
24.000- 50.972
1§ mmmmmmmm oo o oo
ACTING P-DELTA AXIAL FORCE: -844.146
1 .000 -851.008
.000 652 -66.159
24.000 .652 -50.900
24.000 -854.776
2 .000 -42.226
.000 . .366 -39.286
24.000 .366 -30.762
24.000 <42.226
3 .000 50.972
.000 -47.957  4618.609
24.000 -47.957  3490.697
24.000 50.972
16 mmmmmmmmmom oo oo
ACTING P-DELTA AXIAL FORCE: -847.914
1 .000 -854.776
- .000 650 -50.900
24.000 650 -35.613
24.000 -858.544
2 .000 -42.226
000 .381 -30.762
24.000 .381 -21.855

PAGE
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PROGRAM:SAPIO/FILE : CANEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

1-3 PLANE

SHEAR HOKENT
-75.991  11144.802
-75.991  9374.028
-81.412  9374.028
-81.412  7461.350
-80.83%  7461.350
-80.839  5552.949

AXIAL
TORQ
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PROGRAH:SAP9O/FILE :CAMEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW

FRAME ELEKENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
10 COND  ENDI SHEAR MOMENT  FORCE
24.000 -42.226
3,000 50.972

000 -46.070  3490.697

24.000 -46.070  2403.615
24.000 50.972
17 mommmmrmm s mem oo
ACTING P-DELTA AXIAL FORCE: -851.682
1 .000 -858.544

.000 .596 -35.613

24.000 .596 -21.595
24.000 -862.312
2 .000 -42,226

.000 .359 ~21.85%

24.000 .359 -13.443
24.000 -42.226
3 .000 50.972

.000 -40.990  2403.615

24.000 -40.990  1435.389
24.000 50.972
i ittt ettt e
ACTING P-DELTA AXIAL FORCE: -855.450
1 .000 -862.312

.000 489 -21.595

24.000 .489 -10.114
24.000 -866.080
2 .000 -42.226

.000 301 -13.443

24.000 .301 -6.398
24.000 -42.226
3 .000 50.972

000 -32.864  1435.389

24.000 -32.864 660.314
24.000 50.972
it e e
ACTING P-DELTA AXIAL FORCE: -860.536
1 .000 -866.080

.000 .258 -10.114

40.800 .258 .000
40.800 -872.486

1-3 PLANE

SHEAR MOMENT
-75.343  5552.949
-75.343  3769.357
-65.403  3769.357
-65.403  2219.45¢6
-51.357  2219.456
-51.357  1003.761

AXIAL
TORQ
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PROGRAM:SAPIO/FILE :CAMEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXIAL
1D COND  ENDI SHEAR MOMENT  FORCE
2 .000 -42.226

.000 .164 -6.398

40.800 .164 .000
40.800 -42.226
3 .000 50.972

.000 -16.711 660.314

40.800 -16.711 .000
40.800 50.972
20 —-=-m--mmosssessosesessssommo—o—eeccoosooo-
ACTING P-DELTA AXIAL FORCE: -1051.693
1 .000 -835.487

.000 .001 -.582

108.000 001 -.446
108.000 ~852.443
2 .000 -207.3717

.000 119 -61.320

106.000 119 -45.190
108.000 -207.377
3 .000 -.3581

.000 -.085 -9674.766

19.500 2.115  -9670.355

36.000 7.125  -9622.256

60.000 11.385  -9419.113

84.000 14.895  -9098.714

108.000 14.895 -8679.429
: 108.000 -.351
2] =----messesssmsmmomo—ooscocooooooooooooooos
ACTING P-DELTA AXIAL FORCE: -1070.250
1 .000 ~852.443

.000 .001 -.446

128.400 001 -.266
128.400 -872.602
2 .000 -207.317

.000 119 -45.190

—_— 128.400 119 -24.043
128.400 -207.377
3 .000 -.351

.000 17.645  -8679.429

24.000 19.645 -8178.674

43.500 20.825 -7722.900

63.240 21.265  -7229.745

1-3 PLANE AXIAL

SHEAR MOMENT  TORQ
-25.239  1003.761
-25.239 .000
-2.831 .000
-2.031 527.710
-.211 987.018
1.339  1697.301
2.619  2441.998
2.619  3213.462
3.619  3213.462
4.349  4016.202
4.769  4677.855
4.929  5350.776
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PROGRAM: SAPIO/FILE: CANELA-T.F3F
I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW
FRAME ELEMENT FORCES
I ELT LOAD  DIST 1-2 PLANE AXIAL {-3 PLANE AXTAL
I0 COND  ENOI SHEAR MOMENT  FORCE  SHEAR MOMENT  TORQ
128.400 21.265  -5519.513 4.929  7536.277
I 128.400 -.351
T T ———
ACTING P-DELTA AXIAL FORCE: -1114.807
\
I 1 .000 -872.602 1
.000 .001 -.266 |
439.200 .00t 397 |
l 439.200 -941.556 !
\
2 .000 -207.377 |
.000 A19 -24.043
l 439.200 19 51.278
439.200 -207.377
l 3,000 -.351
.000 21.265  -5519.513 4.929  753%.277
439.200 21.265  6763.265 4.929  19060.182
l 439.200 -.351
R
ACTING P-DELTA AXIAL FORCE: -1151.168
l 1 .000 -941.556
.000 .001 .397
24.000 .001 430
l 24.000 -945.324
2 .000 -207.377
I' .000 119 51.278
24.000 19 54.953
24.000 -207.377
l 3 .000 -.351
.000 21.265  6763.265 4.929  19060.182
24.000 21,265  7389.632 £.929  19432.868
I - 24..000 -.351
24 o e
ACTING P-DELTA AXIAL FORCE: -1154.936
I 1 .000 -945.324
000 .001 430
24.000 .001 450
I - 24.000 -949.092
2 .000 -207.377
' .000 .056 54.953
24.000 056 57.019
24.000 -207.377
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PROGRAM:SAP9O/FILE:CAMEL4-T F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAKE ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL
10 COND  ENDI SHEAR MOMENT  FORCE
3 .000 -.351
.000 12.106  7389.632
24.000 12.106  7783.550
24,000 -.351
25 =-=sememmemsemmeeoseccoosoonoosooooooomoooo-
ACTING P-DELTA AXIAL FORCE: -1158.704
1 .000 -949.092
.000 -.000 .450
24.000 -.000 .450
24.000 -952.860
2 .000 -207.377
.000 ~.040 57.019
24.000 -.040 56.688
24.000 -207.377
3 .000 -.351
000 -1.880  7783.550
24.000 -1.880  7828.419
24.000 -.351
F R St hh bbb b
ACTING P-DELTA AXIAL FORCE: -1162.472
1 .000 ~952.860
.000 -.001 .450
24.000 -.001 430
24.000 -956.628
2 .000 . -207.377
.000 -.144 56.688
24.000 -.144 53.766
24.000 -207.377
3 .000 -.351
.000 -17.200  7828.419
24.000 -17.200  7492.060
24.000 -.351
2] =--mesmmesse—eseseosccccceceoco—oosoononoo-
ACTING P-DELTA AXIAL FORCE -1166.240
1 .000 -956.628
.000 -.002 430
24.000 -.002 .389
24.000 -960.396
2 .000 -207.377

1-3 PLANE

SHEAR

-12.729
-12.72§

-38.786
-38.786

-66.087
-66.087

HOMENT

19432.868
19348.315

19348.315
18604 .933

18604.933
17173.991

AXIAL
TORY
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pAGE 1l
PROGRAM:SAP9O/FILE :CAMEL4-T.F3F

CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AXTAL
ID COND  ENDI SHEAR MOMENT  FORCE  SHEAR MOMENT  TORQ
.000 -.238 93.766
24.000 -.238 48.485
24.000 -207.377
3 .000 -.35
.000 -31.290  7492.060 -89.619  17173.991
24.000 -31.290  6804.484 -89.619  15148.254
24.000 ' -.351
28— ee s
ACTING P-OELTA AXIAL FORCE: -1170.008
1 .000 -960.396
.000 -.002 .389
24.000 -.002 .333
24.000 =964 .164
2 .000 -207.377
.000 -3 48.485
24.000 -.311 41.382
24.000 -207.377
3 .000 -.351
.000 -42.327  6804.484 -106.053  15148.254
24.000 -42.327  5840.113 -106.053  12701.464
24.000 -.351
2§ wmm=mmesooeemeoaos -
ACTING P-DELTA AXIAL FORCE: -1173.776
1 .000 -964.164
.000 -.003 333
24.000 -.003 .269
24.000 -967.932
2 .000 -207.377
.000 -.347 41.382
24.000 -.347 33.341
24.000 -207.317
3 .000 -.351
.000 -48.092  5840.113 -112.359  12701.464
24.000 -48.092  4727.065 -112.359  10080.831
24.000 -.351
30 smmmmmmme e
ACTING P-DELTA AXIAL FORCE: -1177.544
1 .000 ~967.932
.000 -.003 .269
24.000 -.003 .203
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FRAME ELEMENT FORCES
ELT LOAD  OIST 1-2 PLANE AXIAL
ID COND  ENDI SHEAR MOMENT ~ FORCE
24.000 -971.700
2 .000 -207.377
.000 -.35¢4 33.341
24000 -.354 25.076
24.000 -207.377
3 .000 -.354
.000 -49.590  4727.065
24.000 -49.590  3569.685
24.000 -.35¢
3 mmmmmmm e e
ACTING P-DELTA AXIAL FORCE: -1181.312
1 .000 -971.700
.000 -.003 .203
24.000 -.003 139
24.000 ~975.468
2 .000 -207.377
.000 -.336 25.076
24.000 -.336 17.182
24.000 -207.377
3 .000 -.351
.000 -47.549  3569.685
24,000 -47.549  2454.926
24.000 -.351
K7
ACTING P-DELTA AXIAL FORCE: -1185.080
1 .000 ~975.468
.000 -.002 139
24.000 -.002 .083
24.000 -979.236
2 .000 -207.377
.000 -.297 17.182
24.000 -.297 10.203
24.000 -207.377
- 3 .000 -.381
.000 -42.245  2454.926
24.000 -42.245  1463.041
24.000 -.351

PAGE 12

PROGRAM:SAP9O/FILE :CAMEL4-T F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

1-3 PLANE AXIAL

SHEAR MOMENT  TORQ
-110.745  10080.831
-110.745  7480.964
-102.632  7480.964
-102.632  5062.402
-88.675  5062.402
-88.675  2969.659
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PAGE 13

PROGRAM: SAP9O/FILE:CANEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR  MOMENT  FORCE
33 mocemmmmmmmem oo e ececceeoe
ACTING P-DELTA AXIAL FORCE: -1188.848
1,000 -979.236

000 -.002 083

24.000 -.002 038
24,000 -983.004
2 .000 -207.377

000 -.236 10.203

24000 -.2% 4.655
24.000 -207.377
3 .000 -.351

000 -33.833  1463.041

24.000  -33.833  670.375
24000 -.351
T
ACTING P-DELTA AXIAL FORCE: -1193.935
1 .000 -983.004

000 -.001 038

40.800 -.001 000
40.800 -989.410
2 .000 -207.377

000 -.119 4.655

40.800 -.119 000
40.800 -207.377
3,000 -.351

000 -17.175  670.375

40.800  -17.175 000
40..800 -.351
T ——
ACTING P-DELTA AXIAL FORCE: -943.269
1000 -718.552

000 588 -326.615

108.000 588 -279.076
108.000 -735.508
- 27 .000 -165.617

000 395 -212.171

108.000 395 -173.954
108.000 -165.617
3,000 -50.621

1-3 PLANE AXIAL

SHEAR MOMENT  TORQ
-69.351  2969.659
-69.351  1335.247
-33.853  1335.247
-33.853 .000




I CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 14
PROGRAM: SAP90/F ILE :CANELA-T .F3F
I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW
FRAME ELEMENT FORCES
I ELT LOAD  OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
ID COND  ENOI SHEAR MOMENT FORCE  SHEAR MOMENT  TORQ
000 -.540  -9146.707 1.423 000
I 19.500 1.660  -9145.574 2,23 698.197
36.000 §.670  -9101.472 4,043 1301.682
60.000 10.930  -8906.110 5.593  2221.420
84.000 14.440 -8595.779 6.873 -+ 3175.101
' 108.000 14.440 -8188.799 6.873  4154.89¢
108.000 -50.621
T
l ACTING P-DELTA AXIAL FORCE: -961.826
1 .000 -735.508
l 000 588 -279.076
128.400 588 -212.245
128.400 -755.667
l 2 .000 -165.617
000 395 -173.954
128.400 395 -121.983
l 128.400 -165.617 |
|
3 .000 -50.621 |
' 000 17.190  -8188.799 7.873  4154.894 |
24.000 19.190  -7702.435 8.603  5168.637
43.500 20,370 -7259.876 9.023  6000.976
63.240 20.810  -6781.416 9.183  6845.896
l 128.400 20,810  -5128.204 9.183  9592.317
128.400 -50.621
B ——
l ACTING P-DELTA AXIAL FORCE: -1006.383
1,000 -755.667
000 588 -212.245
l 439.200 588 64.703
439..200 -824.621
l - 2 .00 -165.617
000 395 -121.983
439.200 395 80.905
l 439..200 -165.617
3 .000 -50.621
. 000 20.810  -5128.204 9.183  9592.317
l 439.200 20.810  6633.913 9.183  24488.960
439.200 -50.621
38 -om e mmmeemetcoecieoeces
l ACTING P-DELTA AXIAL FORCE: -1042.744
l 1 .000 -824.621
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PAGE 15

PROGRAM:SAP90/FILE: CAMEL4-T .FIF
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR MOMENT  FORCE
.000 .588 64.703
24.000 .588 80.264
24.000 -828.389
2 .000 -165.617
C 000 .395 80.905
24.000 .395 91.798
24.000 -165.617
3 .000 -50.621
.000 20.810  6633.913
24.000 20.810  7235.938
24.000 -50.621
39 mmmmmmmm s e
ACTING P-DELTA AXIAL FORCE: -1046.512
1 .000 -826.389
.000 444 80.264
24.000 444 92.250
24.000 -832.157
2 .000 -165.617
.000 .265 91.798
24.000 .265 99.435
24.000 -165.617
3 .000 -50.621
000 11.878  7235.938
24.000 11.878  7612.404
24.000 -50.621
40 =mmmmmm e
ACTING P-DELTA AXIAL FORCE: -1050.280
1 .000 -832.187
.000 .218 92.250
24.000 .218 98.668
24.000 -835.925
2 .000 -165.617
.000 065 99.435
24.000 .065 102.109
- 24.000 -165.617
3 .000 -50.621
.000 -1.760  7612.404
24,000 -1.760  7649.725
24.000 -50.621

1-3 PLANE
SHEAR

9.183
9.183

-13.808
-13.808

-47.794
-47.794

AXTAL

MOMENT  TORQ

24488.960
25007 .643

25007.643
24935..646

24935.646
24009.006




CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 16
PROGRAM:SAPIO/FILE :CAMEL4-T.F3F

CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
10 COND  ENOI SHEAR  MOMENT FORCE SHEAR  MOMENT  TORQ
O
ACTING P-DELTA AXIAL FORCE: -1054.048
L .00 -835.925
000 -.039  98.668
24,000 039 98.782
24.000 -839.693
2 .000 -165.617
000 158 102.109
24..000 158 99.278
24..000 -165.617
3 .00 -50.621
000 -16.696  7649.725 -83.487  24009.006
24.000 -16.696  7316.602 -83.487  22187.962
24..000 -50.621
§ =mmmmmmmmmmmmmmmmemmeme e
ACTING P-DELTA AXIAL FORCE: -1057.816
1 .000 -839.693
000 285 98.782
24..000 -285  92.821
24,000 -843.461
2 .00 -165.617
000 -367 99.278
24.000 =367 91.280
24.000 -165.617
3 .00 -50.621
000 -30.431  7316.602 . -114.370  22187.962
20.000  -30.431  6642.306 -114.370  19590.605
24.000 -50.621
R
ACTING P-DELTA AXIAL FORCE: ~1061.584
1 .00 -843.461
000 -492  92.821
24..000 492 81741
24,000 -847.229
o 2 .00 -165.617
000 -53%  91.280
24000 5% 79.090
24,000 -165.617
3,000 -50.621
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PROGRAM:SAP9O/FILE:CANEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMNENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE
ID COND  ENDI SHEAR MOMENT ~ FORCE  SHEAR MOMENT
000 -41.188  6642.306 -136.099  19590.605
24000 -41.188  5699.312 -136.099  16440.546
24.000 -50.621
44 =mmmm e e eeees
ACTING P=DELTA AXIAL FORCE: -1065.352
1,000 -847.229
.000 -.617 81.741
24.000 -.617 67.551
24.000 -850.997
2 .000 ~165.617
.000 -.629 79.090
24.000 - 629 64.519
24.000 -165.617
3 .000 -50.621
000 -46.807  5699.312 -144.647  16440.546
24.000  -46.807  4612.355 -144.647  13058.955
24.000 -50.621
£ mmmm e
ACTING P-DELTA AXIAL FORCE: -1069.120
1 .000 -850.997
.000 -.672 67.551
24.000 -.672 51.933
24.000 -854..765
2 .000 -165.617
.000 -.662 64.519
24,000 - 662 49.059
24.000 -165.617
3 .000 -50.621
000 -48.267  4612.355 -142.870  13058.955
20000  -48.267  3482.935 -142.870  9698.918
24.000 -50.621
4 =ommmm e
ACTING P-DELTA AXIAL FORCE: -1072.888
1,000 -854.765
. 000 -.669 51.933
24.000 - 669 36.299
24,000 -858.533
2 .000 -165.617
.000 - 644 49.059
24.000 -.644 33.955

AXIAL
TORQ




CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS

PAGE

18

PROGRAM:SAP9O/FILE:CAMEL4-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR HOMENT  FORCE
24.000 -165.617
3 .000 -50.621

.000 -46.280  3482.935

24.000 -46.280  2395.572
24,000 -50.621
4] = mmm et
ACTING P-DELTA AXIAL FORCE: -1076.656
1 .000 -858.533

.000 -.612 36.299

24.000 -.612 21.975
24.000 -862.301
2 .000 -165.617

.000 -.57 33.9%8%

24.000 -.579 20.366
24.000 -165.617
3 .000 -50.621

000 -41.116  2395.572

24.000 -41.116  1428.229
24.000 -50.621

48 ~=~mmomem

ACTING P-DELTA AXIAL FORCE: -1080.424
i .000 -862.301

.000 -.502 21.97%

24.000 -.502 10.260
24.000 ~866.069
2 .000 -165.617

.000 -.468 20.366

24.000 -.468 9.407
24.000 -165.617
3 .000 -50.621

.000 -32.928  1428.229

24.000 -32.928 655.059
24.000 -50.621
4 emmrmmm oo e
- ACTING P-DELTA AXIAL FORCE: -1085.511
1 .000 -866.069

000 -.264 10.260

40.800 -.264 .000
40.800 -872.475

1-3 PLANE

SHEAR MOMENT
-132.617  9698.918
-132.617  6569.173
-114.736  6569.173
-114.736  3857.803
-89.837  3857.803
-69.837  1737.614

AXIAL
TORQ
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PROGRAM:SAPIO/FILE :CAMEL4-T.F3F
VERSE FRANE, Q500 FLOW

AXIAL 1-3 PLANE AXTAL
FORCE  SHEAR HOMENT  TORQ
5.617
5.617
0.621

-43.938  1737.614

-43.938 .000
0.621
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PROGRAM:SAP9O/FILE: CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELENENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL
1D COND  ENDI SHEAR ~ MONENT FORCE SHEAR MOMENT  TORQ
1 --------------------------------------------
ACTING P-DELTA AXIAL FORCE: 000
L .000 000
000 000 000
41,000 272733 -179.109
101.000  -285.513 -16926.407
101.000 ' 000
2 .00 000
101.000 000
3000 000
000 000 000 000 000
101.000 000 000 000 000
101.000 000
2 - -——
ACTING P-DELTA AXIAL FORCE: -.520
1 .000 -.590
000 433.058 -17257.99
3%.001  161.3%0  -1805.784
132,000 -123.058  12705.950
228.000  -407.506  -89.328
276.000  -417.730 -19894.640
276000 -.590
2 .00 000
276.000 000
3000 _ Al
000 -49.192  8880.848 -.549 000
276.000  -49.192  -4696.185 -.549  -151.93
276.000 Al
3w oo
ACTING P-DELTA AXIAL FORCE: -.249
L .000 - 590
000 417.735 -19894.395
48.000  143.510  -88.389
144.001  -140.938  12706.89
200,001 -425.386  -1804.830
276.000  -433.053 -17256.375
276.000 - 590
2 .00 000
276.000 000
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PROGRAM: SAPSO/F ILE: CANELO-T.FIF
I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW
FRAME ELEMENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AYIAL
ID COND  ENDI SHEAR  MOMENT FORCE  SHEAR MOMENT  TORQ
I 3000 380
000 -49.044  4685.546 551 -151.936
276.000  -49.044  -8850.674 551 000
l 276.000 , 380
§ mm o e :
ACTING P-DELTA AXIAL FORCE: 000 o
I 1 .000 000
000 285.513 -16926.407
60.000 8.733  -179.024
l 101.000 000 000
101.000 000
2 .00 000
101.000 .000
3 .00 000
I 000 000 .000 000 .000
101.000 000 000 000 000
101.000 000
s --------------------------------------------
I ACTING P-DELTA AXIAL FORCE: -677.869
1 .000 -718.571
I 000 -.590  331.589
108.000 =590 279.240
108.000 -735.527
l 2 .00 000 |
108.000 000 ~ |
. 3,000 19.192
000 11 -8880.848 549 000
19.500 2.311  -8870.549 1349 228.349
I - 36.000 7.321  -8820.764 3.169 434,653
60.000 11.581  -8620.469 4719 777.975
84.000 15.091  -8309.080 5.999  1157.654
l 108.000 15.091  -7904.833 5.999  1566.841
108.000 49.192
6 --------------------------------------------
I . ACTING P-DELTA AXIAL FORCE: -696.426
1000 -735.527 o
000 <590 279.240
I 128.400 -.590 209633
128400 -755.686
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PROGRAM:SAPSO/FILE:CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXIAL
ID COND  ENDI SHEAR MOMENT  FORCE
2 .000 .000
128.400 .000
3 000 49.192

.000 17.841  -7904.833

24.000 19.841  -7424.907

43.500 21.021  -6990.115

63.240 21.461  -6521.686

128.400 21.461  -4915.324
128.400 49.192
7 ............................................
ACTING P-DELTA AXIAL FORCE: -740.983
1 .000 -755.686

.000 -.590 209.633

439.200 -.590 -63.181
439.200 -824.641
2 .000 .000
439.200 .000
3,000 49.192

.000 21.461  -4915.324

439.200 21.461  6373.102
439.200 49.192

8 Y

ACTING P-DELTA AXIAL FORCE: ~777.344
1 .000 -824.641

000 -.5%0 -63.181

24.000 -.590 -78.410
24.000 . -828.409
2 .000 .000
24.000 .000
3 .000 49.192

.000 21.461  6373.102

24.000 21.461  6962.184
24.000 49.192
- B ittt
ACTING P-DELTA AXIAL FORCE: -781.112
1 .000 -828.409

.000 -.449 -78.410

24.000 - 449 -90.160
24.000 -832.177

1-3 PLANE
SHEAR MOMENT
6.999  1566.841
7.729  2005.648
8.149  2374.851
8.309  2755.178
8.309  4005.393
8.309  4005.393
8.309 11362.133
8.309 11362.133
8.309 11667.277

AXIAL
TORQ
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PROGRAM:SAP9O/FILE :CAMELO-T.F3F
CAMELBACK RO BRIOGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT L0AD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR MOKENT  FORCE
2 .000 .000
24.000 .000
3 .000 49.192

.000 12.767  6962.184

24.000 12.767  7334.666
24.000 49.192
10 ====mmmmommmo oo oo oo oo oo e
ACTING P-DELTA AXIAL FORCE: 784,880
1 .000 -832.177

.000 -.227 -90.160

24.000 =22 -96.475
24.000 -835.945
2 .000 .000
24.000 .000
3 .000 49.192

.000 -.527  7334.666

24.000 -.527  7379.650
24.000 49.192
) S i bttt ittt
ACTING P-DELTA AXIAL FORCE: -788.648
1 .000 -835.945

.000 025 -96.475

24.000 02§ -96.629
24.000 ~839.713
2 .000 .000
24.000 .000
3 .000 49.192

.000 -15.117  7379.650

24.000 -15.117  7065.923
24.000 49.192
12 ========mosmeoooomoor oo m oo m o oo oo oo e
ACTING P-DELTA AXIAL FORCE: -792.416
1 _ .000 -839.713

.000 .268 -96.629

24.000 .268 -90.838
24.000 -843.481
2 .000 .000
24.000 .000

1-3 PLANE

SHEAR

-2.817
-2.817

-19.348
-19.348

-36.831
-36.831

AXTAL

MOMENT  TORQ

11667.277
11691.997

11691.997
11306.449

11306.449
10488.102
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PROGRAM: SAP90/F ILE : CAMELO-T.F3F
' CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 500 FLOW
FRAME ELEMNENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXIAL 1-3 PLANE AXTAL
ID COND  ENDI SHEAR  MOMENT FORCE SHEAR  MOMENT  TORQ
I 3000 19.192
000 -28.572  7065.923 52,123 10488.102
26,000 -28.572  6420.970 52123 9290.385
l 24,000 49.192 '
13 momeomeme oot tsastamaemesientacacanas
ACTING P-DELTA AXIAL FORCE: -796.184
I 1,000 -843.481
000 473 -90.838
24.000 473 -80.032
l 24.000 -847.248
2 .00 000
I 24.000 000
3 .000 19.192 |
000 -39.164  6420.970 -63.109  9290.385
I 24.000  -39.164  5514.221 -63.109  7817.965
24.000 £9.192
1§ =mmmmom oo
l ACTING P-DELTA AXIAL FORCE: -799.952
1 .000 -847.248
000 596 -80.032
l 24.000 596 -66.177
24.000 -851.016
l 2 .000 000
24.000 000
l 3 .000 49.192 :
000 44762 5514.221 -67.723  7817.965
24.000  -44.762  4466.561 -67.723  6225.455
) 24.000 19.192
l {5 =mmmmmmmommmmmememomooeemomecaceeceenne
ACTING P-DELTA AXIAL FORCE: -803.720
I {000 -851.016
000 651 -66.177
24.000 651 -50.917
l - 24.000 -854.784
2 .000 000
l 24000 000
3000 19.192
l 000 -46.311  4466.561 -67.320  6225.455




CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS

PAGE

6

PROGRAN:SAPSO/FILE:CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  OIST 1-2 PLANE AXTAL
(ID COND  ENDI SHEAR MOMENT  FORCE
24.000 ~46.311  3376.350
24.000 49.192
1§ =======mommmmemmmooomemooi oo oo oo e
ACTING P-DELTA AXIAL FORCE: -807.488
1 .000 -854 .784
.000 .650 -50.917
24.000 .650 -35.630
24.000 -858.552
2 .000 .000
24.000 .000
3 .000 49.192
.000 -44.506  3376.350
24.000 -44.506  2325.375
24.000 49.192
17 =mommomsssessemmveecc oo e s oo
ACTING P-DELTA AXIAL FORCE: -811.256
1 .000 -858.552
.000 .595 -35.630
24.000 .595 -21.611
24.000 -862.320
2 .000 .000
24.000 .000
3 .000 49.192
.000 -39.609  2325.375
24.000 -39.609  1389.093
24.000 49.192
18 wmrmmmommemmm oo oo oo oo m oo oo e
ACTING P-DELTA AXIAL FORCE: -815.024
1 .000 -862.320
.000 .488 -21.611
24.000 .488 -10.126
24.000 -866.089
2 000 .000
24,000 .000
3 .000 49.192
.000 -31.764  1389.093
24.000 -31.764 639.368
24.000 49.192

1-3 PLANE

SHEAR MOMENT
-67.320  4635.108
-62.795  4635.108
=62.795  3147.724
-54.548  3147.724
-54.548  1854.406
-42.858  1854.406
-42.858 839.334

AXTAL
TORC
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PROGRAM:SAP90/FILE: CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXIAL
10 COND  ENDI SHEAR  MOMENT  FORCE
S
ACTING P-DELTA AXIAL FORCE: -820.111
1000 ~866.089

000 258 -10.126

40.800 258 000
40.800 -872.494
2000 000
40.800 000
3 .00 19.192

000 -16.158  639.368

40.800  -16.158 000
40.800 49.192
20 mmmemememmm oo enaes
ACTING P-DELTA AXIAL FORCE: -844.066
1000 -835.464

000 000 -.245

108.000 000 -.186
108.000 -852.420
2000 000
108.000 000
3,000 -.148

000 269 -9381.730

19.500 2.469  -9371.747

36.000 7.479  -9320.726

60.000  11.739  -9116.214

84.000  15.249  -8797.799 -

108.000  15.249 -8383.780
108000 -.148
]
ACTING P-DELTA AXIAL FORCE: -862.624
{000 -852.420

000 000 -.186

128.400 000 -.110
128.400 -872.579
- 2 .00 000
128.400 000
3 .00 -.148

000 17.999  -8383.780

26000 19.999  -7891.508

1-3 PLANE AXIAL

SHEAR MOMENT  TORQ
-21.083 839.334
-21.083 000
-1.100 .000
-.300 281.584
1.520 $32.872
3.070 941.403
4.350  1385.874
4.350  1859.260
5.350  1859.260
6.080  2362.338
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FRAME

ELT LOAD
ID COND

ACTING P-DELTA AXIAL FORCE:

1

2

3

ACTING P-DELTA AXIAL FORCE:

1

2

3

ACTING P-DELTA AXIAL FORCE:

1

PAGE

8

PROGRAK: SAPIO/F ILE :CANELO-T .F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

ELEMENT FORCES

DIST 1-2

ENDI SHEAR
43.500 21.179
63.240 21.619
128.400 21.619
128.400

000

.000 .000
439.200 .000
439.200

.000
439.200

.000

.000 21.619
439.200 21.619
439.200

.000

.000 .000
24.000 .000
24.000

.000
24.000

.000

.000 21.619
24.000 21.619
24,000

.000

.000 .000
24.000 .000
24.000

.00
24.000

.000
.000 12.721
24.000 12.721

PLANE AXIAL
MOMENT  FORCE
-7444.831
-6962.775
-5301.217

-907.180

-872.579
-.110
166

-941.534

.000
.000

-.148
-5301.217
6505.269

-943.542

-941.534
166
.180
-945.302

000
.000

-.148
6505.269
7116.107

-947.310

~945.302
.180
.188
-949.070

.000
.000

-.148
7116.107
7503.466

1-3 PLANE
SHEAR MOMENT
6.500  2783.044
6.660  3214.738
6.660  4627.623

6.660  4627.623
6.660  12575.227

6.660 12575.227
6.660  12875.256

-5.377  12875.256
-5.377  12868.338

AXIAL
TORQ
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PROGRAM : SAPGO/FILE : CAMELO-T.FJF
CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW

1-3 PLANE

SHEAR

-23.211
-23.211

-42.001
-42.001

-58.339
~58.339

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXIAL
ID COND  ENDI SHEAR  MOMENT  FORCE
24.000 -.148
25 =
ACTING P-DELTA AXIAL FORCE: -951.078
1000 -949.070

000 -000 188

24.000 000 189
24.000 -952.838
2 .00 000
24.000 000
3 .00 -.148

000 -.884  7503.466

24.000 -.884  7553.791
24.000 -.148
26 --==-- “e= -
ACTING P-DELTA AXIAL FORCE: -954.846
1 .000 -952.838

000 -.000 189

24000 -.000 180
24.000 -956..606
2 .00 000
24.000 000
3000 -.148

000 -15.809  7553.791

24.000  -15.809  7235.224
: 24.000 -.148
27 =mmmmeeemm e
ACTING P-DELTA AXIAL FORCE: -958.614
L .00 -956.606

000 -.001 180

24.000 -.001 163
24.000 -960.374
2 .00 000
24.000 000
3 .00 -.148

000 -29.568  7235.224

260000 -29.568  6576.127
26.000 -.148

AXIAL

MOKENT  TORQ

12868.338
12415.235

12415.23%
11493.528

11493.528
10163.254
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PROGRAM: SAPSO/F ILE : CANELO-T.F3F
I CANELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW
FRAKE ELEMENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXTAL 1-3 PLANE AXTAL
ID COND  ENDI SHEAR  MOMENT FORCE SHEAR  NONENT  TORQ
R
l ACTING P-DELTA AXIAL FORCE: -962.382
1 .000 -960.374
000 -.001 163
24.000 -.001 140
24.000 -964.142
I 2 .000 000
24.000 000
l 3 .00 - 148
000 -40.388  6576.127 -69.944  10163.254
24,000 -40.388 ' 5647.920 -69.944  8539.801
24.000 -.148
S
ACTING P-DELTA AXIAL FORCE: -966.150
I {0,000 964 .142
000 -.001 140
24.000 -.001 A1
I 24.000 -967.910
2 .000 000
I 24000 000
3 .000 -.148
_ 000 -46.091  5647.920 -74.651  8539.801
I 20,000 -46.091  4574.661 74,651 6790.982
24.000 -.148
e
l “ ACTING P-DELTA AXIAL FORCE: -969.918
1 .000 -967.910
000 -.001 A13
I 24.000 -.001 085
_ 24.000 -971.678
l 2 .000 000
24.000 000
- 3 .000 -.148
000 -47.648  4574.661 -73.941  6790.982
24.000  -47.648  3457.375 73,941 5049.256
I 24.000 -.148
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paGE 11

PROGRAM:SAP9O/FILE:CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW

FRAMNE ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
iD COND  ENDI SHEAR MOMENT  FORCE
K ettt ity

ACTING P-DELTA AXIAL FORCE: -973.686
1 .000 -971.678
.000 -.00t .085
© 24.000 -.001 089
24.000 ' -975.446
2 .000 000
24.000 .000
3 .000 : -.148

.000 -45.767  3457.375
24.000 -45.767  2380.162

24.000 -.148
30 mmomee oo
ACTING P-DELTA AXIAL FORCE: ~977.454
1 .000 -975.446

.000 -.001 059

24,000 -.001 035
24.000 -979.214
2 .000 .000
24.000 000
3,000 -.148

000 -40.717  2380.162

24.000  -40.717  1420.647
24,000 -.148
33 memmome oo
ACTING P-DELTA AXIAL FORCE: -981.222
1 .000 -979.214

000 -.001 035

24,000 -.001 016
24.000 -982,982
2 .000 000
24.000 000
- 3. .000 -.148

.000 -32.644  1420.647
24.000 -32.644 652.752
24.000 -.148

1-3 PLANE AXIAL
SHEAR  MONENT  TORQ

-68.784  5049.256

68.784  3423.875

-59.617  3423.875

-59.617  2013.422

46751 2013.422

46751 908711




l CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 12
PROGRAM:SAPS0/FILE : CAMELO-T F3F
l CAMELBACK RD BRIOGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW
FRAME ELEMENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXTAL 1-3 PLANE AXTAL
ID COND  ENDI SHEAR  MOMENT FORCE SHEAR  MOMENT  TORQ
T
I ACTING P-DELTA AXJAL FORCE: -986.308
1000 -982.982
l .000 -.000 016
40.800 000 000
40..800 -989.387
l 2 .000 000
40800 000
I 3000 -8
000 -16.599  652.752 22925 908.711
40.800  -16.599 000 -22.925 000
I 40.800 -.148
35 =ommmmmmmemmemmeeememe oo nocaeaes
ACTING P-DELTA AXIAL FORCE: -776.101
l 1 .000 -718.566
000 590 -329.968
108.000 590 -279.343
I 108.000 -735.522
2 .00 000
l 108.000 000
3 .000 -49.044
000 -.380  -8850.674 551 000
l 19.500 1.820  -8848.805 1350 316.316
36.000 6.830  -8805.476 3471 596.986
60.000 11.090 -8613.478 4720 1048.239
I 84.000 14.600  -8309.114 6.001  1535.406
108.000 14.600  -7910.641 6.001  2051.455
108.000 -49.044
36 =-m-mmmmmmmmmmomemeememeoemcoeeneeoee
. ACTING P-DELTA AXIAL FORCE: -794.658
{000 -735.522
l 000 590 -279.343
128.400 590 -210.691
1268400 -755.681
I 2 .000 000
128.400 000
l 3,000 -49.044
000 17.350  -7910.641 7.001  2051.455
I 24.000 19.350  -7435.282 7.3 2597.937




PAGE 13

PROGRAM:SAP9O/FILE :CAMELO-T.F3F

1-3 PLANE AXIAL
SHEAR MOMENT  TORQ
8.151  3053.878
8.311  3521.214
8.311  5051.574
8.311  5051.574
8.311  13805.189
8.311  13805.189
8.311 14148.118

-5.007  14148.118
-5.007  14153.022

l CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS
I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW
FRAME ELEMENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXIAL
1D COND  ENDI SHEAR ~ MOMENT  FORCE
£3.500  20.530  -7003.365
l 63.240  20.970  -6537.131
128.400  20.970  -4933.488
128.400 ~49.044
I 3 mmromm oS e
ACTING P-DELTA AXIAL FORCE: -839.215
L .000 -755.681
I 000 590 -210.691
439.200 590 63.869
439.200 -824.636
l 2 .000 .000
439.200 .000
I 3,000 -49.044
000 20,970 -4933.488
439.200 20970 6387.620
l 439.200 ~49.044
38 -mmmmmmeme oo
ACTING P-DELTA AXIAL FORCE: -875.576
I 1,000 ~824.63
000 590 63.869
24.000 590 79.232
24.000 -828.404
2 .000 000
I 24.000 .000
3,000 -49.044
l 000 20.970  6387.620
26.000 20970 6974.238
24.000 -49.044
) 39 =mmmemm e
I ACTING P-DELTA AXIAL FORCE: -879.344
1000 -828.404
I .000 447 79.232
24.000 447 91,076
24.000 -832.172
l 2 .00 000
24..000 000
I 3,000 -49.044
000 12,297 6974.238
l 24.000  12.297  7343.703
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PAGE 14

PROGRAM: SAP9O/F ILE : CANELO-T.F3F
CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRANME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXIAL
10 COND  ENDI SHEAR  MOMENT  FORCE
24..000 -19.044
§ mmmmmm e
ACTING P-DELTA AXIAL FORCE: -883.112
{000 -832.172

000 223 91,07

24..000 223 97.429
24.000 -835.940
2000 000
24.000 000
3000 -49.044

000 -.958  7343.703

24.000 -.958  7385.508
24..000 -49.044

R — -

ACTING P-DELTA AXIAL FORCE: -886.880
1000 -835.940

000 -0 97.429

24.000 030 97.562
24..000 -§39.708
2 .00 000
24.000 000
3000 -49.044

000 -15.493  7385.508

26000 -15.493  7068.788
24..000 -49.084

42 -- S -
ACTING P-DELTA AXIAL FORCE: -890.648
L .000 -839.708

000 215 97.562

24.000 =275 91.69
24,000 -843.476
2 .00 000
24,000 1000
3 .00 -49.044

000 -28.885  7068.788

20000  -28.885  6421.323
24,000 -49.084

1-3 PLANE AXTAL

SHEAR

-24.760
-24.760

-45.600
-45.600

-63.760
-63.760

MOMENT  TORO

14153.022
13665.343

13665.343
12659.490

12659.490
11200.985




I CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 15
PROGRAM: SAP90/F ILE : CAMELO-T .F3F
I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW
FRAME ELEMENT FORCES
l ELT LOAD  DIST 1-2 PLANE AXTAL 1-3 PLANE AXIAL
ID COND  ENDI SHEAR MOMENT  FORCE  SHEAR MOMENT  TORQ
e T
l ACTING P-DELTA AXIAL FORCE: -894 416
1 .000 -843.476
I .000 - .481 91.696
24.000 -.481 80.771
24.000 -847.244
l 2 .000 .000
24.000 .000
l 3 .000 -49.044
.000 -39.407  6421.323 -76.714  11200.985
24,000 -39.407  5512.780 -76.714  9416.620
l 24.000 -49.044
4 e
ACTING P-DELTA AXIAL FORCE: -898.184
I 1 .000 -847.244
.000 -.604 80.771
24.000 -.604 66.772
I 24.000 -851.012
2 .000 .000
l 24.000 .000
3 .000 -49.044
. .000 -44,944  5512.780 -82.036  9416.620
I 24.000 -44 944 4463.941 -82.036  7491.832
24.000 -49.044
45 oo
I " ACTING P-DELTA AXIAL FORCE: -901.952
1 .000 -851.012
.000 -.660 66.772
l 24.000 -.660 51.358
24.000 -854.780
I 2 .000 .000
24.000 .000
l - 3. .000 -49.044
.000 -46.443  4463.941 -81.360  7491.832
24.000 -46.443  3373.088 -81.360  5573.075
I 24.000 -49.044
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PAGE 16

. PROGRAM:SAPS0/FILE : CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES
ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR  MOMENT  FORCE
46 =mmmmmmmm oo
ACTING P-DELTA AXIAL FORCE: -905.720
1 .00 -854.780
000 -.658  51.358
24.000 -.658  35.922
24.000 -858.548
2 .00 000
24.000 000
3 .00 -49.044
000 -44.595  3373.088
24.000  -44.595  2321.987
24.000 -49.044
4] wmmmmmm e
ACTING P-DELTA AXIAL FORCE: -909.488
1 .000 -858.548
000 -.602 35.922
24.000 -.802 21.m
24.000 -862.316
2 .000 000
24.000 .000
3 .000 -49.04¢
000 -39.663  2321.987
24000 -39.663  1386.070
24.000 -49.044
R Rt
ACTING P-DELTA AXIAL FORCE: -913.256
1 .000 -862.316
000 -89 21n
24.000 -.49 10.188
24.000 -866.084
2 .00 000
24.000 000
- 3. .000 -49.044
000 -31.792 1386.070
24000 31792 637.145
24.000 -49.044

1-3 PLANE AXIAL

SHEAR MOMENT  TORQ
-75.759 * 5573.075
-75.759  3781.119
-65.715  3781.119
-65.715  2225.006
-51.569  2225.006
-51.569  1005.291
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PAGE 17

PROGRAM:SAPSO/FILE:CAMELO-T.F3F
CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW

FRAME ELEMENT FORCES

ELT LOAD  DIST 1-2 PLANE AXTAL
ID COND  ENDI SHEAR MOMENT  FORCE
L I bt ettt ettt ettt
ACTING P-DELTA AXIAL FORCE: -918.343
1 000 -866.084

.000 -.260 10.188

40.800 -.260 .000
40.800 -872.489
2 .000 .000
40.800 .000
3 .000 -49.044

000 -16.159 637.145

40.800 -16.159 .000
40.800 -49.044

1-3 PLANE

SHEAR

-25.316
-25.316

AXIAL
MOMENT  TORQ

1005.291
.000
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BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plans sheets 1 thru 13 by SAMER, LAHLUM & ASSOCIATES, INC.
with Job No. 80-186, dated November 1983, for analysis Piers 13 thru Pier 17.
Indian School Road bridge at Agua Fria River, MCDOT Project No. 68074.

As-built bridge plans sheets 2 thru 20 by HOFFMAN-MILLER ENGINEERS, dated April
1978, for analysis Abutments 1, 2, and Piers 1 thru 12, MCDOT Project No. 60300.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q;00 = 184,000 cfs, Average velocity = 11.6 ft/sec., Angle of attack = 10 degrees
H.W. Elev. = 1,012.43 (Bridge open to traffic)

Total Scour = 24’

INTENT

The intent of these calculations is to analyze the 1983 portion of the bridge (Piers 13
thru 17). These have deep drilled shaft foundations. Abutments 1, 2, and Piers 1
thru 12 are spread footing foundations which are Scour Critical because the elev. of
the Bottom of Ftg (983.0’') is higher than the elev. of the bottom of the scour hole
(976.0°).

The structure is 77'-8" wide and consists of two piers with 8.5" clear between piers.
The piers are tied together at the deck only. To simplify the problem associated with
load transfer by the deck, analyze as two separate bridges consisting of one pier each.

project no. : ?40&\0 46 —|
- i : | d?a n S ' Qd g l‘d
Jcannon & Associates, Inc. o by e ricgt
Consulting Engineers checked by :‘ Zwo
I ‘ date : 7226 _ sht. 2 of_=3




Length of Br}dge 1b=22'-0" .

-
’

2ah'y 89-14", GO0, go=p', 90’07, @00, ¢i-0", §0'-0", 9o-0" §09%-0°

T

D o e s e
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Pier A nalysis :

C,or\<‘|'-t
28-4" . s8-n" L
v "
1923 3670 T 4o Pt
Bavvier Med{a" ] Top e:f Deck ] Barrier
: w Ba(rnﬂfﬁ\/gw' 020,75 /
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Top of Shatt AT e T 2220 0L et Ground
-4 Qa L4 1 3 ] L4 I { 1 r g et Gron
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4 /\Q/ / sEev. aql.o
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$ Z 3 2
‘R} @ \ col, Bott, o7fScour
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Piers 12 thrd. T Elevotion (1983 Bridge)
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Pier Aralysis  ( MJT)

Dead L ocd %fevv\-w cAure

Deck: By 4 (s8.92) (0. '5‘/ﬁ’)j+%“ y =3.9 </
Bartier( B"i_‘,",g) (e 0918+ 0. //735)( ’)(o 15 A") =0 b1 ¥
Girders (78}/44)(0 15 /:H?)(5) =41 "
b\a?hmﬁms (4 )s="- 4(:“)](/!77)(”'5)(40) =y
Mise, =p, 08 ¥/
>L=88 v

Prev Load<s

Daad L/Oﬂd ( S:ﬂ'&flu ¢u,PPorTed QPGV\ ) L_:- qol)
Max . wa)wd—mo(mré ?eaof'}anzf,g%( 90’).: 792 ¥

Prer CA,P : (4.28'x4« 351) (0.:5"4+3) = Q7% B
Col. & Shaft : (7 (2)12.72 1[2.92(25] 0,15"’/"?)(2)_ = 195 5 (obove scour Linc)
Diaphrogm @ Pier Cap :Jl-‘—,‘*—*ﬁ)éz}d(”qu.aé)(o.w)s 24,5 "
DL=ijo. 5 *
Total DL per shaft = 11105%, =tss3"/chatt
. . Bridge width allows Hor three (2’ lanes aj live Lead on
Live Load each Gadividual pier, brid S curren+t geru.‘,\% 2 laves,

Theretore , use 2 lanes For onalysts®

052"/“"4 ( Per Conhnnubéns beam

Hs 20, 2 lancs, L eachion = mbg,
5i< ,

LL = 95.2“’(2)/2 hefts = 952 K/WJC‘\"

Cﬁe&é{, Capacitiyy of Shadts (Bosed on =oil ca»Po\cA‘i;u)
T \J - r \’

ervice Dorad Load = 6553 rair g&AﬁRﬂ)
Service Live Loed = 9, 2 “/fh‘]""' clwxd',clrt'f
bso.5 C/shatt

Ulkimete Sheft Capocity= 2030 % > 420.5 © o k.

Fannon & Associates, Inc.
Consulting Engineers
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Prev -4—=Nv{#4?g ( cenT.)

check capacity
; —

check f shaft is Aflexible or igld

ot QM*_H‘S ( cosT)

S Checke. Loteral @-!-abru’td ]

o Cchack with 5'45)"

chfﬁpc
NE-BENIES

(5’) - £2,58 ¥’

Qslope of © K~ per AGRA Chavt. see W 23 A‘;%"

A 0.4 Ec g i} 5.4(3122004(536,73) E=3122 s

I o
€ 0.0 - )
g0t T ($=5")
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1L =0 vod2{Ar)(127 )= 453 >20
2 Cowsider as ficiois <shaft.
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Pl Aralysis (eonT)
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DRILLED, CAST-IN-PLACE CONCRETE PIERS iy
3%
Ultimate Downward Capacity in Kips 'LDBOK $ (? El. 948
o 400 800 1200 1600 200;/ 2400 1 /
g8 T e T T T \ - .
1 [} 1 | 1
1 | ( 1 1 ~
1 1 t | 1 N
i I i 1 1
q@ 3 [} B 1 | 1
} l i 1 F ‘E
) 1 t ] ] N
1 1 | 1 1 ‘%’
956+----- Amm——— DI NP ————— P, T MR Y
| 0 1 1 1
1 | 1 1 1 d
1 1 | ] E
| 1 1 1 l
9534+ ——-~- am—=--- To-———- [ el Tt bbb TE=-=-T—- AN
1. 1 1 I 1
1 1 1 l 1
1 1 i 1 1
[ S, P . i . e N A e
§ 9486 1 1 1 1
1 1 1 1 1
- 1 ] ! 1 1 -
£ ] v ] ] ] o
o 9434----- A —- o ——— [ Hq-\ - tmm )
5. 1 1 ( 1 i
< 1 1 1 1 1
5t T 1 1 ) i _
R | L | Sl 1 )
=’ \nTTT T T T-——--"- r=—="- aATTTTX I T T T T -
1 | 1 .1 1
] ] ] 1 1 0
| | | 1 ! o
J S R d | S PRRSRS ' .
933 w 1 I f
1 1 ! 1 A\
1 ! 1 | 1
| | 1 1 1\
+-—---- Hq—————- Rttt e e m—————
926 1 1 1 1 1
1 1 ' 1 1
! 1 1 i 1
| 1 1 i 1
QL3 -=-=- i Ikt T-==--- r———-- - T-—=---
- i ! 1 1
1 1 1 1 |
{ [} 1 1 I
9l8 | ] | i |
400 800 1200 1600 2000 2400

LA‘\ AGRA

Earth & Environmental , Inc.

ere«r@nce < GWQQL\MEC,@' [nve s"f’;god'}&ﬂ D—’«Pa’v‘(‘, A&R+
Savth & Environ /et | , lne.,
Job Mo, E 956-256 , Deded Lis/%6

I I BN N S D BN B Y S BN BN B B DS e Em

project no. : QL ol — |

project : lndian S ohrp| Rol B2
designed by : 4

checked by : :27/0%

date : =4 ¢ sht. _Z_of_=3

§annon & Associates, Inc.
Consulting Engineers




Pier ~A——vwv(/(\];i7__$__ C cont.)

DL Per Girder

= ¥/qirder
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Prer M‘%S?S (cont)

Lateral Anolysis

Stream Flow Forces ( Qo0 Flow Oeﬂdn‘ﬁ'o‘on)

HW. Elevation = 01243

A, \/GJ"""% = 16 FH/sec
hogle of Atack = 10°, use /5% For pmalysis [heck E+5°).
Total Sceur = 29,

Stream Force Criterta :  ( use ha(J’- i;w‘dgx as ana(a,c,‘; wnit)

— Ceor distance botwern columns =22.6'- 4'= 18,6’
5, Assume each shaf+t Cﬂfi’?**‘féﬂmg[nfoe :‘nd.‘viduah'}. Usz obstruction width based
en 2’ Dj' alol?r?s ot each <side oj' -Pr‘ojcc;f-e_ol area.

— Assuws— dotal shream foreo aboveths britom of t pier cap
s equally distributed 4o cach <haf+.
— Uee K=1.4 Afor shafts with dobris from HwW. Elov. +o exict grads.

4@\ ¥ X Proje cted wid, \(@ Shaj‘f'S)
| Y a'+2(=2)= &’
lndiyidual Pror A N ‘
Tied togother , f S
by o?ec/?q. ;f Projected width ¢ (® cap)
~ \:, N 76, 70 (shise)+ 2 (2')
® B = 23,84
o
- project no. : . qdod6 —|
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I Prer A—Nz(,gS'\S C LONT.)
<t \
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¥
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I se1= 0377 (=3, 86)/4 <hedts = 225 ¥
sk2 = [0.377- 1.71 (0.0244)] (23.8L)/4 =20 ks
l SEZ = [(0.377- 17/ (0.0223)]( &) = 2,48
<kq =[0.377- ;.7/(o.az44)]( &') = 2.29 ¥
I skEs =(e.377-4.7 (0.0244)J(8') = /.40 £t
skt =[0.371-7.71(c.0244)](8') =5 7
I sF7 =L0.377 -9 (o .0c2a9]( &') =212 "
sk8 = (0.277-1171(0.0244)](8") = 0.73 ¥
project no. : qdo46-!
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Consulting Engineers checked by : S
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Prer 'A"?‘-d/lM,'S.I\'S ( wMT-)

stream Fow (con)

E@ufualem Concantretted Leseds j—m—m Stream Force on Per ¢

P=(zz2s5t2.0)( )01 11") = 363"
P = (268+2.24)(Jp)(2) =4,497
Po=(2.2841.9) (J2)(2) = 4.9
Pa=lra+re)()(2) = 2.4/
Ps=(l.&1+1u2) (V) (2) = 2.43
Pe=liiz+003) (o) (2) = 8¢
Pr=(o7z+ 2)( 12)( 372) =)36"

P‘”"Fe"d;“lor o piér cap Pavnllel +o prer cap

14
Resolve A4ertel Hovee s e Lgnﬁ?-l»ud«‘/\al and Frensverse. directions
a~d divide p,%au% between ecach column:

TTransUerce. Dire c;(—\\o-\-\ 2 cos 1B = o. Qéé
ng\nﬁda}\a{ Tirectio~ =Th I5° = o0.259
Pir= 3,63 (0-964) =35 " Po =0494"
Par= 4.9) (2.946) = 4.80 Par =/.29
P%T = 4‘1q(a‘9'é5) = 4405— RL = /:07
Pat = 3.4/ (0,9(5&) = '3,2?9 Pac = 0.88
Prr= 2[63(095&) = 2.4 Pse = 0.68
Pir = 1.8 5(0.966) = /.79 P, = 0.48
.Pv'r = 136 (DIQéé) = 71.3] K PaL = "35K
project no. : 9404671
kannon & Associates, Inc. zgg:;d - =
Consulting Engineers checked by : GUS
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Pler Mf{ﬁs ( conT.)

Streom Fow (CcooT.)
4 Cop. gla02a2’

Fr / b ——> ¢

Br — ‘ P —>
Py —> ‘ Po —
Poy —> Py —>
Per —— P ——
P —> , P —
| 7
1 Py ——> ) /5' - 9 P —
Transuverse pod el L omq,\l'l—udn‘na | ™ a-d@‘
[ Leads per shaft) (Lloads Per -:haj"k')

See Compter LAvalysis (<hest 19) For Modads of Piev
Frames anél Rosuifs.

r

project no. : g4046-1
i j - Inday Soheo] RA . ol
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Piev Mﬁg_s‘:s ( conT)

Resulfs Frov Transverse frame. Arelysis

TaP Oj COIVC"""ﬁ (_T_o:”;ug '§I’\.&gc‘f' MM o . 27)
Poc=463F P.=/54F Ve = 328
s

- 1K -
MDLZ 38.6 4 Mu_=)412 ﬂgF’426‘5’k

Bett. of ‘Ehﬂf’rr ( Point of Max, Moment , Mlem 25)

P, =599K , Po=is4at, Pee =38F

=¥ -

Hoo=21.4 ep = 5206.2"F

Moo =4/

/

Rosulfs Frorr L/av\_a[:-‘-udn\ha[ Frama A—-nw(gﬂ?s

ToP of Colu(,v'\w\ .: Cm@”“ l)

Pre-o, Flse= 2

Do, of Sheft:  ( Pomt of Max, Moment, Mem 8)

’-K-

Pse =0, Meop = 2487

Checle Copocity Baced on Streui of Soi

P =599 + 54 , 38 = 712"
Sheft T.’P Clv. = 222’ (//Vk*.7
(w/ soft) Hactor=10)
Embedmont Defith Provided = 3¢ } .
f ’ ! ’ . K-
Embedm et Depth Regquired= 968'- 961 =7 sheef 7. 2k
project no. : 7/ﬂﬁ-/ |
$annon & Associates, Inc. Z;?Zizdx@ sekgl o Bridge
Consulting Engineers checked by : S
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Prer M€Y§ C wu"r)

che e caﬁa-o?tpr o hredi Cj‘ Col. £ Shoft s

( Use AASHTO G‘mu,P VO Leadig + Live Load + Im’:40+ No Gai‘dlguake.)

I-Bl;ﬁvl + Z;"(L-rl)ﬁ—/ﬁ/.;;o/@/: 1o :F-j

I= . 0,23

Qo+t 125

oo T&P OJL Colu. = { Mem. 27)

Pca = 1.5fl.o(4(o3) +1.0(123)154)+1.0(2 8) ] - go7¥

Mu. cofr.= t-B[LU(’?B—@) + /.o(llzs)/24.1)+:,0(4 Ze.5>] = (43 -k

‘Hu-DDI.(On?.: O = 0

BC—H- oj‘ %f’fi‘ (Mem. =z 5 Porvat D‘F‘ ™ax . Moma-w+)

Po=tzlio( 599 Ytua3(154) + 1o( 38 )| = 1075 " w
Mo +r.=02 00009,/ ) 1123(5 g )T 125227 =730,/ s

mw«in«}: ,,s’[;.o(z48,7)7 =3223.3

=€

Column <Slendevress

Transverse Dire o Kanz, £=42.72", rv= 0284 )27 )=z
Kb = 57.26 > 22

&pc) HMW M/\M.Q’(’ LS—Q' W.?le’léﬂ(
(_ﬁ-r\f "4"“6?'\“‘( Dire ot von k= 2]

project no. : gdodb —)
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Piev Ama&::ﬁ; ( cont )

0/ l -n"’El
s . Pt T
45 Pe L 0'41? j—qr <lewolerracs

14 (3122)(104178) _ K
Pe, col 4. = W= (42720027 T s482

344 (322)(104728)

Pe., col., lowt, . = = 2770 K
o [)»Ix 42.72. ¢ |LJ *
5 |
st = T 847 = [18
0.)x 8482
Os. = / g = .86
S. h\g/ l" 8o .
0. 752176 ///aa 12 For <lerdermers |
> ,4%(2122)(26446Q9) '
P dedt i = 2 L = 20720
= Al Liz2(42.7242)) ©
34 d3122)(259444) ' e i
M . jOon = . = é7éé ‘
Pe, et | & (il 42.72x12)]"> w
5 X /
s T T 0713 = /08
0.7(20120)
- I |
O<;-io-&,_= — oS =129
[ 97 e766 )
project no. : A 4&"!
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Pier Aralysts Ceont)

tiox. <ol Loadings (Tep of Column) #5‘/@s;"
‘F>L4 = 897 g ‘2\ (// )
-k
Mutr. = 118( ©43.3 )= 759 Mo, =7
M .lanz/,::—(p _/ :§1
:{',(::3000 PS;, ‘\{'y=60 K<‘. 2,625 " cover

s 40 main rein
>6u

ULTIMATE STRENGTH DESIGN
0F
REINFORCED CONCRETE COLUMNS

CODER  + TE
CHECKER + uM
D4tz T 7- 5-9%
JOB IDENTIFICATION : INDIAN SCHOOL RD BRIDGE,PIER COL.
DATA USED
XXX KKk¥ S
ANSLYSIS OF ROUND COLUMN - SIZE : DIAMETER = 48.00 IN.

M3

STRESSES @ O = 3.000 K.S.1. FC = 2.550 K.S.1. FY
E-CONC. = 3122, K.8.1. E-STEEL
¥AX. CONC. STRAIN (EV) .03

CAPACITY REDUCTION FACTORS :

COMPRESSION = .70 FLEXURE = .90

REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN

60.000 X.S.1.
290090. K.S.1.

WITH- 26 NO. 11 BARS  AST= 40.56 SQ.IN. = 2.25PCT. COVER= 3.62 IN.
BAR SPACING = 4.75 IN.

ouTOUT
XEExxy

LOAD APPLIED LOADS COMPUTED  STRENGTH

CASE AD AMX AMY U UMK UMY Up/ap

1 897,  7%9. 0. 2625, 2223, 0. 2.928 > 1.0 2.k

0 <:::¢>r14;4*z27f12. (:AD lu& . 67C/€?ﬁt4€zfz? t§2:>¢- X oo .

§annon & Associates, Inc.

project no. : QAo 46 —)

project : MLM_Q»%_;Q_B:!&L’&
designed by :

checked by : aHS

date : 4426 sht. £&_of 23
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l - el (comT)
*5@ 12"
dia Poiwt Max. Mrmer\?f‘ A
l Mox. <haft Loe 4s ( 03‘ ) :
Pu=t075¥
l ~ 730 789" 7" "
My.ri= 10B(T30.1 )= 60
l H“.,a? =-|,ZQ( 3273 3 ): 417 .
. ' —
406’25" cover
l . =z0ce poi, 4,= 60 ¥si 2z6%ll 4o main reinf.
ULTIMATE STRENGTH DESIGN
OF

I REINFORCED CONCRETE COLUMNS

CODER e
l CHECKER : KM

DATE 7- 5-96

J0B IDENTIFICATION : INDIAM SCHOOL RD BRIDGE,PIER SHAFT
' DATA USED

£X%¥ k¥kk¥ -

ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 60.00 IN.
l STRESSES : FC' = 3.000 K.S.I. FC = 2.550 K.5.1. FY = 60.000 K.S.1.

E-CONC. = 3122, K.6.1. E-STEEL = 29000. K.5.1.
MAX. CONC. STRAIN (EU) = .003

CAPACITY REDUCTION FACTORS :
I COMPRESSION = .70 FLEXURE = .80

REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN
I WITH- 26 NO. 11 BARS  AST= 40.56 SQ.IN. = 1.44PCT.  COVER= 9.62 IN.

BAR SPACING = 4.75 IN.

QUTPUT
I 1332231

L0AD APPLIED LOADS COMPUTED STRENGTH
I CASE AP AMY  AMY U UMY UMY uo/ap
I 11075, 789, 417. 3866, 2848. 1505. 3.6020 >l.o oK.

o : de e o0,
' < Conc . Prilled Shaft adequate {or s

§annon & Associates, Inc.
Consulting Engineers

project no. : G Lo 46 -
project : Indian S cheol Rd. e,:u?_z

designed by : HM
checked by : sws
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Summary ot Recults
3

The Pirers HAre Ue/r'ﬁca”% ond I,a"l‘?n’&“a,
=toble. For Q=co Flow Condi+iens.

F—-—-------
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Longitud thal Mode] (camtilever)

El.to{ZﬁZ' D;
¥ £ Pror ,
/ = | / xk :fﬁf?)
."\ h\'r— —> P o f
= = g1
~2 K -, —— ! ® ~
3 O ' 4 WY Cnf"'o:h‘
= = 2,51y |- S’ha:ﬁ'/
e N-\ ——  —Pq ®4-3 + R | H. 998
A ¢
(et oft) : g
@ (9\ N o~ Scourling
'g ' zZl, 968
g — D
W &
® :
L)) p -
R 9
® 4 ™
-~ ]
% <
N 1 ,
] Tip B 9332/
—ng 23 a
e Y
&2
project no. : Q0461
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i
l Computer wiedols
I Q‘Pr?ng Constovts
Based o loteval sw@grmu VVWG(W{.MS CK) 'P\/U\/giﬁJ {9? MQ# O{\.AV‘("S
I ( cheet 23) . 9?\/(&3, Cen<stawts = K(<"\0j’f‘4’)(anL.L SP&O{A.Z)
= k(o )(216")
. Use '/;"32;{'160('?&% Cuvrve
I === ST, [ e
S nd N (Pel) K,
I e o 0
1.8 - 14 18
I 3.6 20 29
5. 4 43 56
I 7. 2 58 25
9.0 74 6 -
l 16. & 89 s
(2. & o4 |35
(4.4 izt 157
I G 2 137 N
18.0 155 20
I 19. 8 173 224
20.6 123 250
I 23.4 212 275
25,2 234 303
I 27.0 25¢ 2372
28, 8 27 261
20, & 203 3293
I 22. 4 226 422
34.2 3so 454
| 6.0 373 (@)(22) 242
l project no. : FLILS ~ 1
Jannon & Associates, Inc. profset - Mﬁl‘ﬁ,&dﬁmﬁ&
Consulting Engineers designed by :
checked by : /4%
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Prev -A*Nx%§‘:s C conrt)

5-Foot Diameter

450

H
(@]
o

350 /
300

250 —

Spring Constant (pci) (subgrade pled s )

200 /
1/2-ihch -t
150 ‘
e 1-inch—=
100 /
50 / 2- nch\..//
- E——
. ///
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0

7 - . Depth (feet)

Peje/rence 1 Geote chnteal lnuec-h‘aa*—\\o«n Qaf:or-r,A»é(RA
Eavrth & é;’nUTP'a'nme«n—‘(-wll p lne. y job l\)o, 645—36,
o oted 4//6'/46.

project no. : 44046~ | -
i ject : Indign S &r!
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Iting Engineers esigned by :
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FRAMNMNE

ELT LOAD
ID COND

INDIAN SCHOOL RD BRIDGE AT
ELEMENT

AXIAL DIST
FORCE ENDI

ww
N

.

o
N

B0 e RO

[

NW WL
[ag LIRS

!
v
(N
NP

N
NINIRIA,
[aa Tl S1RN

.

Ne NeOEe N e

. 00

oo
nNe

. 80O

g
!\JG'.

e b SO

COWH
& 00w
ISISISINTS

.// / b / ‘1/'0

PAGE 1
AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FORCES

1-2 PLANE 1-3 PLANE AXIAL

SHEAR MOMENT SHEAR MOMENT TORG
. 00 . Q@
-€. 42 -103. 93
-182.0@6 -1G667. 24
. 00 . 0@
. 00 .00
. 00 . 0O
.00 0w
272.40  -11130.34
264. 91 575,12
81. 85 7976. 73
-101.21 -§75. 12
-272.3p -11130. 34
36.33 -617.65
36. 35 755. 52
24.473 3144. 50
-35. 07 -2a5.63
-94.57 -3860. 48
-37.74 5117.64
-37.74 -5117.64
182.0G -10667.24
170. 12 -103. 93

. 00 . 0G -

59. 50 -3570. 0@
55. 5@ . Q0
. Q0 .00
. 00 . 00
. @@ . 0w
.92 463. 10
-.82 365. 25
. 50 617.65
.90 521.71
. O -5117.64
.00 ~5117.64
3.51 -5039. 51
&. 31 -3820. 07
12. 36 -4543. 43




FPAGE 2
INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q50¢ FLOW
FRAME ELEMENT FORCES

l ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG
- 106. 1 15.65 ~4196. 93

1 -462.73
.0 .92 -463. 10
106, 1 =P -365. 25
2 -154.07
.0 .90 —290. 48
l 106. 1 =Y -13a. 54
: 3 _37.74
.0 . 0 -5117.64
| 13,7 L0 _5117.64
3. 0 5. 51 -5@35. 51
&0, © .31 -3840. 07
. &4.0 12. 36 -45473. 43
_ 106, 1 15.65 -2196. 93
B e mmmmm—___ng8ed _19:80 T2156.394
l 1 -476.59
.0 -.92 365, 25
70. 5 =t 500, 26
= -36. 33
.0 -. 9@ 521. 71
70. 5 -, 30 357.9a
3 37.74
.0 18.19 ~4196.93
24. 0 1a. 19 -3760. 37
56, 9 19. 34 -3223. 51
70. 5 21,29 ->805. 60
D8 mmmmmmmmm e mmm e oS TTITLZO
1 -476.59
. @ = -365. 25
70.5 .82 -360. 26
> -154.07 -
.0 . S0 ~194, 54
70, 5 =1 -130. 81
3 -37.74
.0 18. 19 -4196. 93
24. 0 16,19 -3760. 37
50. 9 15,34 -3253. 31
I i 70.5 21.29 -2805. 60
& e lOo __Eln23 7289550
1 -526.24
.G -. g2 300. 26
360, 0 = Z31. 63
2 -36. 33
.0 -. 90 457.98
360. @ -. 30 152,58
3 37.74
I .0 21.29 -2805. 60
360. 0 21.29 4855, 80
DY mmmmmmmmmmmmmmmmmoooo_ o CIIZZ TTTTICT
1 -526.23
l .0 .92 ~300. 26




PAGE 3
INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FRAME ELEMERNT FORCES

2 -36. 33

l ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TOR@
360. @ .92 31.63
2 -154.07
I ) . 90 -130. &1
360. @ =17 154, 59
3 -37.74
.0 21.29 -2805. 60
I § 360. 0 21.29 2858, 80
1 -572.97
.G -.92 —31.63
21.6 - 8% -51.53
l 2 -36. 33
.0 -. 90 132. 58
21.6 - 90 113. 05
5 37.74
. 21.29 4858. 80
] 21.6 21.%9 5318. 66
6 ———————————————————————————————————————————
I -578.26
.0 -. 86 -51.54
I 21.6 -. 86 -70.19
> -36.33
) -. 89 113. 05
21.6 -. 8% 33. 9%
3 37.74
.0 16.94 5%18. 66
_ 21.6 16.94 5727. 81
5 ———————————————————————————————————————————
1 -583.56
I .0 -.75 -70. 19
21.6 - 75 -86. 46
2 -36.33 -
.0 -. 85 93. 90
21.6 -. 85 75. 55
Il 3 37.74
) 14.57 5727. 81
Lo 21.6 14.57 6032, 62
l 1 -58&.85
.0 -.61 -86. 46
21.6 - 61 -59. 72
z -36.33
.0 -. 80 75. 55
21.6 -, 80 5&. 33 |
3 37.74
) 9. 26 6042. 62
21.6 3. 26 E245. 67
ll D N D Am S R SR M R S R e e e e —— - ———— - —— o ——
l 1 -594.14
.0 -. 46 -99. 72
l 21,6 -, 46 -1G9. 55




PAGE 4

I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q@508 FLOW
FRAME ELEMENT FORCES
l ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG
Lo -.73 S8. 33
21.6 -.73 22,54
3 37.74
) 3. 32 6242.67
21.6 5. a2 6314, 43
12 mmmmmmmmmmmme I TITC L TTCILIT
1 -599.43
I ) -. 28 -109. 55
Z1.6 -1 %8 -115. 66
> -36.33
L0 -.65 42.54
21.6 -. €5 28. 47
3 37. 74
.0 -z.91 6314, 43
21.6 -Z. 31 6251. 51
13 =mmmmmmmmmmmmem ool TIIC L LTITIITO
1 -604.72
) - 11 -115.66
21.6 - 11 -118. 05
2 -36. 33
l .0 -.56 28. 47
21.6 -. 56 16. 31
_ 3 37.74
.0 -8.92 6251.51
l 21.6 -&.92 6058. 93
14 =mmmmmmmmmmm——m oSl CIIC L CTTLIT
1 -610. w0z
.0 . @5 ~116.05
21.6 . @5 -116. 85
I 2 -36. 33
) -. 47 16. 31
1.6 - 47 6.15 -
5 37.74
.0 -14.44 6058. 93
21.6 -14. 44 5747. 07
15 mmmmmmmmmmm—en Sl TIIILCL
1 -615.31
.0 .21 -116. 89
I 21.6 L2 -112. 43
2 -36. 33
) -.37 6.15
21.6 -1 37 -1.92
3 37.74
) -19. 31 5747.07
21.6 -19. 31 5329. 96
16 —mmmmmmmmmmmmmmm S m e LT TTTILIC
1 -620.60
I . @ .34 -112.43
21.6 S 34 -105. 07
2 -36. 33
.0 -. 28 -1.92
I 21.6 -.28 -7.94




PAGE S
I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FRAMNME ELEHMNENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
1D Coug ggRgE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
) -23.32 5329. 96"
I . 21.6 -23.3% 4826, 31
1 -625. 89
.0 . 45 -105. 07
21.6 . 45 -95. 29
y -36. 33
L@ -. 19 -7.94
21.6 .19 -11.97
3 37.74
I .0 -26.38 4826. 31
21.6 -26. 38 4256. 54
18 ———mmmmmmm e LoD
1 -631. 18
.Q . 54 -95, 29
21.6 .54 -83. 62
2 -36.33
. O L1 -11.97
21.6 -, 10 -14.1
|I 3 37.74
N -26&, 41 4256, 54
21.6 -28. 41 3642. 81
19 — o e
1 -636. 48
. @ . 60 -83.62
21.6 . 60 -70. 64
2 -36.33
.0 .03 -14,17
I 21.6 -. 03 -14.71
3 37.74
.0 -259. 4@ 3642, 81 -
21.6 -29, 40 3007. 83
T Dl
1 -641.77
.Q .63 -70. 64
21.6 .63 -56. 95
Z -36. 33
l .G . 04 -14.71
21.6 . G4 -13. 86
3 37.74
) -29. 30 3007. 83
I 21.6 -29. 30 2374.97
3 g O e
1 -647. 06
. @ .64 -56. 95
2i.6 .64 -43.23
I e -36.33
. @ . @9 -13. 86
21.6 . 05 -11.5@
3 37.74
I .0 -28.10 2374.97




PAGE )
l INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, QS5S00 FLOW
FRAMNE ELEMERNT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
. 21.6 -28.10 1767.94
22 e e e mm oo mm e laoooC

el -43. 24
6l -3@. 16
.13 -11.90
.13 -9.19

-25.79 1767.594
-25.79 1210.91

N [N
- an
e o0 e

X
[

-30. 16
-18.47

-9.19
-6. 14
z 1210.91
2 728.81

N

-

ne 0 0O
o
Y

N
[

. .

N
[

-6.14
.13 -3.22

-17.64 728.81
-17.64 347.78

N
[
e o0e me
[
w

[N b
[ e
. » L] L] . 1 4 i . L] L[]

K
[N

e oo e

]
e

Q
)
.0
l 21.6 1@ -.97
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INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORW
4 ___________________________________________
1 -B673.52
.0 -.12 2.50
21.6 -.12 . 00
2 -154.07
. .18 3.92
21.6 -. 18 . 00
3 -37.74
.0 -4.39 94, 87
21.6 -4.39 . 0
B mmm oo m o e
1 -572.97
.0 .92 31.63
21.6 .92 51:54
2  -154.07
. . 9@ 194. 59
21.6 . 9@ 214.12
3 -37.74
.0 21.29 4858. 80
21.6 21.25 S318. 66
R it T eI P e papupupap ey
1 -578.26
N .86 51.54
21.6 . 86 70. 19
2 -154.07
.0 .81 214.12
21.6 .81 231.55
3 -37.74
.0 18.94 5318.66
21.6 16.94 5727. 81
A it T T PP gt
1 -583.56
. @ .75 7@. 19
21.6 .75 86. 46
2 -154.07
N .63 231.55
21.6 .63 245. 09
3 -37.74
.0 14.57 5727. 81
21.6 14.57 6042, 62
BB mmmm e m e m oo oo ool
1 -588.85
.0 .61 86. 46
21.6 .61 99.72
z2  -154.07
.0 .41 245, 09
21.6 .41 253. 86
3 -37.74
.0 9. 26 6042, 62
21.6 9. 26 6242.67
R et L T pupupuptpue
1 -594.14
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l INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FRAME ELEMNENT FORCES
I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG
L0 .46 99,72
21,6 .46 109,55
2 -154.07
.0 .16 253. 88
21.6 S16 257.37
3 -37.74
.0 3. 32 6242.67
I 21.6 5.3% 6314, 43
S mmmmmmmmm e mmmmm o mmmmmmeenooo o ITCILIC
1 -599.43
. . @ .28 109. 55
. 21.6 28 - 115.66
2 -154.07
.0 - 10 257.37
21.6 —l1i 255. 27
3 -37.74
l .0 —2.91 6314. 43
21.6 -2.31 8251, 51
HE mmmmmmmmmmmmmmmmmmmmmm Tl 2ZTLLTC
1 -604.72
. @ L11 115. 66
21.6 T11 118. 05
2 -154.07
.0 -.35 255, 27
21.6 - 35 2a7. 80
3 -37.74
.0 -8.92 6251. 51
21.6 - 6056, 93
A7 mmmmmmmmmmmmmmmmmimeeo ool ZC L 2TTTLIC
l 1 -610.02
.0 -. @5 118.05
21,6 - 25 116,85
2 -154.07
.0 -.58 247. 80
21.6 - 5g 235,37
3 -37.74
.0 -14.44 6058. 93
21.6 -14. 44 57a7.07
Il 86 —mmmmmmmmmmm-—- ool DL LJTIZILTE
1 -615.31
.0 -.21 116. 89
21.6 - 2 112. 43
I 2 -154.07
.0 -.78 235. 37
21.6 -.78 Z1&.55
3 -37.74
.0 ~19.31 5747. 07
l 21.6 -19. 31 5329. 96
3Y mmmmmmmmmmmmmmmm = oo ZZLTC L TTIZIICT
1 -620.60
.0 -.34 112. 43
I 21.6 - 33 105. 07
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l INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, QS00 FLOW
FRAME ELEMENT FORCES
I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG
2 -154.07
.0 -.95 218. 55
I 21.6 -1 35 19a. 11
3 -37.74
.0 -23.32 5329. 96
21.6 -25.3% 4826. 31
4@ ——mmmmmmmmmmmmmm e CTITT L ZTIILTC
I 1 -625.89
) -. 45 105. 07
_ 21.6 -, a5 95, 29
2 -154.07
l .0 -1.07 198. 11
21.6 -1.07 174. 8%
3 -37.74
.0 -26. 38 46826, 31
l 21.6 -26. 38 4256. 54
B] mmmmmmmmmmmm e m ool
1 -631.18
.0 -.54 as5. 29
21.6 - 54 83,62
I 2 -154.07
.0 ~1.16 174. 89
21.6 -1.16 149,81
3 -37.74
.0 -28. 41 4256. 54
21.6 -26. 41 3642, 81
47 mmmmmmm e LT TIITLTC
1 -636.48
L@ -. 60 83,62
l 21.6 - 60 70. 64
2 -154.07
) -1.20 149. 81
21.6 -1.20 123. 80
5 ~37.74
. -29. 40 3642. 81
21.6 -23. 40 3007. 83
83 mmmmmmmmmmmmmmmmm o TIII L TOCLLTT
1 -641.77
I . -. 63 70. 64
21.6 -. 63 56. 95
2 -154.07
.0 -1.20 123. 80
21.6 -1.26 57. 63
3 -37.74
.0 -29. 30 3007. 83
21.6 .25, 30 2374.97
dd ———mm e r et e r e e e m = =
l 1 -647.06
) -.64 56. 95
21.6 - 64 33,23
2 -154.07
I .0 -1.16 97.83
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l INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW
FRAMNE ELEMNENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ

21.6 -l.16 72.88
3 -37.74

. 0 -28.16 2374.97

21.6 -28.10 1767.94

45 —mmmmmmmmmmmm— L LDTIIIC
i -652. 35

.0 -.61 43. 23

21.6 -.61 36. 16
2 -154.07

] -1.06 72.88

21.6 -1.06 49. 95
3 -37.74

.0 -25.79 1767.94

21.6 -25.79 1216.91

46 —mmmmmmmm-mm--o oSl TTIIT L TTIILIE
1 -657.64

. @ .94 30. 16

21.6 -. 54 18. 47
2 -154.07

+ U T 92 49; 95

21.6 -.92 3a@. @9
3 -37.74

.0 -22.32 1210.91

21.6 -22. 32 728.81

47 mmmmmmmmem-o-o UVl TTITT L ITILIE
1 -662.94

.0 . 44 18. 47

21.6 -. 44 8.97
2 -154.07

. @ .73 30. 09

2l.6 -.73 14,37
3 -37.74

. @ -17.64 728.81

21.6 -17.64 347.78

4B mmmmmmmmmmmmmm e Dol
1 -668. 23

4} . 30 8.97

6 -. 30 2. 50

.0 -.48 14.37

21.6 -.48 3.92
3 -37.74

7] -11.71 347.78

21.6 -11.71 94.87

Z1.
I 2 -154.07
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I INDIAN SCHOOL ROAD BRIDGE AT AQUA FRIA RIVER, LONG. FRAME, QS0@ FLOW
FRAME ELEMENT FORCES
l ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAK MOMENT TORG
l ___________________________________________
1 . 00
.0 . Q0 . 00
13.7 .00 . 0@
36. @ = 20. 92
&0, © Z.23 74.44
&84.0 3.32 154. 12
I 106, 1 3.20 247.11
2 ___________________________________________
1 . 00
L@ 4. 88 247.11
24.0 4 364. 23
50. 9 5. 36 S508. 31
A . 7@.5 5. 71 620, 34
- 1 . 0
.0 5.71 620. 34
360. @ 5. 71 2675. 94
4 ___________________________________________
1 . 0@
. @ 5.71 Z675. 94
. 21.6 5.7 2799, 28
1 . 00
.0 4.75 2799. 28
) 21.6 4.75 2901. 79
b ———————————————————————————————————————————
1 1]
.0 Z.97 2901.79
I i 21.6 Z.97 2966. 04
i . 0@ -
) .85 2966. 04
l . 21.6 .85 25984, 33
1 . 0@
.0 -1.50 2584. 33
i Z21.6 -1.50 2551. 96
t.) ___________________________________________
l i . Bu
. @ -3.92 2951. 96
Z1.6 -3. 592 2867. 28
1@ —=m=dmmmmmm o Tl TLIT LTI
i . 0@
. -6.21 2867. 26
Z21.6 -6.21 2755, 22
11 =mmmmmmmmm—— oLl LLTITTLTT
II 1 . 0@
@ -8.26 2733. 22
21.6 -8.26 2554. 8@




FRAME
ELT LOAD
ID COND
i

1

1.

1

1

1

1

1

1

1

1

AXTIAL
FORCE

DIST
ENDI

INDIAN SCHOOL ROAD BRIDGE AT AQUA FRIA RIVER, LONG.
ELEMENT

FORCE
1-2 PLANE
SHEAR MOMENT
-10.01 2554. 80
-10. 01 2338. 48
-11.39 2338. 48
-11.39 2092. 4@
-12.37 2092. 4@
-12.37 1825.24
-12.92 1825, 24
-12.92 1546. 17
-13. 04 1546.17
-13. 64 1264. 45
-12.74 1264.45
-12.74 989. 34
-12. 00 989. 34
-12. 00 730. 06
-l0. 84 730¢. 06
-10. 84 495. 82
-9.25 495, 82
-9. 25 295.95
=7.22 295. 95
-7.22 140. 04
-4.73 14@. 04
-4.73 37.81
-1.75 37.81
-1.73 . 0@

PAGE
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STRUCTURAL CALCULATIONS
FOR
OLD US 80 HIGHWAY BRIDGE

AT

HASSAYAMPA RIVER

r_--.------

project no.: __CA 949461
project : @ld US B0 Brida¢
designed by : et}

checked by : =
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BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 24 thru 37 dated Janurary 1994. Old US 80 Highway
Bridge at Hassayampa River, Project No. 68399.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q,,wcnors = 89,100 cfs, Average velocity = 14.5 ft/sec., Angle of attack = 10 degrees,
H.W. Elev. = 849.70 (Bridge not open to traffic)

Total Scour = 39’

project no.l: G@Eo46—)
. j - old S0 tghway L
annon & Associates, Inc. 2::;; d;;f“i—{_ﬁﬁ'“%ﬁ%‘
Consulting Engineers checked by :' -

date : /264 sht._2_of 24
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Prev A’wgsl\s ( conT)

Dead Load Svpeestvucture ,(B\r‘:dge has no u)earfr\g mr{r—ace)

Deck Slab = (&h)(78)(015%) = 7.8/

Barrier = 2(0.4*/) = 0.8 4T

Cham Fence.: ( nddude  come. ?ede<+z2’) = o, | %
= 105 4+

Build-Up : (dse 3"dvg) 3z (43/2)(015)(8)

sSHTO VI Giddor: (1088 20a)( 008 TN 8) . ou = 904 7
Intemediate ):\aphraam}[(M./z.)b7.67'-7(%5)](%)(ﬂ,/6 )(2 )(,-i,"s’:) =057/
N - .‘/,
Misc . =2.14
19 & %</
Prer Load :
Dead Load y ,
Maox ?wpwwum«cpeaar\‘w <175 "(21.5") = 23&‘7';;
Prer Cop = 6 (476" (78") (015 K aid ). = 474q.i
Diaphragm @ Brev:{( 4' Jir67-71U5E))( 3)0.15) = ’; =
= o0

Appron . Dead Load Yev Shatt: (Te weour Linx)
3003% <hafd +tﬁx(§)7‘(2512;')+ﬂ’(§$‘2) (g)gi-7g7ﬂ(0./5)
= 75&16 K\k {ql‘qﬁ
= ?42é K/V‘kaj—f
Live Load

iz"v:’- C;jaiﬁf— on bridge duw’n&, tf’lova( . o nasd - choole
! '
Chedk Copacity of Qkaj/i':( based on =0 Caeao;‘bt])
g@t’w\% D\J—eaa{ Loead = 94’2- é )]
Serview Live Loed = ox /// <ht. 7.
Ultimate Shaft Copact) = 1205* > 942.6° ok

6 Che e Lotreval Q*-l—o«(gfl)\‘ta i

[ 2]

-—--------
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Ewironmestal ,lnc., Job No, E9£-~23b, Doted Yissas

I ProjectOld US Highway B0 Hridge Job No._gy5—36__
FIGURE 5 \l
ESTIMATED ULTIMATE DOWNWARD CAPACITY OF STRAIGHT, §
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Pier Hnalusis Cwu‘\‘)

L oteva l -Aﬂ\ﬂ(/l-d{‘s\ts

Stream Flow Forces  ( Qrawolmt FHow Conditisn)

HW. Elevatten = 8497
A—v% L/e/loc)'tﬂ = 4. j‘f/%c. _

le aj' Attactke = 10° . Use &7 i :{-—or’a»M,L}a, (Atnde X + 5°)
Totzal Secour 29

Stream Fovece Criteria s

— Clear detonc e between ﬁ‘\n{ﬁ‘z =i4.58",

Assume edd<sheft cavvies ~f-a-rc9.s Tnol?v?duall/\?, Us<2. Shﬂj“? drametfer
with 2' of debris ot eadi side of Prejocted area.

— Acsiurs Fotal <sheam «jﬁorce_ on ‘P?e\" ca,F Ts e@@a”}a\la\oh’?bwﬁ
“4o eacl <k&‘f"(‘ .

— Use k=14 Afor shoffs with debris.
— Use k = o7 —J—OY' vound ij‘f‘? W?‘/‘u"""(ﬁt OLlfbt’I€~

— Acsuma delris extends 2’ below o, Slevetion.

Projected Width : (® <hafts)

s'+2(2') =49’

Propoted Width - (& cop)
28 (smisr) +2(2)

=24.2 ."_ .
project no. : ad Tjé -
. i - Old US 80 Highwas Brid
[Fannon & Associates, Inc. Projset & == psag Bricye
Consulting Engineers esigned by
checked by : =
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Pler -;410,@31_; ( conT.)

<tream Flow  ( conT.)

Pmox, = 2 —Paug. =2( l-d)(lﬁc)%oo = 0, 589 K/f"’z

LHP = 0,589 _
P 8449.7- 824') ~ 0025 =%/

W%

el 845.2)

N
B

g o~ -
-

.—i'
NN:—N\I Y oNN

R =

SF, = 0. 589 ws f (24‘2) = 14.26 %/,

SFa =f”»784'2.47'(0102¢)J(24~2) = 2.78

3F5=Ea,539-4,4?(’0,,7;5)3_,:"24.2) = .54

SFy= (0.529-444(0. c25)] ( 4) = 4.24

Sk = fo,é’@?‘é'49'(0-o;5)j (C?) = 2. a4

sks =[0.589-849 (c.c2¢)] (a) = 334

sFr= [0.589-1049(0.0267(2) = ~:g

SFs = [0-5‘8?-—12'(0.(;;;)](9) =-2:60

SFg =[0:589-12' (o,azl—)j("'%4)(5—) = 09.72
project no. : FLodE

project : Qld US 0 Highwou Byridy
designed by : [ J
checked by : TE

date : — 776 sht. 10_of 24 _

l:annon & Associates, Inc.
Consulting Engineers




Pier Arolysis (conT)

shtrean Flow ( coom)

SHe = [0 s89- 14(6 025)]( 1.4 >C§',0)
<Fy=[ecceq-14'(e. 022 J](*Ka)(5.0)
SFnu= [0.589 —18"(s. 025)](°},/'4X £o)
 SFi3 = [0.58G - 20'(¢:025]] (%)(5,0)
SEHg = Eo.S’SQf 22'("025)](02(4)(50) )

|}

ooy

il

¥/
060

0.4
0:35
0. 22

0.10

Etgm\/a\e’nﬁ' C o centrate A L&adg —‘-er <strcam Forcz on Per:

= (4. 2{+12 75')(‘9(2 49) /9/ "/ﬂwj—-l'
P.= (/2.75+11.5'4Xﬁ) (2—)(/) = 6.07

L =(4.2913, 84 )( 5)(2) =8.3
—(3.s4+5 29 )(£)2) =7.23
PJ»-— (329+244)(2)(=2) =633

P =(294+2.60)(2)(1.51) = 4.2
P, =(o72+0.6)( %) (2) = .22
g ‘-‘-(o,é—P 0;4’7)(’5\')(2‘) = /07

I

Fg=(048Tto3)(£)(=2') = 6,82
Pwo=(o3Ft0.22)(E)(z2) = 0.&7]
Py = (0224 cuo)(3) (3 )=032

Po=(oci0+0 )(-'5)(1’(') = 0,09
44 . 55%

Resolve 4otal Jorces Tnto Lovxﬁ?‘ﬁ/fd‘\ml ond +rans Ugrse directews

ond divide .Q.%Ma“«g between each column:

Transverse TDirecttion c6s I15° = 0.9466
L Lang,l\"}-udu\wl >irectlen : sTh 15° = 0.269
project n%. : 04’f6’t
. roject : us ‘ -
Eannon & Associates, Inc. e
Consulting Engineers checked by : Te
l , date : 2724 sht. [l of 24




I Pier Analysis  (comT)
I <tream Flow , ( «ooT)
Pr= 84 (0.968) =g.u" Pe=217"
I 1 b7 (040’66) = 5"86 Pz[, = 1,57
Ppr = 503 (0946) = 7.88 Poe = 2.0
I | Per = 727 (0968, = 698 Per =187
I Por = 6.33(2.966) = 6.4 PeL = /.64
Pur - 4.2 ©.966) :‘/4'24 Peo =199
I P27 = "%?(O'qbb) - ': Pa =034
Psr = 107 (2:944) =103 PsL = 0.28
l Ppr = 0(82(0‘%&) = 0.79 P‘”_ = 0.2
Por = (9!5’7 (0‘ Qéé) =0.55 ProL = 0:1&
l Pyr =032 (2.968) = 0.3 PoL = 008
P =009 (o.ab4) = 909 P, = 002 .
I 51.84819’ & C"‘f’
811 > Z 207 > 1
5.8 —> .57
b -— 210 —>
b B> [ 87>
I 51l —> /.64 —>
Ao —> 10g —>
[ 28— 0.3¢4 —>
| 03— o 28 —>>
l 09— 0. —>
0,65——— oHg —>
0.3 —> 0. 08>
f
I 0.09—> A 824,0' 826.9 o022 >
I Tra:‘st)gs :haojf_i)l LO"\QH'MdL.MZl Mon{
(Loads Ter o
LLoaés.'Per' = ho )
Seea Compwiter -A-nagv‘f,?is f‘m" NNeodels of TPrev Franies omwd :ﬁ'
I avxovbgs s o:)f‘ Streom Foyvces.
project no. : 724046 ~)
. roject : Old_US 80 i
Eannon & Associates, Inc. designed by : vy
Consulting Engineers checked by : e
I » date : 226 sht. 12 of 24




Pler Arolusis (couT)

Results ‘-_l"'m TransersC trame A'“—GWU o<

Top of Colume i ( Mom. 45D 'SP
Poo= 78365 ?Ll.: o Ps;:=/54,5’/,‘
Mou = 32,89 -t ~, = 0. M<e=—2170.48

LHOW\. ‘32—) T .‘Pp‘_"- 7451 ?9‘/ ?1_1.""71 ~P§F=’/7: Y4 *
=K
Moo= 7,8 "% , M=o, Mep=228% 84

Berr. of Column @ (Hlewn. 48 ) :
Vo= 8442 Poo=o, Pep=r15431%

Mo 20777 Muc o Mg =-idsd T

r= K

Beoty ot Sh@-f"f’: : (e 53) 5L6”<P

(P+. 4 Max, F"a\mav"")
PoL = 4?559"f P=0. ng-'—'- 154,31 "%

K -

/
Hou = 0.5+ =0, Msp= 338/

Mem. 4o; Pyo= 958 92, Pu=0, Pse=-i2.8"
MDLz‘d-D/ < HMic=o0, H¢p233754l—“
Tor of <shaft. ( Mlewm. 49)

]

' K
Pp_= 97/ 83" . Peo= . Prr-: /154 3/
Mo ==18.82 """ Meo=a. Mee= 12006777
QQQWH'S $rom w}-}udﬁr\a'#‘kame Aalysts
U J
Top of Colummn: ( Flem. 1) Top of ?Mf—-(»:CMm.g).
Pece = 0, Mee =0 | TPee =0, Mse = 244 ¥

Sa'ﬂ’, ot Qkaf-r N CM@M"/ , Poeinat oj’ Max. Momewt )
Re=o, MS‘F=5522"K

project no. : FL076—|
i j : g 8 XV 1/ 3 28
§annon & Associates, Inc. project : Q1 UE B0 S
] 1 designed by : HH
Consulting Engineers Shooked b =L

date : 294@ sht. 1?2 of_2Y4




Pier Aoy sis ( cowT)
Checle Sha:H- Capa c)«'(@ Boced on Stressth of S'ol)

Pr= 79558+ 154.31= 1/s0% (HMem. £3  conhl)
Shatt Tip Elev. = 770’ ~
Ultimete Capa cA{@ of Qoil = 1246° > (/5D o.K.
1 A | T
(w Soj‘fg-jadWM.a) (. 7, AGRA Chart)

Embedment :Daf]z‘ Provided = T7870'- 7720.0= 17’ S Sl T
ém[?édww Reguirect =~ T8Ne-774 =13’ AGRA Chovt .

Che che cafw}ﬁ& Based on Streaghh  of (Column § Shott

(Use aAsHTo Group VI Loaddy + Live Load + oot ( Wo t.m;ctﬁuzu.)

”nib

‘3(ﬂgb*/ (1) +//Z—Ho/é'+m<}1]
Note: No Live Load on gr?d}e.

5 'T,P ;j- Ceoluvmn
Mem. 45+ T = 130783 40)t1 0015435 = 1219 ©

Matr. =1 3000(32,99) + 1.0(-2/7048)) = 2779 "

Mu. = 0
"%
_ K
Mem, 32+ Pu=v2(10( 744, 99)+ 1.0(=17 5')] = 742
Mactr.=1:3[10( , 8 )+ :.o(zzS’?.sé)] =297’
Mw-lor\a = 0

Bott, 0“(‘ Column :
Mow, 48 - ‘Pu-—t%ho(5’44,2)+l0(/5'4-?/)]—/2—4’8

-

F-------_-

Mutr =1 2000020090+ 1,0(- 19454.7) ) = 1863"°
H“.lm?:zl\’;()éé> =3458
project no. : a4o046-1
i j . old US Bo Bvrdag
fannon & Associates, Inc. project : 014 LIS Se_8 g
C Itina Enai designed by :
onsulting Engineers checked b Ta

date : {y/¢9 sht. 1t of 24




Piev -»Am«wgs?s ( conT)

B o+, @j— ?Mj-'f': ( Pa,‘”;. o Moax, MM)

Mewm. =53 r.= 020100 P2558 v .0( 1543/ )] = |495 ¥
Mz 1-3 [10(e, 1 8)t1o(228.)) ) = 440 =
Motog = 02 467. 2] = 870"

Mew. 42 Pu= 130 958.92+ (- 17, s')] = /.224:‘
Mu-l-r.:laf-p,o/-rg;-;,s—‘,,j = Z39
Mu-lomg = 2] 464. 2] = 87"

T"P of ghaj'-’r :
Mewm, 49 ?u = L%(l-ﬁ(q//'ga -+ l‘DC/$'4,§/ )J =/586 K
Mutr =12 (-8, 824 [20/,67) = /538"

r-r

H“-fﬁng’“"5£2¢{5)] = B45,9

project no. : FdoLé ~ |
§annon & Associates, Inc. project : -2 A ﬁﬁ Fighuay Grifge
Consulting Engineers checgknee g b: ; =5

date : 6/26 __ sht. 15 _of 24




Plor Ms-‘s ( conrr)

Column  Slendeyness

[

k=12, {as8.2) wi=035(s)(*")=15
k% = 54, 88 =22

Trarsuverse DTre crfion:

Lo M oot must be W\agﬂ/\‘ﬂjﬂ\-&é .

. L 2. (58.2002)
Longitudinal Directions k=21, XS BT .98 < oo
l _ T E1
7 RO CITPE
+x Pe
s . L 3.4 13
TT 1= 2 264340
Pe. ol +r. = Cl\z x58.2{lx \?_"4} = = 1154 “
¥ (3i122) (25a347) K
-Pc, col ., lwn},— Cl" X 58.2/x > 7 ) g 3642—
Mem, 451 g = — 1:2!2 =7,19 J;.lw&: _L_.Lz_’z /.92
2:7(11164) ! 0-7(3642)
Ylom, 32 : (f;'h”.:'— 157_//4 0 ' —
. _ g .. l —— — .
07/”/54) T 11(3642) /4
Mem, 48  Js ﬁ.=—/—_%=/«20 A;l,.?= — !/325 = 2,04
_ _ 72 (2122)(72374) < 16330 " 07(€64‘”)
'_Pc, du«:f’f./—h'.’ ([.’LXF&Z]X \11)>- ‘411 3
o, }
7‘(3122)(372 319) _ K
e, sweft, ma, Coursgam 20> £332
' l
Mem, 53 ﬂr;.-*v.: — dd= =].1& X;,lg—?_= /__j_éﬁf_f'/-é'?
I ™ 23(/6330) 0-7(5332)
. /
Hom. 403 §s4r = | — I224 _ 112 J:-"“gz ____{Z =147
07(/5330) 07(53;>)
Mem. 49 g 4= = Js
/_77(1611—%%;_ 114 s‘.tmz ;,fzg}‘;_ =/59
) 52)
project no. Gdo L& =
§annon & Associates, Inc. Project dﬁd ., Gridgf
nsulti ;
Consulting Engineers checked by Te

date : 4/94 sht. Ll of 24




Biec dvalygis (con)

MGK. C‘{\

Leads

CMem. 45 Pu.=1219F

-f’c = B3s00 ‘PS’T, 'f’ :éﬂ K<y

Mutr.= 119(2774) = 23077

Mu.lmj’= .
Mem, 32 Pu=9438

Mu.4r.21.14(2971) =23387"7

Hu.lna= o

Mem. 48: Pu= 1298 ¥

o

| 4

2,5" clr.

1 ele:
Mot = 1,2(1863)= 2236 o main. reid. .
_ - 20| york,
| Made= 3,04 (344:8) =708
I ULTIMATE STRENGTH DESIGN
OF
REINFORCED CONCRETE COLUMNS
CODER HONG MEI
CHECKER :
DATE : 7- 3-96
JOB IDENTIFICATION : OLD US 80 BRIDGE,PIER COL.
DATA USED
l Adkkk khkik
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 60.00 IN.
STRESSES : FC! = 3.000 K.S.I. FC = 2.550 K.S.I. FY = 60.000 K.S.:]
E-CONC. = 3122. K.S.I. E-STEEL = 29000. K.S.:
I MAX. CONC. STRAIN (EU) = .003
CAPACITY REDUCTION FACTORS :
COMPRESSION = .70 FLEXURE = .90
REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN
I WITH- 20 NO. 11 BARS AST= 31.20 SQ.IN. = "1.11BCT. COVER= 3.50 IN.
BAR SPACING = 8.10 IN.
OUTPUT
I *kkkhk
LOAD APPLIED LOADS COMPUTED STRENGTH
l CASE AP AMX AMY UpP UMX UMY UP/AP
1 1219. 3307. 0. 1422. 3863. 0. 1.168
2 948. 3387. 0. 1005. 3601. 0. 1.063 }>h0 pll b
I 3 1298. 2236. 705. 2228. 3842. 1211. 1.718
project no. : qLoa6-)
Eannon & Associates, Inc. project : 214 S B& 9 cidge
Consulting Engineers designed by :
l checked by : s
date: —_&/2&  sht. |1 of 24




Prer #lralq:s§;§= (loo~7T-)

Mox. shait lseds .= 3000 Ps'. F5= 60 wsi
M. £3: Pu= | 495 ¥
MHudr.=1.15(440) = 506 '™
Mqu§=Lb7(9%O=14531—L
Mem. gp: Pu=i2=4 ¥
| Mot = 112(42G) = 492177

Muten =144 ( 870)=1294 ¥

M-(/VM.4q".PM=1386K .
Mudr. S 114(1538) =1753 "7 |
Mu.loy = 1.69( 345 8)= 550 g z0%|l

ULTIMATE STRENGTH DESIGN
OF
REINFORCED CONCRETE COLUMNS

CODER :  HONG MEI

CHECKER :

DATE : 7- 3-96 -
JOB IDENTIFICATION : OLD US 80 BRIDGE,PIER SHAFT

DATA USED

khkdkk *kkk

ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 66.00 IN.

STRESSES : FC! = 3.000 K.S.I. FC = 2.550 K.S.I. FY = 60.000 K.S.1
E-CONC. = 3122. K.S.I. E-STEEL = 29000. K.S.1
MAX. CONC. STRAIN (EU) = .003
CAPACITY REDUCTION FACTORS :
COMPRESSION = .70 FLEXURE = .90
REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN
WITH- 20 NO. 11 BARS AST= 31.20 SQ.IN. = .92PCT. COVER= 6.50 IN.
BAR SPACING = 8.10 IN. )
OUTPUT
khk'kkk Kk
. LOAD APPLIED LOADS COMPUTED STRENGTH
CASE AP AMX AMY 195 UMX UMY UP/AP
1 1495. 506. 1453. 4129. 1401. 4024. 2.766
2 1224. 492. 1296. 3879. 1563. 4117. 3.173:}’>I.O o, K
3 1386. 1753. 550. 3459. 4379. 1374. 2.497

I N S BN BN BN BN N BN BN B BN B EBE EBE Em ..

project no. : 440 461
Fannon & Associates, Inc. project : Z1d_UUS £ & =id
Consulting Engineers c::::gkn: b y: =z

date : 277& sht. 18 _of 24




Piler g% Sis ( c,o/q‘r.)

'gmmmarg_ of R 2 el

The ravlty of the edasthic avofyoes vring SHE20 ncac ot
Hat Hhe pleys are §wb VI\%ws vt the &L,,wcgma
flow fate

6wu; Yhe 51/\0\% were fwfwnim) th? (Qénwe r, ;A
c/\’)e&k O-C e va \AIAY 0? Fhe gprv 5‘1/)7{70 C&r/’»"gcr’

moded Uswa the rogem (OMBLZE Wrs watydried » COMLZH
whih accotm®s Hr non- m&ar)v{\( oF svi| ~strucSure
m‘}'em;f/ N Cy cur\/€5> Wlé\ca‘}' ‘H\Cj’ 'Hﬁe pl&TS afe

wstable dye ‘?}r; Maéﬁﬁ\/a‘)'& @mbcdmem‘f

Due Yo Hhe \m mc‘a‘h/rmmﬁtc mw\wg of Hhe s-ﬁa)p MT
avia) L(éts o+ (9 recommenced thot Hae brtéja be Jeﬂﬁw»hﬁ

SCOVY Xt vca ’

project no. : GLoL6 -]
: ject: 2ld IS B¢ Brrdie
Eannon & Associates, Inc. project ™
. , esigned by :
Consulting Engineers checked by - —

date : 8/86 sht. 14 _of 24




COMPUTER ANALYSIS

project no. : 44044 |

fannon & Associates, Inc. project : QS 20 Brifge
Consulting Engineers designed by : =k
checked by : Te

l date: _&/4 6 sht. 20 _of 24




CO“MEWF&f WModels

Tianverse Prer Frame YW\ oded

78'~0 "
AN A 20" 20", 9 4 Pler Cap
848.59’
o~ Pr Q' @ . @ @ @:
T —fr/ :2 ! 30 4 zo~
== O] ) @ 3 g
tg"_ - :‘ L X4 7 ¢3/ 445 —+ I
.:_: —_— ' 9 - L3 .
== 9 el e o
— . 4 4 ! 432 446 —
L . ~——Pur @¢>~-€ - --»Column@j:[q @‘ 25 ‘. a7 ﬁﬁ /El P
. AY .
82" = @"b ¢ 20 @034 @«»45 N _ & = -
pNete * N
$haj* 44 = M""‘f NoJC h
554 @:r\)o.oerW - 66
® PRI
cl, )
ey Ser i
N _AAMH.g —Wire 2/ - 35 _MHI 44 /
< * <
o { 4 -0 :» =~
=, %E ] } ] Tip &. 170" =
70 R VYV PR Y 128 {42 &b /
3_:(2__ wa 15 gﬁ 29 %. 43 %. 57
" (&)

</y
Wea, = 9¢ sv7 .

1 ;.. - - .
_—rca.?-'i ﬁ(?z)(el'lz) = 32028394 -ACO"{J = (7Z)<9/./2)= 58417, gf:ﬂ,: 2122 w5
Ia!.=“013 = |0 fz%(éo)d"l'_] =636172 4, Aol 22824 W, E ) = 3122 el

T sheft = 1014 = 10 [—;‘z(éé)4 ﬂ]=9%/4/?t714,4<uj4=34/q7n1, E ot = 2122 ksi

f. = 2000 Ps .

Note: Use 1? ~or Colu. k Sheft's lg,-fw oww%_s‘«rs,

By
i

project no. : 44044 -
. ject : 2ld_US 80 thshay Beidge
kEannon & Associates, Inc. project : SL2_ Highay Be
. 3 designed by : 22|
Consulting Engineers checked by : —

date : 7724 sht. ‘2L_of 24




Cem()w+e-w Mod &ls

Longi-h,{dfwal Pler Frame Wodel ( cantilever)

& Prex Ca .
( el 8ag =7’
Da— —= P ¢/ >
\_ *N:b_ — N < S\I'
N i — =2, @: x ~
(3] -
L ) o> k
o — 12 —T %
T — \ b L\ [\
Tlow Line Y '—: ! @: = A
E,L 925 -~ NNy —_— ! 03 -~
/ < X — YOL‘- @:,4 ’\_\
_K 5:&@ N ~
- -
- _i“o" q4 5 P_A— ~
. %
55 ’
shaj—r El. 830 -
¥
,\
" -
® i
gcazAY Lu-'nl
& 18’7.02
—More & —_—
L
o- ) -
. ??‘;’ ‘ ~
Tip &l =
T70' Yy, & iy 12
T 14
m

I EE - N B A BN B BN BN BN BN B Bh B B .

project no. : ﬁdﬁjé—l
I ject : Oold _US 80 Hidhuay Bridae
|>annon & Associates, Inc. 3’°’_e°‘ e VRS Lo
Consulting Engineers esigned Dy :
checked by : TS

date : %24 sht. 22 of 24




C,e—m_ggé-f-er M\ o dg s

g'PrFAg Constants

Based on loterzl ewbﬁm wodwluns (_K)T;m\}."ot.,.( 5} AGRA c,kar‘f's(d«fa)
Sprf)\g Consta~t = K (S"\Aj‘f- $)( ede staaTA2>
=k (66" )(24")

| De{JHe cYon Curve

D 6 Su v

Se’x Lb»‘%lcug ++) Mo&cgtrv:d(ica‘) Qwﬁ\j K%*mm
o o o
2 18 285
4 32 =v.9
é 4| 64.9
8 56 887
/0 &l 94,6
12 64 10/.4
14 68 134. 6
17 71 843,

I E I BN BN BN B BN B BN S BN BE BN B B .

project no. : 94 045{_;’
- oject : 2ld US 8O HighwayBdw
Eannon & Associates, Inc. e s'igne by TV
Consulting Engineers checked by : — 2,

date : S5 sht. 22> _of_24




Prex __A;wwﬁa\.s ( conT)

5.5-Foot Diameter

120

/\'\.

100 //
.’5
g 172 neh 7
S T
@ 60 — |

TFNCIT I

o
:’5)_ 40 / 2-inch

sl

0

0.0 2.0 4.0

6.0 8.

0 100 120 140 160 180 200
Depth (feet)

@ebe((’/nCe. < éW&AV\\\Lo( lmu0§+7ga+l\0'ﬁ QAPCN‘(’ by AGRA
Eait & E-nvl‘v‘anmw(»a[/ (ne. , Jeb Mo, & 5'35,
dated Ais/ab

I:ann,on & Associates, Inc.

Consulting Engineers

project no. : 44046 —|

project : 2ld _US Bo G&cidee
designed by : mad]

checked by : Te

date : __S/4%4 sht. 24 of 24 _




l | © PAGE 1
OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, @ Low Chord FLOW
II FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL -
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT ~TORQ
II 1 . 00
' .0 . 00 ‘ . 00
48.0 -24.34 -584. 06
108.0 -370.76 -21916.82
2 . 00
3 . 00
.0 . 00 . 00
I 108. 0 . 00 . 00
1 .49
.Q 398.21  -21522.09
60. @ 367.79 1457.95
162.2 .00 4103.19
180. 0 -9.05 4022. 44
240.0 -355.47 -16393.09 -
' 2 .00
3 -.85
l . -154.31 26045. 81
240. 0 -154.31 -1@988.98
1 47 ‘
.0 376.84 -16414.74
60. 0 346. 42 5283. 06
120.0 . 00 6195. 66
180. 0 -30. 42 5283. 08
240.0 -376.84 -16414.70
|I 2 . 00
3 . 00
. -136. 81 '16417. 33
240.0 -136.81 -16417.33
|I 1 . 49
.0 355.47 -16393.13
‘ 60.0 325. 05 4022. 43
77.8 . 00 4103.19
I 180.0 -51.79 1457.96
240.0 -398.21 -21522.08
2 .00
3 .85
.0 -154.31 10988. 98
240.0 -154.31  -26045.81
1 . 00
.0 370.76  -21916.82
I 60. @ 340. 34 -584. 06
108.0 . 00 . 00
2 . 20 - -
3 . 00 |
.0 . 00 . 00
108. 0 . 00 . 00




OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS.iFRAME, @ Low Chord FLOW

ll FRAME
« ELT LOAD
I ID COND
1
2
3
II 1
2
I 3
1
1 .
3
II 1
2
3
II 1

ELEMENT

AXIAL DIST
FORCE ENDI

-746.99 0
119.9
. 00
17.50

FORCES

1-2 PLANE
SHEAR MOMENT
. 49 -394.73
. 49 -335.71
7.26  -26045.81
7.26 -25863.69
13.12 -255a8.77
20.97 -25@45. 45
27.85 -2a374.62
34.06 -23598.02
-. 03 21.61
-.03 15,38
- 8.96 ~-27406.31
8.96 -27181.63
14.82 -26825.99
22.67 -26281.385
29.65 -2557@.38
35.76 -24755. 09
.03 -21.61
.03 -1a.38
8.96 -27406.31
8.96 -27181.63
14.82 -26825.993
22.67 -26281.95
25.65 -25570.3a
35.76 -24755. 09
-.49 394.73
-. 49 335, 71
7.26 -26045. 81
7.26 -25863.69
13.12 -25548.77
20.97 -25@45. 45
57.85 & -23374.62
34.06 -23538.02
.49 -335.71
- 49 -277.22

1-
SHEAR

3 PLANE

2

AXIAL

MOMENT TORGQ




-

E

RAME -
LT LOAD
ID COND
2
3
1
2
3
1
2
3
1
2
3
1
2
3

FORCE ENDI
. 00
154.31

-831. 41

. 00
154. 31
.0
19.2

FORCES

1-2
SHEAR

38.12
38.12
39. 40

PLANE
MOMENT

-23598. 62
-22728. 84
-21783.21
-20812.85
-19823. 54
-18821.02

18.38
15.18

-24755. 09
-23847.23

-22860. 86 .

-21849.78
-20819.74
-19776. 49

-18.38

-15.18

-24755. 09
-23847.23
-22860. 86
-21849.78
-20819.74
-19776. 49

335.71

277.22

-23598. 02
-22728. 84
-21783.21
-20812.85
-19823. 54
-18821.02

=277.22
-261. 27

-18821.02
-18013. 65

OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, @ Low Chord FLOW
ELEMENT ‘
AXIAL DIST

PAGE 3.
‘ 1-3 PLANE AXIAL
SHEAR MOMENT TORGQ



OLD US 80 BRIDGE € HASSAYAMPA RIVER, TRANS.'FRAME,‘Q Low Chord FLOW

ENT

DIST
ENDI
32.4

FORCES

1-2
SHEAR
42.17

PLANE
MOMENT
-17456. 39

21 mmmmmmmmmmmmm e n ool

15.18
14. 30

-19776. 49

©-18935.95

-18356. 88

34 ____________ o e o o o o = — - = -

II FRAME ELEMNM
ELT LOAD AXIAL
I ID COND FORCE
1 -794.75
'I 2 . 00
3 -17.50
1 -794.7
I‘ 2 . 00
3 17.50
II 47
1 -831. 41
|I 2 . 00
3 -154. 31
1 -844. 20
i 2
3 154. 31
I 1 -807. 54
2 .00
3 -17.50
I 1 -807. 54
2 .00
II 3 17.50

-15.18

-14, 30

-19776. 49
-18835. 95
-18356. 88

277.22
261. 27

-18821.02
-18@13.05
-17456. 39

- =261.27
~-225. 82

-17456. 39
-14420.04

14.30
12. 36

-18356. 88
-15198. 35

-14.30
~-12.36

-18356. 88
-15198. 35

PAGE 4
1-3 PLANE AXIAL

SHEAR MOMENT TORQ



PAGE S

OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, Q@ Low Chord FLOW

FRAME

ELT LOAD
ID COND

ELEMENT

AXIAL DIST
FORCE ENDI

FORCES

48 oo m oo e mmmeem—eeeo

L7v] VI

-844. 20

. 00
-154.31

PG ——mmrmmmmmmmemmm e m e m——eemm——c—eceee——— ————

1

1-2 PLANE
SHEAR MOMENT
-.49 261. 27
= 49 225- 82
42.17  -17456.39
42.17 -134>0.0a
. 49 -225.82
.49 ~30. 85
42.17 -14420.04
42.17 2279. 88
-. 03 12. 36
-. 03 1.68
43.87 -15198.35
43,87 2173.57
.03 -12.36
.03 -1.68
43.87 -15198.35
43,87 2173. 57
-.49 225. 82
-. 49 30. 85
42.17  -14420.04
42.17 2279. 88
. 49 -30. 85
.49 -19. 0a
42.17 2279. 88
42.17 3252, 00
.42 -19. 04
- 42 -9.07

1-3 PLANE AXIAL

SHEAR . MOMENT TORQ




PAGE 6

OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, @ Low Chord FLOW
II FRAME ELEMENT FORCES
ELT LOAD - AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
l ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
. 3 154.31 | :
.0 26. 80 3292. 00
1a 24.0 26. 80 3335, 19
l 1 -988.45 _
. .0 .30 . -9.07
, 24.0 - .30 -1.85
I 3 154. 31
.0 5. @7 3935. 19
‘s 24.0 5. 07 2056. 84
1 -995.58 :
.0 .18 -1.85
24.0 .18 2.57 o
2 .00
3 154. 31 ,
I .0 -15. 39 4056. 84
s 24.0 -15.39 3687. 43
1 -1002.71
: .0 . 07 2.57
24.0 . 07 2.14
.00
L 3 154. 31
) -33.52 3687. 43
I e 24.0 -33.52 2882. 93
1 -1009.84
.0 -. 02 4.14
2470 -.02 3. 66
2 .00
3 154, 31
.0 -42.62 2882. 93
24.0 -42.62 1859. 99
B oo o 28 TG TR ,
1 -1@16.97
.0 -. 06 3.66
24.0 -. 06 ‘2,15
2 - .00
3 154. 31
. -41.06 1859. 99
" 24.0 -41. 06 874. 47
I -1 -1@25.88
.0 -. 06 2.15
36. 0 -. 06 .00 - -
2 . 00 _
l 3 154.31
.0 -24. 29 874.47
36. 0 -24.25 .00



ll FRAME
ELT LOAD
ID COND
l 31
2
3
44
| 1
2
|| 3
57
II 1
2
Il 3
24
1
1 ,
3
lI 25
1
| 2
3
26
1
2
| 3
27
ll 1

ELEMN

AXIAL
FORCE

OLD US 80 BRIDGE @ HASSAYAMPA

ENT F

DIST
ENDI

PAGE 7

RIVER, TRANS. FRAME, @ Low Chord FLOW .

ORCES

1-2 P

LANE

MOMENT

-889. 22

. 00
17.50

-1025. 88

. 00
-154.31

-937. 54

. 00

-17.30 "

2173.57
3226.41

-944. 67

.00
-17.50

1.04
.49

3226.41
3903. 85

———— . e > e ———— e A = G WY WD R TR S P mm e mm e G - An . e

-951. 80

. 00
-17.50

.49
.la

39@3. 95
4050Q. 48

-958. 92

.10
-.14

1-3 PLANE AXIAL
SHEAR MOMENT TORQ




OLD US 80 BRIDGE @ HASSAYAMPA

'I FRAME

1
1
1
i
1
1
i
1
1
1
I
1
1
1

ELT LOAD
ID COND
2
3
28
1
2
3
29
1
2
3
30
1
2
3
1
2
3
38
1
2
3
“a

ELEMHN

AXIAL
FORCE

. 00
-17.59

-951. 80

. 00
17.50

ENT

DIST
ENDI

PAGE 8
RIVER, TRANS. FRAME, @ Low Chord FLOW
FORCES '
" 1-2 PLANE 1-3 PLANE = AXIAL
SHEAR MOMENT SHEAR MOMENT ~TORQ
-14.76 4050. 48
-14.76 3696, 30
. 00 -. 14
. 00 -.323
-33. 30  3696. 30
-33. 30 2897. 21
. 00 -.23 -
.00 -.20 .
-42.69 2897. 21
-42.69 1872.62 )
. 00 -.20a
. 00 -12
-41.28 1872.62
-41.2a 881.87
.03 -1.68
" 03 -1.04
43. 87 2173.57
43,87 3226. 41
. 02 -1.04
.02 -, 49
28. 23 3226. 41
2a.23 3303. 95
. 02 -.49
" 02 - 10 e
6. 11 2903. 95
6. 11 2050, 48




--—-----

FRAMNE -
ELT LOAD
ID COND
40
1
2
3
41
1
2
3
42
1
2
3
43
1
2
"3
50
1
2
3
51
1
2
3
52
1

ELEHN
AXIAL

-966. 05
.00
17.50

-973. 18

. @0
17.50

-888. 45

OLD US 80 BRIDGE @ HASSAYAMPA

ENT

DIST
ENDI

- - o - - ——— e - Y e MR em mm e - e G S S R e - - e =

v . - ——— G - ————— - . W e e e e e S e Mn G e e e

PAGE 9
RIVER, TRANS. FRAME, @ Low Chord FLOW
FORCES ‘
' 1-2 PLANE 1-3 PLANE AXIAL
SHEAR MOMENT SHEAR MOMENT TORQ
.01 -.10
.01 .14
-14.76 4050. 48
-14.76 3696. 30
. 00 .14
. 00 .23
-33. 30 3696. 30
-33.30 2897. 21 -
. 00 .23
.00 .20
-42.69 2897. 21
-42.69 1872. 62
. 00 . 20
. 00 .12
-41.28 1872.62
-41.28 asl. a7
-.49 3@. 85
-.49 19. 04
42.17 2279. 88
42.17 3292. 00
-.42 19. 04
-.42 9. 07
26. 80 3292. 00
26. 80 3935, 19 .
-.30 9. 07
-.30 1.85




874.47

PAGE 10
OLD US 8@ BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, Q@ Low Chord FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FDR%% ENDI SHEAR MOMENT SHEAR MOMENT TORGQ
3 -154.31
. 5. @7 3935. 19
24.0 5. 07 4056. 84
53 ——mmmmmmm e e e
1 -995.58
.0 -.18 1.85
24.0 -.18 -2.57
2 .00
3 -154.31
S . -15.39 4056. 84
e 24.0 -15.39 3687. 43
1 -1002.71
. -.@7 -2.57
. 24.0 -.07 -4.14 -
3 -154.31
. -33.52 3687. 43
.s 24.0 -33.52 2882. 93
1 -1009.84 .
.0 . @2 -4.14
24.0 . 02 -3.66
2 .00
3 -154.31
.0 -42.62 2882.93
e 24.0 -42.62 1859. 99
1 -1016.97 _
T .0 . 06 -3.66
24.0 . @6 -2.15
2 .00
3 -154.31
. Q@ -41.06 1859. 99
24.0 -41.06



B EN BN BN BN BN BN BN BN BN BN BN BN B BN BN BN Em ae

, . PAGE 1
OLD US 80 BRIDGE AT HASSAYAMPA RIVER, LONG. FRAME, Q Low Chord FLOW
FRAME ELEMENT FORCES ) ‘

ELT LOAD AXIAL DIST 1-2 PLANE _ 1-3 PLANE AXIAL

1? COND FORCE ENDI SHEAR . MOMENT SHEAR " MOMENT TORQ
‘e 0@ ‘
.0 2.17 . 00
25,1 2.17 54. 42 -
49.1 3.74 144,18 <
73. 1 5. 84 284. 34
97.1 7.71 469. 38
. 119.9 9.35 682. 56
. Q0
.0 10. 44 682. 56
22.8 10. 44 .920. 6@
46. 8 10.78 1179.32
70. 8 11.06 1444.76
94.8 11.27 1715. 24
5 118.8 11.42 1589.32 o=
. 00 , ‘
.0 11.50 1589. 32
19.2 11.50 2210.12
4 32.4 11.52 2362. 18
.00 N
.0 11.52 2362. 18
. 72.@ 11.52 3191.6
. 00 . ‘
.0 11.52 3191.62
. 396. 0 11.52 7753. 54
. 0@ . )
.0 11.52 7753. 54
; 24.0 11.52 . 8030.02
.00
.0 -5.38 8030. 02
5 24.0 -5.38 7900. 84
‘0@
.0 -28.58 7900. 84
5 24.0 -28.58 7214.83 :
. 00 '
.0 -49, 36 7214. 83
24.0 -49, 36 6030. 24
1@ —mmm e S oDl
. 00 o
\ .0 -65. 84 6030, 24
24.0 -65. 84 4450, 13
L1l mmmm e Tl DD
. 00

»0 -700 93 ‘ 445@; 13 )




PAGE 2

OLD US 80 BRIDGE AT HASSAYAMPA RIVER, LONG. FRAME, Q@ Low Chord FLOW
FRAME ELEMENT FORCES ‘
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
24.0 -70.93 2747.88 :
1 . 00
.0 -62. 86 2747.88
24.0 -62. 86 1239. 26
i . 0@
.0 -34.42 1239. 26
36.0 -34.42 . .

i
1
1
1
i
1
1
1
1
1
i
1
i
1
i
I
1
1







STRUCTURAL CALCULATIONS
FOR
RITTENHOUSE ROAD BRIDGE

OVER

QUEEN CREEK

project no. : _CA_F4046—]

. ot -
Eannon & Associates, Inc. projec? RITTEAfousE Bb. BRDGE = £
Consulting Engineers esigned by :
checked by, :
l : date : _5/74 sht _I__of_2°




BASIS OF ANALYSIS
DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 2 thru 5 dated March 26, 1969. Rittenhouse Road Bridge
over Queen Creek, M.C.H.D. Project No. 812-30.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q,00 = 3,010 cfs, Average Velocity = 6.4 ft/sec., Angle of Attack = 5 degrees
H.W. Elev. = 1443.2 (Bridge open to traffic)

Total Scour = 15’

project no. : g4046 — |
. ject : Riftenhence Rd Bvdge
Rannon & Associates, Inc. AN e ¥
Consulting Engineers checked by :
| , date : £/9L _ sht. _Z_of 20
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i /
179'= 34
59-7" 60' 1 /#" s9'-7"
g" CONC, EL
l JOINT -~ JOINT ;
R i.;.,__, I.,, = e I 1'1‘
i N 2-6" wibe
Hﬁk S B , i
i =t} > ww.El 1443, 2" npsh B e,
; b * |k 'é D,HMt
' STEEL PIPE
5 | PILES. i
| f (TotAL 10) |
Tip ELEV.
| i ) ' ‘

Sectien (@ Construction &
Three Span Precast Prestressed Concrete Girder Bv‘tdg-ﬁ

15° sSkew-

project no. : _CA__T4o4b —|
project : RITTENHVSE RD RBRIDGE
designed by : TR

checked by, :
date : _5/96 sht. —>_of 20__

fannon & Associates, Inc.
Consulting Engineers
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? ﬁ' oo ew | (PssvMED
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FEIN N
It\\} ) m ¥ ; i i ‘ Lol
l b CELEV I%4h23
; Vo' 4 sTEEL
(R} S N
3-8 N N _; VI B PIPE PILES, TYp,
1 P Ak i (ToTAL 10)
t
I :fcwm NEL ELEV.\439
) -——-—-/{'\-v.,-%,..’" . e /"‘-L—-"""N../ AT —d. 4 - —
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=Y
3
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S
1
l D BoTToM oF
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ELEY ya24'
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Y
I =
@
)
&
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R
I L | | QTIP ELEV. \4—03
A || A R N I A N
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project no. : __CA F40o%4-]
project : RITIENWISE RD, RRIDG £
designed by : _TA

checked by :
date : —5/90  sht. £_of_2¢

fannon & Associates, Inc.
Consulting Engineers




PIER ANALYSIS, LONT,

DEAD LOAD SUPERSTRULTURE

DELK 822(37%15 '7&3') = 3,7 N/ff
BARRIER VEE 0.7t = 0.7
GIRDERS <5,%9£I/5"/F1")(é> = 3,5
[ T 3 -
T oe1e (3. 75130115'%)2)/ = 0, 6}:
Assmw DL = 8.6 /'F‘/’
PlER LOAD S
_DM M 60,10 +57,53> _ K
SUPERSTRULTURE RERLTION? B85 é —z /T S08.7
DIAPHRAGHS & PIERS ¢ 2'(3a53d)ushr® = 33,8
N/ i k
FIER chAP ! 2.7*'(2o5)37)("5“/ﬁs> = 40.8

DL = 583, 3/Y

Deod Loud ¥ ?"‘”de’r‘

23" 5@ 44" =32—4" 22T (L s
{
|

1 g0, 42 9042 2042 042  Godz .42 (’05 7%+ 228 >/é'
J, ]/ . \l/ Jr \l« y = 90 a4 2

) Y t ~ éu’devs
{/"5’ 4 45’
i L l L L

r—--------

[annon & Associates, Inc.

project no.: _CA  THOH6-]
project : K. u I
designed by : _ T8

checked by ; _H™

date : 5/76 sht. _S of _2C

Consulting Engineers




I Pler Analusis ( conT)
I Live Load (withewt impact ), HS=20, 2 lanes, Br?dge_ e S'mple S?an.
LL = 52“*’32‘(’%%') -+ 8"(-—459%?,) = 42 7 %anes
l W= 6277 i ("é) = 5. 4 Hfmend
l Live Load o0v Declk |
[ l
I b b, b ,/FOR BHESIER
3/)4" 314 “ ;‘]414 3114.]
7 | ; '
1 , i A N A W
l / 2 2 4 Ea __b
L | .
i e T bt 447 s
I Gl =0
G2=0 6.3 53 , 023
1 G2=z214( 75 Tér =327
«44‘:—3[4(0/7 _5_57__,,:"?.—3):_34'54
G§=314(i—’+7—-’?’) = 23,82
l st =32 (L) = 24.98
Live Load per girder
< K * c
l g o 3217 34.64 33,82 24.78
37 _3’.1" -:"_3"1 ﬁl
I A f/"f" 7Y L
project no. : Q4046 —|
H i - Ritte house ®RdA Eerdgqe
Rannon & Associates, Inc. project S —=
C Iti Enagi designed by :
onsulting Engineers checked by : 0
I : date: __&/26  sht._&_of 22




PLER ANALYSIS, CONT

DETERMINE  COMPOSITE PROPERTIES OF PILES
VSE UNION METAL PJLE PER AHD S$TD DRW& COP-6

| STEEL SHELL: g
1 =8" - S) [RASSUMED ASTM A2S52
T=18 o= apfts (emoz A )
E™~q (ase E = 29 000
i MIN. FLvTED
| | SHELL TT(JA -/5,7)/% = 7.47 m°
! ! = 1 SHELL
o Tkt 157y = 2346
ATy K- Ty T06-157 /44 = Z3% 6 1N
' 16 v ' y \
s»Eu //; = 5,60 7.3(16>"1;3h
'517 —"—"
z =(——————-"’ . )z 3.7 °
CONCRETE. ‘
,ca' =250 ciass A (FER PLANS )

= 57(zs0 =2857 s/
Ao-— ('57)/110- 193.6 1n®

I, =T(s7) = 2982 nt
T % 04T, =13 10"

REINFORLING STEEL ¢

The uverthical veintorcing in the pileg does neot extend The
full lewg’fk O‘F the P-g‘le,Tkg,faj-v(Q/ ng?deafw et bt T an

Oj' r—dnj—o-rc)-'ng <teed —+o thae g-ﬁjﬁ;fw\p,gs p:f' P?lcs.

project no.: _CA 940%6 -]

project : Rﬁt@ﬂh&m_&d._&lécg&.-
designed by : 7 /2

checked by :
date : / 76 sht. —Z_of 22

Rannon & Associates, Inc.
Consulting Engineers




PIER ANALYSIS, CONT.

COMPOS|TE SELTION ¢
=T W) = 2oL n®
_ 4 . .
Aswzw/ﬁ = 20, 3'770 X o o

Ashc i

Emy = 27000 +, t(jfj-d '71?;1 = £8 545K5'
ET = E. L/r,r) +Cax E, I/@PMJ/MJ>

\t

EI (/7000{ O + 234,46 > + 0, *(235'12?8Z> = 1o, ZOZ 880 K__”)'L

T, = £ = 174" > Tdly =>dz 772"

PILE SILENDERNESS (LDNAITUD/NﬁL DIRELTION coNTRo./,,S)

Ey = 68545 Ksi

rm = lenyl = 5 é ne&elea‘
A.
. F), t ¢, Ferg)‘*C ch(Aqs>
-FM‘/ 30+ 0 +o0.8505 %) =85, "
_ k4 o faadle) [BEL T 5
//ﬁ('t_ len T ‘E’Y' - 56T 58,545 1527 ARy

(o 656]‘)FY 0, 658' 6985 for Y32, Lf"s’

¢Pn = ¢'L}5 FLP = 0:35(7:*7/07\'*’3"”"(59 - 275316”Y

project no. Ch 940 4b -l

project : Kdimham&_ﬁd_\_ﬁ_.déﬁ—_.
designed by :
checked by :
date : —_5/%6 sht. _8__of 29

Bannon & Associates, Inc.
Consulting Engineers




PIER  ANALYSIS, LONTD

LVATERAL ANRLYSIS

CHECK 1E  FPILES RRE FLEXJBLE OR RIGD
solL TYPE ! 5AND & GRAVEL, bense To VER! DeNSE.

N

X = LoNSTﬁl\(T OF HORJZD/V/‘)L SUBLRADE  RERCTION
2407 -0 Vb = 33 )
MT’Q_/ .

Swope of ' PER

R6RA CHART- J4" LoRVE , sheet 20

XY 5/ =13 P
= = 0,072
n= zz _\/—u;-rszom 0.072%

L= 0,023 15X1z4> = 1302 72

&

Jo CONSIDER AS FLEXIBLE ~FILE.

project no. : __CR 4044 -/
project : &Mdﬁ:&da&
designed by : - TR

checked by ; 1

date : 5/76 sht. _4_of 27

fannon & Associates, Inc.
Consulting Engineers




Pler -A'Y\—éb&Sl\s ( conT.)

Lateval ML\Q,STS — oo How Condi-Hions

Stream Flow Forces

HW, Sley = [443.2'

A\/?L/:Joc)x% = 4. do0 $¥/sec

Amﬁ,l #Ma&'z 5%, use 10° (pHack & +5°) Aor aM‘gs?ﬁ.
Tt Secoeur = /5’ , / .

Pile Spaciag =3-8" - 6" =2-4" <16

Stoam Force Critertan

-~ Pile s:Pac;nﬁ =3-4" <« lb" 8 A<suma ol piles act as one
block o carry stream flow force . Use obstru etten widbh
based on ?rojevo"!‘ad ovea ot 10° weth 2 aj dabris ot cach
side of projected area.

~ Assume Stregm forea Vs g,?ruat{y dvstributed 4 each pile.

— Use k=14 Hor piles with debris ov‘f"—fl‘vc-f' 12" frem
H.W., ELEVATION,

/
// Prajected Width ® Pile :
/';_,-"_; 3 ‘ 23/ (sThi10%9)+ lé./; +=z(=2')
2 = il.ob'’
Q
QA
N
I\
project no. : @404 -
l:annon & Associates, Inc. ZFOJ_ect : Rittedhouse Ro Eridee
. . esigned by : HM
Consulting Engineers checked by : 76

date : —_¢/24 sht. /2_of 20




]
1
|
i
i
i
1
i
i
i
i
1
1
1
i
|
L

Prer 'A'ho\\/\i$\'-$ ( cooT)

<ream Forces

Pmax = 2 P(,w% = 2[(\‘4><5'4>z]/000 = o lS K/ﬁ’

—_ kst SE/,
L P = o US 4445'2,,43q)=o,027k/

' El. ,
h { 144491
(E n A
N
HW. £l 14432 -
2 - SFI EA1446,23]
~ \m T P —> 2!
Flow Lise g E\"‘_' P2 _%'?F2 !
El. l%qﬁ < *
=
’ )
\4
s = ous (1,06 ) = 127 ”
SE2 = [0‘”5— 2(0.027)](”-05) =047 K/

E%u}valem Concentroated Lo ads j’)’aw Hream Force en Prer -

Po=lizv+062)(L)(2") =194 ©
P, = (o671 0) (+)(z2.2') =074

Resolve —ota| <tream j‘—avcer Tnto lm\g:—wdfrxa{ & tranquerse
directions ond divide 0,?0(&“3 between eacihh column.

Tvansuveérse DT:’QCJ‘h\c}-f‘ : s 10° = o 7848
L&mg\rl-mdfml Divection STh 10 = o136

Rannon & Associates, Inc.

project no. : 9dodb —|
project : Bittenheuse Rd Eridge

. . designed by : +
Consulting Engineers checked by TR
date : &6 sht._ll_of_22




Piexr «A—Aalxgs‘u: ( cont.)

Po=1aa(eagadlfy =oaa”

R = 074(0.9848), =o0.0729"%

P =

Pac

\

0. 035’7"

'
ad. 0128

L PierCep Bl 144167

P

P AR aditad o~ S e A A A

Trancyerse W odeld
(Lleadse Teor Ppile)

See wher Analys's ( sheot

£l 1434
)

Piv
P

—

_->

T

LMT'*'MO(:WI mvd”’

[ Loeds per pile)

b ) j—w MODELS

|:annon & Associates, Inc.

Consulting Engineers

project no. :
project : Ritephonce Rd Br(‘dg,_z_
designed by :
checked by :
date :

Q4o4b—|

e

18

/4 L

sht. 12 _of 20




PIER _ANALYSIS, CONT,

RESVLTS FRoM TRANS VERSE FRAME ANALYSIS /ﬂQﬁ/L//{b F/LE)

r -
TOP OF RlLE: |, = 77,08 T I =L o4"
(MEM 93) . .
Mg T o2 M, = 0.02 Mee =291

S BOTT. oF PILE: FD(,:' 82,16 FL= 17 ?’5K - Re =].04"
PT OFEMMX MoM, - B
M 77 MDL= ',05 Mu’: 9] ML{, - 2,‘7“6

RESV) TS FROM LONGITUVDINAL FRAME ANALYSLS

ToP oF PILE! R, =0 Mg =0
-k
BoTT, oF PILE: Fop =0 V\SF =092
(Pt 6F MAX MOM
MEM i

Cheok Ultimete Downward Capacity of Soil

K
FTL = gz.15 +l‘i.lf5k+l,oli-)r = ,oz.éh

U Himorte Diwnward Capa ity of Soil =749 “ <« 026" N.g.
(W/ shFETY FpctoR = 1.0) L AGRA Chart, sec shatt 15,

PILE TIP ELEVATION = \408'

EMBREDMENT DepPTH PROVIDED = nrz3'—-nroa' = 15'
EMBESMENT DEPTH REQUIRED = 423 —14od = |9 > 15 N6

o PILES Nof ADEQUATE

P mmm s msEEEEms

project no. : _£fy T4o46-1

project : RITTENHoVS £ RoAD BRINGE
designed by : . TK

checked by :
date : 5 /76 sht. 12 of 20

Eannon & Associates, Inc.
Consulting Engineers




1

Prer Analysis ( cont)

CHECK VERTICAL CAPACITY DE PILES RASED on) STRENGTH DESIGN METHC T

USE GROUP VIL LOADING PLUS LIVE LORD FLVS IMPARCT

L 3[80 D+ ,BHI(L-I—I) +B,E 4,08 +1.0SF] 4(wwwf Z:av%%uak.z)

5O
Bo=10 Az =lo I =000 =027

F, = 30 1o@2ek) + 127(19. 45_j+(1.0+):{
PU=|40,2K < &P, =2756 (sev dt. 8 ) oK

Summary of Results
) ~ .

Under Q00 and 7rm/ey +low conditions ~the bridge piers
are determined =0 be <cpur critical due o Tnfuﬁfc}ed’
downward caPaoH’/\\j o the soi|l 4o resist the dead

Lood, Live Leocd, and loteral stream Hlow Forces.

project no. : 9404é—]
: ject : R _Gocid
fannon & Associates, Inc. project : Rittedhauser S
Consulting Engineers esigned by -
checked by : -

date:_&/2b  sht. 14 of_2¢




PIER ANALYSIS, CONT,

ProjectRittenhouse Road Bridge Job No. E95-36
FIGURE 6

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF DRIVEN,
PIPE PILES

Ultimate Downward Capacity in Kips
Ao X

(=]
3]
=)
~J
-
=]

1

o

2

o
N

——————d
o
¢

300
1423

—————
S

1419 ———— =~ —— — -

14156+ ~——— e

RS VL U I
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Figure 17 - Rittenhouse Road

16-Inch Pipe Pile
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PAGE 1
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLCW»
FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TOR@
P iu iRt Uiyl
1 . 00
.0 . 00 . 00
24.0 _2.18 -26. 21
2 . 00 : ' .
.0 . 00 . 00
24.0 . 00 .00
3 . 00 |
|I .0 . 00 . 00
24. 0 - 00 |00
2 ___________________________________________
1 .01
.0 74. Q0 -23.67
3.0 73.73 157. 91
43,0 -20. 43 -563. 03 -
2 . 00
.0 -.33 .24
l 44.0 - 33 -14.028
3 .00
.0 -1.04 34,92
5 44. 0 -1.04 -l0.82
Il 1 .01
.0 30. 46 -562. 59
37.0 57.10 502. 32
- 3a.0 ~63. 96 56. 83
II 2 . 00
.0 -1.20 -13.93
44.0 -1.%0 -66.57
3 . 00
.0 -.95 24.27
. 44.0 -.35 -17.53
1 .01
.0 -7.91 57.67
l 44.0 -11.91 -378. 48
2 . 00
.0 .38 -66.98
44. 0 38 -50. 04
3 . 00
.0 -.82 17.60
. 44. 0 -. 82 -1a.29
1 .01
.0 40.58 -379. 65
27. @ 38,12 682, 75
34.0 -53. 85 -219. 51 - -
2 . 00
l .0 12.53 -51.25
27. 0 12.53 287. 01
24.0 -15. 64 Ta6.90



_ | , PAGE 2
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW .
FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL

I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
. .0 -.79 . 16.84
. 44.0 -.79 -17.78
1 .02
.0 2. 00 -218.12
22.0 . 00 -196.10
44,0 -2. 00 -218.12
2 . 00
I .0 -.58 -46. 49
44.0 -.58 -72.05
3 . 00
.0 -.79 17.35
I '7 44.0 -.79 -17.35
1 .01 -
.0 53. 85 -219.51
17.0 52. 30 682.75
l 44.0 -40.58 -379.65
2 . 00
.0 19.73 -72.45
17.0 19.73 262.92
44.0 -1a.91 -139.71
3 .00
.0 -.79 17.78
. 44.0 -.79 -16.84
|I 1 . 01
.0 11.91 -378. 48
44.0 7.91 57.67
2 .00 :
.0 4. 00 -139.09
44.0 4.00 36. 96
3 . 00
.0 .82 18.29
I . 44.0 -.82 -17.60
1 .01
: N 63. 96 '56. 83
7.0 63.32 502. 32
44.0 -30. 46 ~-562. 59
2 .00
.0 23.78 36. 88
7.0 23.78 203. 31
) 44.0 -10.04 -168.34
3 . 00
.0 -.95 17.53
44.0 -.95 -24.27
4@ mmmmmmmmmm e e e m—m—m o
1 .01
.0 20. 43 -563. 03
41.0 16.69 197.91
l 44.0 -74.00 -23.67




RITTENHOUSE
FRAME
ELT LOAD

ID COND
2

g

~ PAGE 3
ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
ELEMENT FORCES -

AXIAL DIST _ 1-2 PLANE 1-3 PLANE AXIAL
FOR%% ENDI SHEAR MOMENT SHEAR MOMENT TORQ
.Q 5. 83 -167.95
41.0 S5.33 58. 64
44.0 -19.45 .28
. 00
.Q -1.04. 10. 82
44,0 -1.04 -34.92
. 00
.0 2.18 -26.21
24,0 .00 . 00
00
.0 . 00 .00
24.0 . 00 . 00
00 -
. 0 . 00 . 00
24.0 .00 . 00
-77.08
.0 .01 -2.54
1@3.2 .01 -1.58
.33
.0 . @0 -.24
103. 2 . @0 -.12
1.04
.0 . 00 -34.92
64.8 .00 -34.96
82.4 .19 -31.60
103.2 . 26 -26.14
-31.79
.0 . 00 -.45
103. 2 . 00 -.27
.87
. @ . 00 -.14
103.2 .00 '-.07
-. 09
.0 .00 -35. 09
64.8 .00 -35.09
82.4 .19 -31.72
103.2 . 26 -26.24
-56.95
.0 . 00 -.83
103.2 . 00 -.51
-1.58
.0 . 00 .41 -
103.2 . 00 . 27
-. 13
.0 . 00 -35.14
64.8 . 00 -35.12
82.4 .18 -31.75




1
.
1
1
1
|
1
1
1
1
1
1
1
i
1
|
i
|
1

RITTENHOUSE
FRAME
ELT LOAD
ID COND
1
2
3
1
2
3
1
2
3
1
2
"3
1

ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS.
ELEMENT

AXIAL DIST
FORCE ENDI
1903. 2

FORCES

1-2 PLANE
SHEAR MOMENT
.26 -26.27
. @0 1. 16
. 00 .71
. 00 1.21
.00 .76
. 00 -35.13
. 00 -35.12
.19 -31.75
.26 -26.26
.01 -1.39
.01 -.85
. 00 -.42
. 00 -.23
. 00 -35.13
. Q0 -35.11
.19 -31.74
.26 -26.26
-.01 1.39
-.01 .85
. 00 .39
. 00 .26
. 00 -35.13
. 0@ -35.11
.19 -31.74
.26 -26.26
. Q0 -1.16
. @0 -.71
. 00 -.63
. 00 -.36
. Q0 -35.13
. 00 -35.12
.19 -31.75
.26 -26.26
. 00 .83

PAGE 4

FRAME, Ql00 FLOW

1-3 PLANE AXIAL

SHEAR ‘MOMENT TORQ
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RITTENHOUSE
FRAMME
ELT LOAD

ID COND

2

. | PAGE 5
ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
ELEMENT FORCEAES

AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
FORCE ENDI SHEAR " MOMENT SHEAR MOMENT TORQ
103.2 .00 .51
-19.77 ‘
.0 . 00 . Q7
103. 2 . 00 . 07
13
.0 . 00 . -35.14
64. 8 . 00 -35.12
82. 4 .19 -31.75
103. 2 . 26 -26.27
-51.79
.0 . 00 .45
103. 2 . 00 .27
-15.57 _
.0 . 00 -.39 -
103. 2 . 00 -.22
.09
.0 . 00 -35. 09
64. 8 . 00 -35.09
&82. 4 .19 -31.72
103, 2 .26 -26.24
-77.08
.0 -.01 2.54
103. 2 -.01 1.55
-19. 45
.0 . 00 .28
103.2 . 00 ~19
-1.04
.0 . 00 -34.92
64. 8 . 00 -34.96
82. 4 .19 -31.60
103. 2 .26 -26. 14
-79.54
.0 .01 -1.55
180.0 .01 .18
.33
.0 . 00 -.12
180.0 . @0 . 08
1.04 _
.0 .26 -26.14
180.0 .26 21.26
-54. 25
.0 . 00 -.27
180.0 . 00 .03 - -
.87
.0 . 00 -.07
180.0 . 00 .07
-.09
N .26 -26.24



‘ PAGE 6
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES ) _

ELT LOAD AXTAL DIST 1-2 PLANE 1-3 PLANE AXIAL

ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
180.0 . 26 21.27

. 26 -26. 26
. 26 21.27
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PAGE 7
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAMNMNE ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
l ID COND - FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ@
1 -59. 41 - ,
. . 00 .51
180. @ . 00 -. 06
2 -19.77
. . 00 .07
180. 0 . 00 .05
3 .13
l .0 .26 -26.27
180. @ .26 21.27
85 —ccmemmmmmmmmmmmmmmmmmcmmcmmemem o210
1 -54, 25
.0 . 00 .27
180. @ . 00 -.03
2 -15.57 .
. . 00 -.22
180. 0 . 00 .29
lI 3 .09
. . 26 -26.24
180. @ .26 21.27
* 94 ___________________________________________
1 -79. 54
.0 -. 01 1.55
180. @ -.01 -.18
> -19. 45
: . . 00 .19
18@. 0 .00 .04
3 -1.04
.0 .26 -26. 14
180.0 .26 21.26
14 —-mccmmmmmmmmmmmmmmimmmmmm e oo TTITC
I 1 -81.32
.0 .01 .18
24.0 .01 .41
2 .33
.0 00 .08
24.0 . 00 J10
3 1.04
.0 .26 21.26
24.0 .26 27.5a
15 —mmmcmmemmmmm e im0
1 -81.74
. @ .01 .41
. 24.0 .01 .54
2 .33
.0 . 00 .10
24.0 .20 T11 -
3 1.04 '
I .0 .29 27.58
24.0. .09 29.74
16 —-=—— - mmmmcmmmm e e mm e mmmmmmmm—meam
l 1 -82.15



PAGE 8

RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW

FRAMNE ELEMENT FORCES

ELT LOAD AXIAL.DIST ' 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ

.0 . 00 .24
24.0 . 00 .57
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RITTENHOUSE

FRAMNMNE
ELT LOAD
ID COND
2

3

i

2

3

1

2

3

1

3

1

2

.3

1

ROAD BRIDGE AT QUEEN CREEK RIVER,
ELEMENT

AXIAL
FORCE
.87

-.09

DIST
ENDI

.0
36. 0

W N
¢, 0
o0 66 060

FORCES -
1-2 PLANE
SHEAR MOMENT
. 00 . 02
. 00 . 00
-. 16 5. 84
-. 16 .00
. 00 . 05
. 00 . 00
. 00 -.01
. 00 .00
.16 5. 84
-.16 .00
. 00 -. 07
. 00 .00
. 00 -.06
. 00 .00
.16 5. 84
-.16 .00
. 00 .08
. 00 .00
. 00 .03
.00 .00
-.16 5. 84
-.16 . 00
. 00 -.08
. 00 .00
. 00 -.01
. 00 .00
-, 16 5. 84
-.16 .00
. 00 .07
.00 . 00
. 00 .05

TRANS.

PAGE S

FRAME, Q100 FLOW
1-3 PLANE AXIAL
SHEAR MOMENT TORQ



| | PAGE 10
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, G100 FLOW
FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORGQ
, 36.0 . .00 . 00
3 . @3
+ @ -. 16 5. 84
36. 0 -. 16 . 00
83 ------m - —mer e e m s e s
1 -64. 00
.0 . 0@ -.05
36.0 . 00 . 00
l 2 -19.77
.0 . Q0 .01
36.0 . 00 . 00
3 .13 .
.0 .16 5.84
36.0 .16 . 00
1= I e i tededei el -
1 -58. 85
.0 . 00 -.03
I 36.0 . 00 . 00
2 -15. 57
.0 . @0 . @3
36.0 . @0 .00
3 .09
.0 -. 16 5.84
36.0 -. 16 . 00
190l -=-=-—-—-mrrm e mm s m e m s
1 -84.14
l .0 . 00 -. 15
36.0 . 00 . 00
2 -1S. 45
.0 . 00 -.01
36.0 . 00 .00
3 -1.04 .
.0 .16 5. 83
36.0 -.16 .
23 ~-mmmmmmmmmm e m e c e m e m s m s m
I 1 -56. 03
.0 . 00 .03
24.0 . 00 .07
2 .87
.0 . @0 . @7
24.0 . 00 . @9
3 -.0S
. .0 . 26 21.27
' _ 24.0 . 26 27. 60
24 mmmmm e m e e e mm—— e mm————m o m o= =
1 -56. 44 .
.0 . 00 . @7 -
24.0 . 00 .10
2 .87
. .0 . 00 . 09
24.0 . 00 .09




RITTENHOUSE

FRAMNMNE
ELT LOAD
ID COND
1

2

3

1

2

3

1

2

3

1

2

3

-1

2

3

PAGE 11

ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 Fde_

ELEHN

AXIAL
FORCE

ENT

DIST
ENDI
.0

N
>

v

o6 660 66

N
»

N W
'b' . vo"
o0 66 66

e 06 66

N
»

FORCES

1-2 PLANE

SHEAR MOMENT
.29 27.60
. @9 29.77
. 00 10
.00 .10
. 00 .09
. 00 . @9
-. 07 29.77
-. 07 28.12
. @0 .10
. 00 . 09
. 00 .09
. 00 .07
-.19 28.12
-.19 23.52
. 00 . 09
. 00 .07
.00 . 07
. 00 . @5
-.28 23.52
-.28 16.76
. 00 .07
. 00 . @3
. Q0 . Q5
. Q0 .02
-.30 16.76
-.30 5.84
. 00 . 06
. 00 .14
. Q0 . 03
. 00 . 00
. 26 21.27
. 26 27.61

1-3 PLANE
SHEAR

- AXIAL
MOMENT TORQ




PAGE 12

RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW

FRAMNE

ELT LOAD
ID COND

ELEMNM

AXIAL
FORCE

ENT FORCES

DIST 1-2 PLANE
ENDI SHEAR MOMENT
b S DT E T TR
.0 . 00 .14
24.0 . 00 .18
.0 . 00 . 00
24.0 . 00 -.03
.0 . 09 27.61
24.0 . @9 29.78
34 mmmmm e e
.0 . 00 .18
24.0 . 00 .19
.0 . 00 -.03
24.0 . 00 -.04
.0 -. 07 29.78
24.0 -.07 28.13
1= e ittt TR
.0 . 00 19
24.0 . 00 .17
.0 . 00 -.04
24.0 . 00 -.04
.0 .19 28.13
24.0 -.15 23.53
BE mmmmmmm o m e m e e
.0 . 00 .17
24.0 . 00 .13
.0 . 00 -.04
24.0 . 00 -. 03
.0 -.28 23.53
24.0 -.28 16.77
A e e T T
.0 . 00 13
36. 0 . 00 . 05
.0 . 00 -. 03
36.0 . 00 -.01
.0 -.30 16.77
36.0 -.30 5. 84

--—----_---.-
w

1-3 PLANE AXIAL
SHEAR MOMENT TORQ



RITTENHOUSE
FRAMNE

ELT LOAD
ID COND

ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS.
FORCES

ELEMN
AXIAL
FORCE

-12.14

-. @3

ENT

DIST
ENDI

.0
24.0
.0
24.0

.0

N N
.b- :b '
o8 66 608

e = o o - - — . . = - ——— = A e e = e e m e A R e e e e e e

1-2 PLANE
SHEAR MOMENT
.00 -. 08
.00 -.19
. 00 -.03
. 00 -.13
.26 21.27
.26 27.61
. 00 .19
. 00 -.25
. 00 -.13
. 00 -.20
. @9 27.61
.29 29.78
. 00 .25
. 00 -.26
. 00 -.20
. 00 -.22
-. 07 29.78
-. 07 28.13
. 20 -.26
. 00 -.24
. 00 -.22
. 00 -.20
.19 28.13
-.19 23.52
. 00 -.24
. 00 -.18
. 00 -.20
. 00 -.16
-.28 23.52
-.28 16.76
. 00 -.18
. 00 -. 07

PAGE 13
FRAME, Q100 FLOW

1-3 PLANE
SHEAR

AXIAL
MOMENT TORQ




PAGE 14
I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES ,
ELT LOAD AXIAL DIST - 1-2 PLANE 1-3 PLANE AXIAL
I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
. . 00 -. 16
36.0 . 00 -. 06
: 3 -. 03 -
.0 -.30 16.76
36.0 -.30 5. 84
5@ == == === m == m == o m e e e
1 -6@. 99
‘I .0 .01 .10
24.0 .01 .23
2 -19.06
' . . 00 . 09
24.0 . 0 .13
3 . 00
.0 . 26 21.27 -~
24.0 . 26 27.61
T R et
1 -61.40
. @ . 00 .23
24.0 . 00 .30
2 -19.06
.0 . @0 .13
24.0 . 00 15
3 . 00
.0 . @9 27.61
I 24.0 . @9 29.78
§2 == e e o m e m oo
1 -61.82
_ .0 . 00 30
24.0 . 00 .31
2 -19. 06
.0 . 00 15
24.0 . @0 .15
3 . 00
.0 -. 07 29.78
I 24.0 -. Q7 28.13
53 === = e e oo oo e oo
1 -62.24
. . 00 .31
24.0 . 00 .28
2 -19. 06
. @ . 00 .15
24.0 . 00 .13
.3 . 00
.0 -.19 28.13
24.0 -.19 23.52
54 ==m=mmmmmmmm oo el oo .-
1 -62. 66
.0 . 00 .28
24.0 . 00 .21
2 -19. 06
'I .0 . 00 .13




PAGE 15
l RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES -
ELT LOAD -  AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
l ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
, 24.0 . 00 .29 \
3 . 00
. -.28 23.52
24.0 -.28 16.76
= J e e e T
1 -63.18 ,
' .0 . 00 .21
36.0 . 00 .28
l 2 -19.06
. . 00 .09
36.0 . @0 .03
3 . 00
.0 -.30 16.76
36.0 -.30 S. 84
- e et e e T T -
1 -60. 99
.0 -.01 -.10
l 24.0 -.01 -.23
2 -20. 31
.0 . 00 .03
24.0 . 00 . 00
3 . 00
. .26 21.27
24.0 .26 27.61
Y e e TP
1 -61. 40
II .0 . @0 -.23
24.0 . 00 -.30
2 -20. 31
.0 . 00 . 00
24.0 . 00 -.02
3 . 00
.0 . @9 27.61
24.0 . @9 29.78
El ——mmmmmm e oo
I , 1 -61.82
.0 . 00 -.30
24.0 . 00 -.31
_ 2 -20. 31
.0 . @0 -.02
24.0 . 00 -.03
3 . 00
. -.07 29.78
3 24.0 -. @7 28.13
II B2 — S~ mm e e o m e mm oo
1 -62.24
.0 . 00 -.31 - -
24.0 . @0 -.28
2 -20.31
. .0 -.03
24.0 . 00 -.04
I 3 . 00




| . PAGE 16
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST | 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ

.0 -.19 28.13
24.0 -.1S8 23.52
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| _ PAGE 17
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
%D COND FORCE ENDI SHEAR - MOMENT SHEAR MOMENT TORG@
1 T e e b T
i -58. 88
.0 . 00 . 26
24.0 . 00 .24
2 -18.91
.0 . @0 .19
24.0 . 00 .17
3 .03
.0 = 19 28- 13
24.0 -.19 23.52
F2 mmmmmmmmmmm oo e ITT L WLULIE
1 -59. 30
.0 . 00 24
24.0 . 00 .18
2 -18.51 -
.0 . 00 17
24.0 . 00 .12
3 .03
.0 ~-. 28 23.52
24.0 -.28 16.76
FB mmmmmmmmmm oo oo I Llliolll
1 -59. 82
.0 . 00 .18
36.0 . 00 .07
2 -18.91
.0 . 00 12
36.0 . 20 .95
3 .03
.0 -.30 16.76
36.0 -.30 S.84
77 mmmmmmmmmmmmm s L oDl
i -61.19
.0 . 00 -. 06
24.0 . 00 -.14
2 -19.77
.0 . 00 .05
24.0 . 00 . @5
3 .13
.0 . 26 21.27
24.0 . 26 27.61
78 mmmmmmmmmmmm i lTTTDLT
i -61. 60
.0 . 00 -.14
- 24.0 . 00 -. 18
2 -19.77
.0 . 00 .05
24.0 . 00 . @5 -
3 .13
.0 . @5 27.61
24.0 . @9 29.78
79 mmmmmmmmmm—memo it loTa o TILD
1 -62. 02




A PAGE 18
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES ) ,
ELT LDAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE END% SHFS% MDgFgg SHEAR MOMENT TORQ

24.0 .00 -.19

2 -19.77
.0 . 00 . 05
24.0 . 00 .04

o -.07 29.78
24.0 -.07 28.13
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PAGE 19
' RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, G100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST - 1-2 PLANE 1-3 PLANE AXIAL
l ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
2 -15.57
.0 . 00 .13
, 24.0 . 00 113
3 .09
.0 . 9 27.60
24.0 .25 29.77
B8 —mm-mmmmmmmmmmmmefmm e leo ool
1 -56. 86
|I .0 .00 .10
24.0 . 00 -.10
2 -15.57 |
. . 00 .14
24.0 . 00 14
3 . 09
. -. Q7 29.77 .
24.0 -.07 28.12
BY mmmmmmmmmmmmmmm e el
I 1 -57. 28
.0 . 00 -. 10
: 24.0 . 00 -. 29
2 -15.57
.0 . 00 .14
24.0 . 00 12
3 . 09
.0 .19 28.12
24.0 -.19 23.52
ll §@ —mmmmmmmmmmmmmmm oo DT
1 -57.7@
.0 . 00 -.09 .
24.0 . 00 -.07
2 -15.57 '
.0 .00 12
24.0 . 00 .09
3 . 09
.0 -.28 23. 52
I . 24.0 -.28 16.76
91 ____________________________________________
1 -58., 22
.0 . 00 -.07
36. 0 . 00 -. 03
2 -15.57
: .0 . 00 . 09
36. 0 . 00 .03
.3 . @9
.0 -.30 16.76
36. 0 -.30 5. 84
Q5 cmem e m e m e ———————
1 -81.32
l .0 -. 01 -.18
24.0 -.01 -.41
- 2 -19. 45
|I .0 . 00 . 04




ELT
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I BN N T N =N B . mE - EE Wl - B EE EE B e =S

RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER,
FRAMNE ELEMENT

FORCES

LOAD AXIAL DIST
COND FORCE ENDI
24.0
3 -1.04
IQ
24.0
1 -81.74
.Q
24.0
2 -19. 45
b@
24.0
3 -1.04
.Q
24.0
1 -82.15
.0
24.0
2 -19. 45
.0
24.0
3 -1.04
.0
24.0
1 -82.57
.0
24.0
2 -19. 45
. o
24.0
3 -1.04
.0
24.0
1 -82.99
.0
24.0
2 -19.45
.0
24.0
3 -1.04
.0
) 24.0
1 -83.51
.o
36.0
2 -19. 45
.0
36. 0
3 -1.04

1-2 PLANE

SHEAR MOMENT
.00 .02
.26 21.26
.26 27.58
-.01 -.41
-.01 -.54
. 00 .02
. 00 . 00
. @9 27.58
. @9 29.74
. 00 -.54
. 00 -.57
.00 . 00
.00 -.01
-, 07 29.74
-.07 28. 08
. Q0 -.57
. 00 -.51
. 00 -.01
. 00 -, 01
-.19 28. 08
.19 23. 48
.01 -.51
.01 ~-. 39
. 00 -.01
. 00 -, 01
-.28 23. 48
-.28 16,73
.01 -.39
. @1 -.15
. Q0 -.01
.00 -.01

TRANS. FRAME,

PAGE 20

Q100 FLOW
1-3 PLANE AXIAL
SHEAR MOMENT TORQ




PAGE 21
RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES . :

ELT LOAD AXIAL DIST 1-2 PLANE . 1-3 PLANE AXTIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG
: .0 -. 30 16.73
36.0 -.30 5.83
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RITTENHOUSE RD BRIDGE AT QUEEN CREEK, LONG. FRAME, Q100 FLOW

FRAME E L E-H ENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE
IE COND FORCE ENDI SHEAR MOMENT
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STRUCTURAL CALCULATIONS
FOR
HAWES ROAD BRIDGE

AT

QUEEN CREEK

P

project no. : CA 9404 6-1
i project : HowesRd, Bcidg?
Jcannon & Associates, Inc. project : 2las -

Consulting Engineers checked by : _GWS /TR

date : __5%6 sht. -/ of 2/




BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 1 thru 7 dated September 1991. Hawes Road bridge at
Queen Creek Wash, Project No. 68268.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierie/CSSA, Inc. Dated March 1996.
Qs00 = 5150 cfs, Average Velocity = 8.3 ft/sec., Angle of Attack = 5 degrres,
H.W. Elev. = 1384.36 (Bridge open to traffic)

Total Scour = 21’

project no. : g dodb -
i j . . id
Fannon & Associates, Inc. project : ixdutes Rd. Bridgo
. s esigned by : H
Consulting Engineers checked by : 2
l : date : 8/96 sht. =2 of
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Three spon continuous concrete =lob bw}dge
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project no. : LA Q4046 =1

: ject : Rd =1d
[ annon & Associates, Inc. project : awes Clage

. , designed by : +
Consulting Engineers checked by : sn/s

date : _5/92¢ sht. _2__of 2/




I Pier Aralysis
I 35-7" 4250
1R 340" 340" 44 g
l pe T 3
2 S
~V‘
g R
I Prerv Cap r\a / i ., Elzssi
I ( @\-" Y :\ EX(:14
|
: il Sceur Lina
I A 3 : Gl.1357!
1E K S -
4
i wE
~fs ‘ shaft.
<Tip &l.
I LN - i A o ||l = 340!
I 7°9 gis | s8%67| s8%87| /80| 77"
l 876"
I Prer = evot on
project no. : 94046 —c’l
: roiect : Howes R4 Bridge
Eannon & Associates, Inc. sl TR
Consulting Engineers checked by : =5
I - date : gV?b sht. 4 of 2/



Piev Analysis (corT.)

Deod Load ?u.?e/z’ci—vudw’& (Bridge +Hac Mo u)aarfng, Surfrce )
slope +actor
Deck s (21Aa7 W728)1GE )05 H4F) =24
= o W4+
Chain Fenee : 5y84' = 0,04 """
Misc . = 004

%

Bayrier

Pier | oods ( Per centinuous beam m\abacis)
Daad Lﬁd&f
Meot. Superstructure Regctten ¢
Flev Cap: 2/(3,.2') (895 )(0.15 "/”3)

MER
141"
Cone. Infilk(s"mn, use 5" aug) : 5i (3.6' N8N 0.15) = 176"
Haurch (a*) « (1222297 )(846" ) (0.05) = 687
s=1341.6 "
Appro=. Decd Lead Par Pile (Td Sceur Line ) . _

i
i
i
1
i
I
i
i
i
| Spie= 1341b/s + T(F) (saci-35340)005) = 313 st
1
i
i
i
i
|
-

Live Load (Hs 20, 4 LOV"-¢<)
L= 671 % (407 gy = A0 Hotatr

LU reductAton e o

Check Ca?ac)‘i’j O:f' Sha\f‘i‘% : ( Bacad o <:._oa" caPac,}td>
Seryice Déﬁd L-Uad — 3,3 ‘yq";ﬁ
Service Live Load = 40 Chatfr
353 %/ thaft

(/fHﬂ\W\a’f'e_ Qkaﬁ C;.,Po,c/\t':} - 4‘35"7"“&'* > 253 \/dwﬁ'.

{ e
—— ex

° Check Leoterzl ?—i—ab(‘bﬁ{—:r

project no. : o 94043-1
i project : Hawes Bridea
I:annon & Associates, Inc. osianed by : =

Consulting Engineers checked by : 25

date : 24 sht. _£_of =/




Prer lysies ( cowT )

che el Tf ﬁhw{"f s —PiexTL,Lz. o st (q,o‘.i_: Qan.d)

fannon & Associates, Inc.
Consulting Engineers

F------_--

?
:/290 - 9 = _ 4 "
=550 X 49
’t‘f"vp.a af £, e= ﬁ(»}z", 2] rer AGRA ohart.
. (A‘:'/Zl,
0.4 Ee " . - o
El:mﬂ— '—"/'/? X0 Ec B60E ks
o, usefu=0.0 14 = £2448 9
r-—-ﬂ/‘
rc: ﬁ’zf; =0.0/33
V’(L: o.O/gg(l7'/(l2.%)=Z‘7/ > 2.9
., Consider Pile as :—Flex\(gle.
project no. GZodé6—I|

project : HEM_QA_&"*_QS-_

designed by :
checked by : < /AS

date : _=/26 sht. _&__of %!




Pre— Mf::\s C MMT-)

¥

4/‘\\AGRA B-7

& E(r(ironmgnthl s Ine.

Pejrore/nce 1 Geotechnical Imue,<-("l\ﬁa‘h\§v\ Q@Pod’ ba, AGR A
Eovth & Enviconmernta| | lne, Job Ao .
EP5 =24, doted dSrs/2&

I Project Hawes Road Bridge Job No. E95-36 i
FIGURE 7 .
Y
I ESTIMATED ULTIMATE DOWNWARD CAPACITY OF STRAIGHT, ¢
DRILLED, CAST-IN-PLACE CONCRETE PIERS 8
. ®
Ultimate Downward Capacity in Kips <43% A
~ 1 ]
E7 .
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. 1. N | ! 1 AN
] 1 - L i i § Y-
! 1 | ] 1
B Lol I N U I S < Ky
1 1 ] t 1 S
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] 1 1 ]
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1336 : f f f t
100 200 300 400 500 600

project no. : F4p046— |
i project : es 2 _
l:annon & Associates, Inc. osigned by : v

Consulting Engineers

checked by : /S
date : /24 sht. _Z_of_2!




Pror A—frm(,\gc\‘s { conT.)

FPrer Cap ?vu{;evrTrw‘pored Loads
Um3j'u‘rm Docd Load B eose width = 77'58%,9; >3 = 84.3 '
Use the pler cap length 89.&’' foruniferm DL on Cap.

(12+19.6+48)/89.5 = 3.4l 7o

LU pexr whal: HsS20, 4 Lones
Lo = z3.55 Twal, (89 5'-843)2)=26 e <ide.
Z‘z;'—'Zp 17' )-72' = /'5%’ 2.3‘, Bavrier
6.5 ‘5'5.‘,5"3'..515',5'5.' 6'515-5'.11../[" 2.6

1 T T T

37,565 23,56 23,55
23,65 53,06 18 i ss 32,55 . 3365

| Y
—_ 4 //.26" fﬁ:{, p,:.é':&L 1 ,$'-7’6’
S Flow L szzer Los228') jb3t ‘

Ve —— e P /'_/

7t st | /a’—g"L 8- 6" l, 8-6" 7:?'L
2 g 7

project m;-lja q4046-|
i i . wes Rd  Beid
Eannon & Associates, Inc. project : Ly cidge
Consulting Engineers designed by : i
g checked by : TE
I ) date : 5‘/44 sht. & of 2|




Prer @Qs‘xs ( con.)
Lote~al -A—mo.%{s?s

=heam Hlon Fovces ( & soo Flow Condition)

HW. sev. = 128436

A_V(} Udoc)\’% = 8-?>T”7ﬂec .
Angle of dHack =S. For cnolysiz |, use 10° (AHock £ +5°).
Total Sceuv = =i,

S+tevam FHow Caiteria

—  Acsune eack D.daf-{' carvies Stream foree fndf\)fduall’, Uzz_obstructton coidth
bosed on P roje oted ovea (Z'+2'+ 2*) with 2’ @j- Aabrrs

wo"\‘ svda Oj' ’FWJ‘QWQ—A are.a.
— Use k=14 —éa« shofts o & Ao biris | - )
— Assuma debris extend froe~ H.W, Elov. e exict Grede .

Proje cted Width = (o, <haft)
z+2(2) =7’

?bjed’—cﬂ( Wt < {ca{))
89.5( <o) + (2')(3)

= 19 .54 !
| project no. : q40d6 -1
H i s Huowes Rd >
Eannon & Associates, Inc. proect : aue =
. ; esigned by : Hio
Consulting Engineers checked by : A

date: ___S/26 sht. 2 _of >/




el

Piev —A—y\a!gsTs { conT)

Stream FElow ( cowT)

Pinax = 2?&9%. =2 1e( 8.%)2 ]/000 = 0.192 K/jc.,,'-'
= = ey ks
4P 2 484.347"3‘78) = .03 %

. é" ,
1388,/
Haw &l . 1384, 36 13 ’
\ E | §
of = - _
/
- " - Py — SE2 z.26 m .
N L
S “— o — \ o ~ B
:; ™~ Pz . <F3 :
=J Heow Lina SF4 i &l 13821
— Pz gl37s’ 2.0
2 4. Exich Grade N__ 2 b et
< \\\ v
I\l
sEl= 0192 “1(19,54" )/ autrs = 078
SF2 2[0,43 - 2,26( @03 W/')](r/ 7. 94)/; = ¢. Y5
sSF3=[0493-2.26 (.03 )](-7') =0 88

SFE4 =[o0192-4.24 (0,62 )J(7" ) = 046

Eguivalent Concentrares] loads JLm—m Stream Force gn Vier :

=675 *0.45)(1!?.)(2\ 26 ')
P.=(o.88 ro. 46) () 2' )
Po=(0ab+ 0)(L)(21")

I:annon & Associates, Inc.
Consulting Engineers

=136 "

=134%

= 048"
project no. : Q4046 -}
project : Hayes Rd. er‘rd%p_
designed by : th“l
checked by : __ 745
date : 5724 sht. 10 of_=>!




Pier Maﬁﬂs‘ls ( consT.)

<stream Flow (eowt) (Hog ¥ & Comcrva)

Reseolve. —trtal j—wcas nto lm\gH—udfml cmd —FrangUevsl— dire ctTong
and dbwide Q,?MQ"% betwoeen pacin coluwma.

Vit =2 Transverse. Dlirection = P,ocos 10°=0985-P
P = (_‘amj,r-mdmal DCirection 1 B —=wm 10° = 0.174 « P,

Pir= 0.985(136) = 134" Po= 024"
Pur =0.985(1.34) =1.32" Pae = 023"
Pt =0.982(048) =0.47" R.= 008"
Py > : P. —> ® -
Per —_—> Be T
Py —> e —>
~—Tvansverse i oded Long:“ﬁ/dfml Modﬂ’(
( Loods per shaft) ( Loadls por shoft)

e Computer -A—v\a(/asTs for model and resalts.

project no. aggodé —|
project : tf:zsd_é_@mig&_
designed by :
checked by : /r'}‘?/’ ’v

date : /5'/46 sht. _LI__of =1

Fannon & Associates, Inc.
Consulting Engineers




Pier ste  (conT)

Results From Transverce frame Wﬁg’s

TOP "j’ Column
Mam 4713 PoL=257 92 5304§5K, Psp=4.QéK

Moo=, 2 7% Hu =35.268" Her = 55,57
Mem. 27 : P,.= 28,8 ‘P,_(_ = 88,54% Psg = ©
My = O W=7 Hlse="62 z’
Bott, of Shaf: ( Porst ]“ Max. Mamp.a‘f')
Mem, 52 Poc = 2?2,34 . Yu= 3o, ss¥, Pse= 4 96

- )<

- &

HMow =-0.22 € Moo= 2«("!'-‘, Mep = 28,53 "
. |4 K
Mem, 42:  Ppo=310.99F  Pu=10431" Psp=18

l"‘

K -

My, = o.z;", Mo ==& - M;p-z‘i.sé

Resu(ﬂ“s Fr’o—m Lmn%}-}-wd{'/\a' F(’&W\e -A"%L;{STS

Top OJL Column : C Hem 1) -

e = O, ‘H:p = 2

Bott. Oj' sk\aJ{"f’: ( Hew &)
Pse =0, Ms;=/5./ -

Check DownWard Co;pac)'h' of Sotl
LL reduction -j—no’fﬂ (d Lones)

Pr. =310, 9%0«7#(:04,3:) —1,78 = ;27 (Mem. 82 covbrel)
U [+ mete Downward Opao«t: = 425" = 387" o k.
C W/ gﬁj’% Fa ctor =|. o) L Seo <t T AGRA chavt.

Qhaf'f '+’I[> E/‘P/U&’h&n : ]340
Ewbedmet :Dcm Prouvided = ’7
Embedmet 'Dép'ﬁ De%ulrad = 14, s = /7 PR
T cee cuu% < AGRA dart

project no. : - 44046 ~)
- i . : Ha P d( B \’:dqﬂ
Eannon & Associates, Inc. project : Hewee Hd._B 14y
Consulting Engineers esigneg oy :
checked by : TR
I . date : 574 sht. 1 2__of 2/



F—--------

.PI‘C\’ Ama{/qs‘ls

( comdT.)

Checle Ca.?a c)‘ﬁﬂ Raosed on S‘+re/n€'{?£\ Oj' Lolumn & gl’\a:f:f

Use AASHTD Growp va Loadfnq + Live Load + Impact (v, Earﬂ*qu“ke)

PN/ _ﬂIO

W[4 D+ he

(\H-(/W\ 47:
Top

°f
edl. 1
™Mewm. 27

B . S‘Mem. s2
°f
shaft w

Howm, 42

Y

r—uq 16‘0/ LL .
Po=1.3((25982) + (1.20)( 1, 0 )(30.55) +4.98)
Mutr. = L3224 (1,29 1o )(;6:2—5‘)“’(‘5’5:577,'
Mu.la-\j= 1.3e]

Puz130z81.8 (1.24)( 1.0 Neg=v) + o ]
Mutv =300 + p24( 1,009, ) )+(-62.5]]

Hu. la.«g- 13[ N

Pu=12((292, 34)% (1.29)( 1.0 )(30.5r ) 14,9
Mudr.=1.30022 4 1.29( 1.0 )z, 1) + (28.£3) ]
M fog =030 /501 ]

Pu= 030 210,99+(1.29)(1.0)12431)4(-1.78 )]
Mutv. =130 02312900y 15) + 2934 ]
Mudmg =13, )

C,oluwm <lenderness

Transver,

D:reU('Tm: W =1.2, L =
: y% =406 > 22

=X

(L+1)+!»Jc +\o,g-uos;=] T=

5T 4+ 12w

!
\VY)
M
A\

*

I Momert st be mo-ﬂh\'j'e»d

=029

251" = 0.25(3)(127)=9"

LON(T; DTre ot Vom « K = 2. ( cantilover)
| TrEed
by = - =pa_ 710 Pe= (ktu)*
&3 Pe
project no. : 54045 -1
; ject ; H & cidg
Fannon & Associates, Inc. Z::;:;Ld auts dBr dge
Consulting Engineers checked by :- TR -
date : /44 sht. 13 of 3/




Prer  Aralysis ( cooT)

v

Colu. Slendnsss (MIJT.)/I/(?a 1=0.414

X< ) Tnd
zb0c” N z2962") _

= ,, = 8948 “
‘Pé\CdLTL Elz(zg:"x\zﬂ)]> ?
S 2
w3 (3605)(=22962) K
Pc. slute = = 2728
. celu L [2‘,(25.,)“2)]:. _
Mem, 47 /
| r
JS_C/O‘.TV. = | — _éﬁ___ - ’107 d$‘n~»3= _E_?__g_‘__=/, 24
Mo, 27 0.7(8968) 2.76922)
— I l
56. col. v, = |- 515 =109 (5¢.lnj X = )34
0.7(876%) 0:7(2928 )

Fe.cheft. 1. = 8968, ?c, chaf£ . IIV\J, = 2928 “

Mew. 52 | ({ ;T
05 chaft vr. = ZY =) o8 Sley= — T _Z38_ =137
Mem. 42 0.7(896%) 0:7( 2528 )
) !
gg'd"aﬁ-(dnj.z l— 577 -:/1/0 & 'Ma.._ /- / 2 =/,3?
0.7(84948) 0-3(2528)

[Fannon & Associates, Inc.
Consulting Engineers

project no. : Q40461

project : Hawes Rd . 2 w‘(dg,m

designed by :
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checked by : TR

date : __5/2¢& sht. 14 _of 2/




Pre JLuM&s7s C eowT.)

Max. Col. & Shatt Loads

Mem 473 Puz=395%  Mu 4. =2850.07)=137 i M ‘cMJ: o

Mem.27: p,= 515% Madr. 24 (1c9)=71"" Mu. fong = 0 .
Mow. 521 P, =438%, Mudr. =41(1.08)=44 ", H“,lrzf:.,‘;-/(;q,é) =25

/~K

Mem. 42 PM=S77" y Muh = 35(/-/) =394, .

3 3 C'l(’
MH\ |0ﬁg= I 301( lq'é)g 27

350"

. ; ~ 13"10 / "
4. = 4, £, =60 ksT, #Z @) 6" (Aeoum) .
ULTIMATE STRENGTH DESIGN
OF
REINFORCED CONCRETE COLUMNS
CODER :  HONG MEI h
CHECKER :
DATE : 7- 2-96
JOB IDENTIFICATION :. HAWES RD BRIDGE, PIER COL. & SHAFT
DATA USED
*kkk dhkkk
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 36.00 IN.
STRESSES : FC! = 4.000 K.S.I. FC = 3.400 K.S.I. FY = 60.000 K.S.T
E-CONC. = 3605. K.S.I. E-STEEL = 29000. K.S.I
MAX. CONC. STRAIN (EU) = .003
CAPACITY REDUCTION FACTORS : ,
COMPRESSION = .70 FLEXURE = .90 ,
REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN
WITH- 18 NO. 10 BARS AST= 22.86 SQ.IN. = 2.25PCT. COVER= 3.62 IN.
BAR SPACING = 4.80 IN. . ’
OUTPUT
% %k k Kk k
LOAD APPLIED LOADS COMPUTED STRENGTH
CASE AP AMX AMY uUp UMX UMY UP/AP
1 395.  137. 0. 2319. 806. 0. 5.872
2 515. 71. 0. 2873.  396. 0. 5.579 y .0 ¢@.K
3 438. 44, 25. 2942. 296.  168. 6.717
4 577. 40. 27. 3047. 211.  143. 5.281
project no. : 4LpdL -~
i n & Associates, Inc project : Hawes Rd & o dy
anno ’ . designed by : HH

Consulting Engineers

checked by : R

date : /26 sht. /= of 2!
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Spring Constant (pci)

Figure 18 - Hawes Road
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I . _ .. PAGE 1
HAWES KUAD BRIDGE AT WUEEN CKREEK, TKANSVERSE FRAME, Q500 FLOW
,FRAMNE ELEMNENT FORCES®S )
I ELT LOAD AXIAL DIST. © 1-2 PLANE ) 1-3 PLANE AXIAL
LD GOND FURCE ENDI ‘ SHEAR ~ MOMENT - SHEAR MOMENT TORQ
_______________ ottt PP U o 4 . h :
. @0
, .0 . . 00
92.0 -116. 34 -54@9. 95
. 00 ' '
.0 . 00 .00 .
I 93. 0 . 00 . 00
. Q0 )
: .0 . 00 .02
93. 0 . 00 . 00
i
.0 140.52 -5383..83
112.3 . 00 2508. 09
22,0 -137.20 -5015. 60
l Lo |
.0 -1.95 z.29
: L z2Z.w -1.95 —g30. 55 -
-. 17
- .U -4, 95 Se6. 84
. 222.0 -4,96 -435. 26
-.01
- L@ 138. 30 -5@43.77
l 116.6 . 260Q01.09
222,00 -139. 42 -5167.71
-—. 5l
. ;) 11l.40 -6id. S0
1u9. 1 11.45 Sol. 22
I 213.2 -22.10 --794. 58
222, ~-55. 65 -1284, 33
' -.04 - _
) -3.19 332.77
I zZ22. 0 -3.19 -374.82
: ~-. vl )
. . @ 139, a2 -3167. 86
111.4 . 0V 2601. 09
22,8 -138e.30 -5043.61
2 -.98 :
.Q 22. 89 -1400. 45
‘€9. 1 22. 89 872.60
l 147.1 -. 66 820.77
222.0 -34.2 -1741.21
. D4 -
L0 -5.19 374,82
I 222.0 -3. 19 -332.77 '
. 28 .
.0 137.20 -5015.75
109.7 .00 2508. 09
I 222.0 -140. 52 -5383, 68




HAWES RUAD BKIDGE AT QUEEN CREEK, TRANSVERSE FRAME,
ELEMNENT

FRAMNE

ELT LOAD
b COnp

[
~J
1
!

i
+

hJ

(]

AXIAL DIST

FORCE
-1.21

"278- 46
~13. 44

~-1.78

ENDL

o
Q'

v

NS NE

Y

FORCES

. 1-2 PLANE
‘SHEAR MOMENT
70. 10 -1805.07 .
70.1@ -1586.36
36. 55 1264. 35
3. 00 1498. 15
-30. 55 - Z422.99
-4.96 435,26
-4, 96 666, 84
116. 34 -5409. 95
X .00
.00 .00
. 0d . QU
. 0w . 0@
. 00 .00
. Q8 -26.12
.08 -20.97
.03 -2, 29
R ) -4, 20
1.17 -bbhb., 84
1.17 -631. 66
2.49 -58@. 81
2.96 -531.04
.08 28. 01
-, U8 22,49
.58 184, 95
-.58 “146. 11
1.47 -768. 03
1.47 -723. 95
2.79 -667. 04
3. 26 -612. 28
. bV 7217}
. 00 .00
.38 116.12
-.38 9@. 85
1.42

-749. 64

Q500 FLOW

1
SHEAR

-3 PLANE™~ .
MOMENT

AXIAL
TOR@



HAWES KUAD BKLDGE AT WUEEN CREEK, TRANSVERSE FRAME, Q500 FLOW
FORCES N .

FRANE

ELT LOAD
Ib CUND

-
I
1
'
1
i
1
i
1
1
-
1
I
|
-
|
.
i

ELEMEUHNT

AXIAL DIST
FORCE ENDI

)
N
N NE NGO

m
~

S§C 66 066

-292, 51

K
)
K

-13.40

(4

i
e
~ -
x

[
)
§
ee &6 o606

1-2 PLANE

SHEAKR . MOMENT
1.42 T =707.17
2.74 -651. 37
3.21 -597.51
. 08 -28, 01
. U8 -22. 49
-, 22 3. 86
-, 22 48, 88
1.47 -768. 03
1.47 -723.95
2.79: ~-G6E7. 04
3. 26 -612. 28
-. U8 Z6. 12
-. 08 20.97
1.21 -422,.99
1.21 ~-341.99
1.17 -6E6. 84
1.17 -531.66
2. 49 -58u. 81
2. Y6 -531.v4
. @8 -20.97
. 28 -1.66
-. 03 -4,2
-. 23 -l1i. 36
2. 96 -541. 04
2. Yo Z215. 53
. 08 22. 49
—,@8 1.77
.58 146, 12
-. 08 . 4%
3. 26 -6l2. 28
d.26 209. 13
. Q0 . 00
. Q0 . Q0

‘ " PAGE: 3
1-3 PLANE ~~ AXIAL

SHEAR - MOMENT TOR@



PAGE 4.

HAWES RUAD BRIDGE AT GUEEN CREEK, TRANSVERSE FRANE, QS0Q FLOW

FRAME ELEMENT FORCES ' | '

ELT LOAD AXIAL DIST .  1-2 -PLANE : . 1-3 PLANE ~  AXIAL
iv CUND FURCE ENDL SHEAR MOMERT SHEAK MUMENT ~ TOR@ .

.2 -.38 « 90. 85
-.38 -3.92

2
N . 3,21 -597, 51
0 3.21  210.29
1 -292. 01 '

: . Q8 22,49
. ve -1.77
-.22 48. 88
~7.31

3. 26 - -612.28
3. 26 209.13 .

.

b
U
N

2  -104.31

L1

)
4
N
e 06 8¢
1
tJ
N
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I . ‘PAGE 6
HAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAME, Q500G FLOW
FRAME ELEMENT FORCES . i
I ELT LOAD AXIAL DIST 1-2 PLANE . 1-3 PLANE AXIAL.
LD LUND FUkcE ENRDL SHEAK MONMENT . SHEAK MUMENT TORQ .
S ' 36.0 -2. 15 . 00 ‘ : o
DE ~ccmmmmrm e — e —————— A
I 1 ~-319. 86
: ; .0 . 03 -.99
‘ 36.0 .03 . 00
< -13. 40 :
I P} oéq "8. 7:
36. 0 .24 .00
3 -1.78
: . @ -2.25 81. 09
36.0 -2.2 .0
36 ——=- et m e e e e — ‘
1 -323. 30 o
. @ . 00 . 00 -
HS6. U . 00 . VO
I 2 -88. 54 ' -
: .V} .18 -6. 33
) 36.0 .18 . QG -
= 3 . 2O
.0 -2.23 80. 44 .
36.0 -2.23 . Q0
G mmmm e e e e e e m e mm— - - —
1 -41Y, Yt
.0 . 03 .99
: l 496. v -, s . WY
& ~lua, 31 .
.0 L12 -4.50
36.@ .12 .00
3 1.78
.0 -2.25 - 81.09
36.0 -2.235 .0
G cm e e e m e e e e e e m =
1 -3Yl. 8
I /] . U3 .9
d6. 0 .03 . VY
2 -30. S8
.0 -.35 12. 66
36.0 -. 35 . Q02
3 -4, 96 ' -
.0 -2.15 77.52 .
36. 0 -2.15 . Q0
1Y = r et m et e e e e e r e e e
I 1 -S4, oo !
.0 . 08 1.77
: 24.0 -. 08 -. 20 ! |
i 2 -13. 40
_ . @ -. 358 ' . 49
24.0 -. 98 ~-13. 38
3 -1.78 : . . ; oo
.0 3. 26 209,13 . i
I 24,0 3. 26 287. 36 v ) - P




.

- O NS Em .

+

FRAMNE

ELT LOAD

AXIAL
FUKCE

DIST
ENDL

N
L

66 660 66

v

K
o

N
13
08 66 66

b
KN

r\
.b .
6O 66 €O

FORCES

1-2 PLANE

SHEAK MUMENT
.07 -.20.
-.Q7 -1.79
.45 -13. 38
hadrs 45 -243 lU
2. 18 287, 36
2.18 339. 58
. 04 -1.79
-. 04 -2.78
-, 24 -24,10
.24 -29.91
.53 339, 58
.53 352.41
.Q1 -2.78
-, 01 -3, 06
. @1 -29.91

. oL -30. 08
-1.29 352, 41
-1.2 - 321.56
01 -3. Uk
.Vl -Z. 70

. -24..u8
.oe -25.29
-2.80 321.56
-2.80 254. 42
. u3 -2.70

. B -1.91
.33 -25.29
.33 -17.37
-3.62 254.42
-2.63 167. 36

e e ot v = . =~ = AR = - W M = M - am e e e e G e e e e o e -

PAGE 7.
. 1-3 PLANE AXIAL
SHEAR

HAWES RUAD BRLUDGE AT QUEEN CKEEK, TRANSVERSE FRAME, G500 FLOW
ELEMENT -

MUMENT TORQ



HAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAMNE, Q500 FLOW

FRANE ELEMNERNT FORCESTS

l BELT LBALD AXIAL DIST . 1-2 PLANE
Iv Cunb FurCEk ENDI - ‘sHEAR " MUMENT
~ .2 .04 - -1.91
24.0 .04 -.99
2 ~-13. 40 ‘ .
, . 0 .36 -17.37
. 24,0 : . d6 -8.7%
3. -1i.74
l .0 - 4. 99 167, 36
: 24,0 -3. 9y 81,09
29 ________ e o . vy o= e - v o e - . wm o= o=t — e e A Am mm e A = o -
1 -307.99
o . @ . 0@ ., 0@
24.Q . 00 . 00
= -38. 54 ’
’ .’«3 ;35 -3. 92
L4, 0 -. 38 -12.95
. 7 . b0
X/ 3. 21 210. 29
- 24.0 .21 287.23
. 3@ e e e e e —n =~ e o o = A T e rm e = e - - — - - - - = -
1 -310. 1@ :
' . Q@ . 00 /1%
24.@ . 02 . 0@
- P -88. 54 )
.0 .28 -12.90
l 24,0 L -19.76
I .Y
.0 2.13 287.23
24.@ 2.13 338. 41
II Ol ~ - e m e e e e - — =
1 -3212.21 : .
. . @ .00 20
24.0 . by . V0o
< ~48. D4 . )
l .0 .14 -19..76
24. 0 -. 14 -24. 1a
3 . De . :
.0 . 51 338. 41
l . 24.0 .51 350. 58
1 -314.32
.0 . 6O . GV
=24, 0 . GY .YV
I < -84, o4 )
.0 7 4 -23.14
24.0 . Q2 -22.61
, 3 . 00
: - . . Q -1.29 350. 58
oyn 24.0 -1.29 319.55
1 -431b. 43
. . B0 . 0@
l Z4. 40 . @V .0V

PAGE

1-3 PLANE

SHEAR

MOMENT

8

AXIAL
TORQ




.PAGE .9

HAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAME, Q500 FLOW
FRAMNE ELEMEHNT FORCESTS ) _ , ,
kLT LUAD AXLAL DIST ' 1-2 PLANE : © 1-3 PLANE - AXIAL
ID CDNQ ggRgE ENDI : SHEAR . MOMENT . SHEAR . MOMENT TORQ -
s - o : - T ‘ . o
.0 .16 -22.61 ’ ,
24.0 .16 -18.69
3 .o VO o -
.9 -2.79 319.55
4 24,9 -2.79 252. 64
i -318. 55
] . Q0 . Q0
24.0 . Q0 . Q@
2 -88. 54 -
.2 . 25 -18.69
24,0 . 25 -12.69
3 . BY : :
4] -3. 61 z52. 64
24,0 -3.61 C1n6. 1)
38 crm e r e e e e e -
1 -320. 66 R
: e . 09 <. 00 !
24, . 00 . 20
: 24, Y -6, 33
3 . QY v
. -4d. 57 l1o6. 11
24. -3.37 8¢. 44
1 -3@4. 65
. @ .28 ~-1.77
. ) 24.0 . 08 .2
= -104. 3L :
] LU 22 -7.31
24,9 - 22 -lz.06 -
3 1.78
v . @ 3. 26 2@98. 13
24,0 3. 26 287. 3¢
4@ _____________ o e e - . v - - ———— - o - = - = - T ——
1 -306.7
, . .27 . 20 -

N
®

r\
w»

287. 36
1 -3ve. 87

Z ~-1l4. 41
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HAWES ROAD BRIDGE AT QUEEN CREEK, TRAHSVERSE FRAME, Q500 FLOW
"ELEMENT

FRANE

ELT LUAD
ID COND

-3

AXIAL
FORCE

1.78

-310. 99

-104.31

1.78

-39, 05O .

4.9

DIST

ENDI

24.0

'\
S

[
N

N
W&
068 €6 060

N
1.3

FORCES

1-2 PLANE

SHEAR MOMENT
T e 6 —180 04
.53 339, 58
.53 352, 44

. 01 2.78
.01 3. 06

. 04 -18.04

. 04 -16.98
1. 29 352, 41
"'J..Z 321. :56
. @1 3. 06
-.e1 2.70
.14 -16.98
.14 -13.71
-2, 80 253,42
.03 2.7@
-. 03 1.91
.19 -13.71
] -Y. 16
-3.63 254, 42
-3.63 167. 36
.04 1.91
-. 04 .99
.19 -9. 16
1y -4, 50
-3.59 167. 36
-3.59 81.29
.28 1.66
-, 08 -. 18
1.1 -48, 24
1.21 -9,31

PAGE . 1@

1-3 PLANE ~  AXIAL

- SHEAR MOMENT TORQ.




HAWES ROAD BRIDGE AT QUEEN

FRANMNE- ELENMNERNT
ELT LOAD AXLAL Dlst
ID COND FORCE ENDI
.0
24.0
1 -288.12
.0
24.0
2 -30. 35 c!
. 24.0
3 -4.,96
24,9
1 -290. 23
.0
24,0
2 38. 55 :
_ .92
. 24,0
43 -4, Yo
Y]
24,0
1 ~-292. 34
! 0@
24.@
2 ~38. 53
]
24, v
3 -4, I
’ Y
24.0
1 -294, 46
.0
24.0
< -3b. 5O /
;)
24,0
3 -4, 90
. Q0
24.9 -
1 -296. 37
.0
24. 09
-2 -3uW. 5o
v Y]
24,9
3 -4, 96 '
.3
24.9

I NI EN BN BN R S . -I- mE .. II- B N En _Ill . -I-

PAGE ' 11

CREEK, TRANSVERSE FRAKE, Q500 FLOW

FORCE
l..

SHEAR
2.96
LJ96

PLANE

MOMENT
215.55

286.66.

‘ 1-3 PLANE ~ AXIAL
SHEAR

MOMENT TORQ




, : . , . PAGE 12
HAWES RUAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAME, Q50@ FLOW ‘
FRANE ELERENT -FURCES )

ELT LOAD AXIAL DIST _ 1-2 PLANE : 1-3 PLANE ~  AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ.
DD ——————————————————————————————————— ————— - . ) .

1 -298.68 ' ’
.0 . 04 -1.78 . o .
: 24.0 .04 -.92 .
2 -38. S5 '
.0 -.47 24.05
2400 . . e 47 12. 66
3 -4, 36 : ' .
‘ .0 -3. 46 160. 46
24.0 -3. 46 77.52

' . .
. . N . . .
. : .



I o _ A PAGE - 1
HAWES ROAD BRIDGE AT QUEEN CREEK, LONG. FRAME, Qseo FLOW. '
FRAME ELEMEHNT FORCES | 4 _ ,
I ELT LOAD AXIAL DIST " '1-2 PLANE . 1-3 PLANE = AXIAL
ID COMND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
) L . 00 | S '
.o 24 . QG
30. 0 .24 7. 20
Su. 4 .47 16.79 .
_ &7.2 . 59 26. 03
lI - 1 . 00 , |
, .0 .55 . 26.03
252.0 .55 164. 63
3 T e e m et e e e e e TS eSS -
l ' 1 . Yo .
- .0 . 559 164.63
4 24.0 .55 - 177.83
II 1 . 00
.0 .16 177.83
24,0 .16 181,60 -
o T R kil indiadingdde i ddbadhadad it it eshsiasiiad
1 . VY )
.0 .42 181.60
) 24.0 -. 42 171.58
b ————————————————————————————————————————————
1 . 0@ : !
. @ -1.03 171,58
24,9 -1.03 146,97
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1 . QU _
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24.0 -1, 49 - 111,17
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1 . O
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1 . 00
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QUEEN CREEK
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date : __5/76 sht. | _of ‘2

Fannon & Associates, Inc.
Consulting Engineers




BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS
Power Road & Queen Creek Bridge Project No. 56-C-8.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q,00 = 3,010 cfs, Average Velocity = 7.8 ft/sec., Angle of Attack = O degrees.
HW Elev. = 1350.08 (Bridge open to traffic) -
Total Scour = 15’

project no. : QLA04L —]
A ject : PawerRd .
Eannon & Associates, Inc. Proleot | g AR d e
Consulting Engineers checked by :' T

date : - Z/%6  sht._2-0f 19 _
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mezit I

HWgie0 = i250.08"

SECTION @ ¢onsT. &
FIVE SPAN C(ONTINVDVS CONCRETE sSLAB BRIDGE

project no. : _£A 4046 —J
project . LOWER RD. OVER QUEEN (Rir
designed by : TB

checked by

date : E/76

l:annon & Associates, Inc.
Consulting Engineers

sht. _3 _of /4




27'-0"

24'=0"

s
-

-
=

¢ ELEV. 1357.0

o : : X o Hw ELEV. 1350.08"
I R T l/ l/ I/ / T~ |
- N /| | | 1l In s
I:: \ / /I/ /l ,/l /&l/ijCONCRETE INFILL
) l l | IYI M/ WALL, TYFR
I_éﬂJ_._@_BﬁB&@_ | ' || 1250:8% : : < (16" Trick
| I | T
~
| B l | I ELEV. 1343
I TETTTY 1 Ih o Alﬁ | ‘[\lu =97
I % I'—O"/A.} ' : : %47"_0
3 o
v | A 510" ' | :K (0 BP42 STEES
i g | ne | PILES, (ToTAL &
“n | | | | |
l - L | | ! | | BOTT. OF SCOuR Hote
_V+N_\} N | ELEV, 1328
l T
- , | | | |
W) i | ‘| I |
I = L ‘ l 5
A li l | l |
9 : : :
el 1 | | |
I ) { 1 : : |
m | |
l N | | l I |
| f : ! ! TIP ELEV. 1305
|
l | | | | | {
U il il n ] o
I PIER ELEVATION

project no.: __CA F4046-]
project :POWER R HVER QUEEN CRIK.
designed by : _T13

checked by :
date : __35/96

I:annon & Associates, Inc.
Consulting Engineers

sht. 4+ _of 17’
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F)ER __ANALYSIS

DEAD LOAD SVUPERSTRULTIVRE

DECK ¢ iz 7,7)/ ns"/{r> = 2.7 "j’
/1 K
BHRRIER H_w :z)w/w)]/.,»q, A5/ + 7—070:]2 = 0.7 !
DL = q—,lf"/ﬁf «
PIER LORDS
DERD LOAD &
= R fPER éONTINU005>
MAX. SUPERSTRUCTURE REALTION = 29,8 (f;m\ T
6 HAUNCH b lo s\ ot 15 h3) = o %
10" coNC. INFILLY '0%(%75)‘25.33%:5’7{7*3 = 15.0%
PIER pL = 1529

14
' l - /r
APPROX. DL PER PILE = '~ % Pres * *2#4{27,597000‘ 317 ,/%z

LWVE LOAD ® HS20 2 LANES I=—;q%%s— =0.32, Use 0.3

MAX. LL RERCTION =57,%“/Lﬁu5(zwnas> = HB.BK
‘ (Pae CONT, BM HNHLY516>

88"
APPRON. LL PER PLE = ' émgs = 23,6K/F/LE

-CHECK _VERT [¢AL ¢APRUITY OF PILES BRSED oN soil LAPACITY
Service Dead Lead = 317 % APPROX
Load = 555‘

Service Liye lLoed = z3, ek /"““S'ee me AGRA Chart
Ultimote PILE C&F&'\M% 103% 5 5,5 . K.

¢ CHECK Lateval Stob U 7

Fannon & Associates, Inc.
Consulting Engineers

project no. : _£A__ 74044 -]

project : POWER RD OVER QUEEN (RK
designed by : _TR

checked by :
date : __5/76 sht. _S_of 14




Project Power Road Bridge Job No. E95-36

FIGURE 8

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF DRIVEN,

10-inch BP PILES

Ultimate Downward Capacity in Kips
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PIER (AP SUPERIMPOSED LOADS .

[ K
DL = 15297 - 11" (a533> = 1234
W_/
wf’wm/u, A .
WDl_ = 1234 /25 33 T£.27 = 0,439 /in

: |
LIVE LoAD: 57 ‘fk/u»,'g (/&) =27 K/WHEEL
th'—o"

K ] ] I t
297146 [ L L2l

T T
T 1

)
s
!

lgg
1

Tae7 | [ 3,83

project no.: _C A T40%6 -
. project : £ow,
Eannon & Associates, inc. G project : Houih PO vk ouiel L

Consulting Engineers checked by,; ™
I | date : 5/76 sht. —_of 19
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STREAM FLow, CONT
I _ _ l/ 2._L _ i 2
I Fmo\x = 2 Pﬂvb - Z(ll TX\/'g SE‘> Jopo — 01’7 /{T
bp = ;;75' = 0,024 "VFT
I sr1= oot (ed) = 1073 t//‘
' SF2 =[17-2'(002a)| 67 = 0.842
SF3 = [17-4"'(0.029)] 6. 9" = o,511 "
l H.W, ELEV
I €008 : \/'357
e SF! i - —x
I ® sr— :::' gpz\ ‘: 450,63
4~ 2 B
I 1\’:‘(:; — P SF3 *o‘%‘
\co TELEV 1343
I N
I - A . VU ~k

project no. : _CA F40o¢6-)

project : FOWER BD OVER QuELN [REEN
designed by : T2

checked by ;
date : /7 sht. .9__of 14

Eannon & Associates, Inc.
Consulting Engineers




STREAM _Flow, CoNT.

EQUIVALENT (ONCEN TRATED LOADS FROM STREAM FORLE ON FIER:

R =§|.:7; o042 12(2) =202 "
F2 =.(o 842-rd./5ﬁ>ya /&’) =,235"
Py =(0.s5114 0,772, 3,08) =0.719%

RESOLVE ToTAL FORLES INTO LOoNGITUDINAL AND
TRANSVERSE DIRECTIONS AND DIVIDE EVENLY
BETWEEN PILES: (05 &° = 0,996

sIN 5° 0,087
- k y _ K/ - K
Py = 292 {7%) 5 PILES = 0,40 IpLE F,L=0.04 ‘PLLE
P?,T = | 35kﬂ775> yg = 0,27 L= 0,02

Forces on each Pile

1
1
|
1
1
1
1
1
i
i
|
1
1
1
1
I
I

project no.: _CA_J4o4b ~I
project : POWER_RD @ QUEEN CRIT
designed by : _T2

checked by :
date : 5,/75 sht. 10_of /¢

Eannon & Associates, Inc.
Consulting Engineers




STREAM __Flow coNT,

?7 "—" P»L —————p

T\?:T - r',PJ;LL
TRANSVERSE MODEL LONGITUDINRL MODE (.
(lohvs PER sHAFT) (LoAbs PER  SHAFT)

SEE  COMPUTER ANALYSIS (SHEET IED FOR LOMPUT ER
MODELS AND RESULTS

Eannon & Associates, Inc.
Consulting Engineers

project no. : _CA _F404-6-]

project : POWER RD @ QueeN CRK
designed by : IR

checked by :

date : _S/7b sht. Ll _of (9




RESULTS FROM TRANSVERSE FRAME _ANALYSIS

o of PLET T, =31,57% F,=2460" R.=049"
WEM, YD

- -K - - =k - - 1=K
MDL—; 0:071 MLL' 00 MSF- 5"&

'gzorr oF Pnes B, =326" F,= 2460" Re=049 "
P

Y. OF MAX MOM,
MEM. 4 —%

1= - -
Mp,= 02 My = 0,057 M= 7.38

RESVLTS FRoM LONGITUD INAL _FRAME _ANALYSIS

ToOP OF PlLe. R =0 Mgy =0
ROTT, oF PiLe: >7’-’SF=<9 W, =154

., OF MAX MOM
(PT N ‘fﬂ

CLHECK  PILE (APAUTY BASED ON STRENGTH OF Sojl b

PrL = 32,6+ 26,60" +0.69=59.89" 2 40"

ULTIMATE PLE LAPALTY = 103" > 40 0,k

LW/ShfaTY FARLTOR, =I,OS SEE SHT &

PILE TIP ELEVATION = |305'

EMBEDMENT DEPTH PROVID Fp= 1327 -1305' = 22 _

EMBEDMEN T DEPTH REQUIRED = 1327 - 13 =13 £z2' Ok
GROUP LOADING Use 1=0.3

USE GROVP YT LOADING + LIVE LoAD + ijﬁcT (cee b, =)
F

L3[R0 *ﬁm(“I) + BcE +10B +1.05S
USE B =10 P, =l0 E=zo0 B0

Eannon & Associates, Inc.
Consulting Engineers

project no.: __CA 9404 4H -]

designed by : _ T8

project : POWER RN (7. QUEEN CRIKT

checked by,:

date : _5/96 sht. 12 of /9




TOP OF FILE! P, =13 5.0(31.57)+l'°0'$)/26.6">+/.o(ﬂ15¢‘>j=86.?K ,
M, = L2lofonrisfod)+ no(s6)]  =ua "
MuL = )'3D’0(@>] | =0

BOTT oF PLE! F’u-? ), > lo2.6)+100.3266 ) + 1,0(049)] =88,2"

(PT. OF MAX Moment) ]
Mo = 1, 3[0(02) + 1ofi o)+ o(9.38)] =123

,—K

Mo, = 1. 30 54)] =2.0

chetl Axial Capo o?t:} aj Pie

Ko = 240 L =2283+475=27.6 Y1, = #13"

LONG.
Mg, = W T L, =22.83 = 2, #1" T ep ioca2
€ or La/ = ;.10(27.6'212"//} = |48. 4 —— LONTROLS
N |+"3N
X
Krans L(/F = )20 (7/2-'8’)'020 = 136,2
2 s '
_\‘_Z_Z_TF_E_ = |2b.]l £ 1684 VSE Fy = 3 115/
Y
£ = TPE 129502 K8 o qui
cr T 2 - / N = '
R

I N BN T BN A N AN B SR B By BN A B B s

project n%: 724046 =1
Eannon & Associates, Inc. project : Pewer Rl Beidgh
Consulting Engineers esigned by :
checked by : +H™

date : £/20 sht. 13 of 12




CHECK LOMRINED AXIA) LOAD £ BENDING ON PILES

Py ”rg y—l L0
My =12.37" ML = 207" c=10 p=gs2"
My = Fyzy = 2521810 o = 65,4 7"
N\T— _ KS/( 3/3>y _ -k
o = Fy Zx = 36 (#8307) /2 = kg
_ 2 — 2/ 3 ] .5/.
F, = T°E o= 1-(21 X102 Ksl) = |5.43"
c Qm/rjz “r (1re2)®
k51
F = Fg = 10.0977
8g.2" . 12, 3'2@02 z.0” "§802
z ksi ”\' — Z ‘l\' -
0.85 (124 N10.09™) " 654" () mj el rzlf.—‘z"o@)
0.83%3 + 0,35 + 0,05 = |,z3 7.0 N.G.

<. PILES NOT ADEQUATE

Sumwary ol Regults

PILES RRE LATERALLY UNSTABLE FOR
Koo STREAM FLOW CONDITIONS.
THEREFORE, P/LES RRE LATERALLY
UNSTABLE FOR &Qg,, FLOW CONDITIONS.

project no.: __CA 74046 -

. i : OV
Eannon & Associates, Inc. prolect BOWER _RD, OVER Queeh
. . esigned by : _ TR
Consulting Engineers checked by :

date : 5/7 sht. LYt of /7




COMPVTER ANALYSLS
R ,pp FLOW CONDITIONS

project no. : _CA _J4046-]
. project : POWER ROAD @ QUEEN CRIT.
Eannon & Associates, Inc. oy F
Consulting Engineers checked by, : U
l _ date : _5/96 sht. 15 of_/4
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COMPVTER MODELS

TRANSVERSE P)ERFRAME MopEL

i |LL

)
/0,92

Flow LNE

/ ]
¥ ZIPZ |l4'84

ELEV 1343

SwuR LINE

3

ELEV 1328

TIP.ELEY

1305

& - . @

20’

-
-

o@® 2'

1

{ @ioo)
Zsl'q_u
4 spn € 5"’ = 23" ‘H’ ~)
|l LL ” ILL
abwp_"l 30 ‘@
@53 Z
@ @
s 59—
W |®

¢ 0 —
@

-

e

48.92"

l:annon & Associates, Inc.
Consulting Engineers

project no. :

CA_ q40%6 -]
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designed by :
checked by :
date :
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COMPUTER MOPEL S

ONGI TV E E_Mo ( Qioo)

: Elev, ;262,42
| /

2 |,4.84'

2,081 L2 L

1
fIr,

FLow
LINE

FB. P2’

1328

23’

o 2 = zo’

]L

134(13)

1305 r’ e

-_--------
®
/5’

project no. : _CA 940461

§annon & Associates, Inc.
Consulting Engineers

designed by : _IK
checked by ; )
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LOMUTER MODELS

se E

USE CONC. INFILL AS AP BEAM. DEPTH I35 FRoM
TOP oF DECLK TO BoTT ©F INFILL ®

- 3
}

Teap = '//7,(’0%,*.0%) = 338,235 nt

= BIZZKS’CﬁS.SUME £l=zm

Age = 10'(140%) = 740, 4 1n*
Wo/}P = )0"(7‘%,%9(,5”/{7-3) = ,77 h/f-/' = 00,0643 h//b

1
PiLE
- # — k !

SPRING _CONSTANTS
SPRING CONSTANT

o

K { PILE Wi Th)NeDE <PALNG )
!

0:/ 2,*,)!

DEPTH BELOW SUBGRADE MODULVS SPRING  CONSTANT

ScouR, LINE [FT) (Pei) K/in
0 - 0 ©
> 59 It
y 97 23
A 13 27
g 129 3
10 155 37
12 171 LH
I |67 s
E 217 53
20 >z 0(0")(z0") S-17/
23 24 5(07)18) 48

project no. : _CA 74046 -|

project : TDWER Rp, & QUEEN (R
designed by : T3

checked by ; ™

date : _ 5/96 sht. 18 _of 14

Eannon & Associates, Inc.
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COMPUTER MODELS

SUBGRADE MOpuLvs CHART PER AGRA
ERRTH & ENVIRNMENTAL, e, JoB No. E95-36 bArep #hs/7é

Figure 19 - Power Road

10-inch BP Pile
300
246 4
250 //
E .
g 1/2-inch—
2] A
c 150
@]
@)
2
5 190 —— —
(/) {
59 ———/
50 W e~
I Z2-InCh—pa.
L .
0 ; , . {
0.0 A 450 10.0 15.0 20.0 25.0

Depth (feet)

61-4
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project no. : __CA 74046

project : DWER RD (@ QUEEN CREEI
designed by : __ITR

checked by,: M

date : 5/,76 sht. ¥ of {7
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POWER ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME,
|I FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE
ID COND FORCE ENDI SHEAR MOMENT
1 ___________________________________________
I 1 . 00
N . 00 . 0@
12. @ -6. 04 -36.24
2 . 00
‘I .0 . G0 . Q@
12. 0 . 00 .00
3 . 00
.0 . 00 . 00
I 12.0 . 00 . Q@
2 ___________________________________________
1 -. 01
.G 23. 01 -37.60
45.7 . 00 488, 37
I 7@. @ -12.22 339. 99
z -.01
.0 17. 86 -1.9z
44.0 17. 86 783,82
70.0 -11.84 475. 91
3 . 00
.0 -1.50 103, 12
70.0 -1.50 -1.72
3 ___________________________________________
|I 1 -. 01
.0 19.12 339, 13
a8. © . o0 7@2. 39
70. 0 -16.11 444. 60
z -. 01
.0 10. 81 474. 68
46. 0 1@. 81 972. 01
70.0 -18.89  51&.69
3 . 00
I .0 -2.19 101. 47
7@. 0 -2.19 -51.61
4 ___________________________________________
1 -.01
.0 16.11 444,60
32.0 . 00 702. 39
70.@ -19.12 339, 14
2 -.01
N 6. 74 518. 50
l 48.0 &.74 842.19
70. @ -22. 96 337.15
3 . Q0
.0 -2.19 51.61
I - 70. 0 -2.19 -101. 47
& e OO TEeZ D202
1 -.01
.0 12,22 339. 98
24.3 .00 488, 37
l 70.0 -23. 01 237.6@
2 -. 01

7/;

Q100 FLOW

PAGE 1
1-3 PLANE AXIAL
SHEAR MOMENT TORQ



POWER ROAD BRIDGE AT WQUEEN CREEK,
ELEMENT

FRAME

ELT LOAD
ID COND

AXIAL DIST
FORCE END%
SQ. @
72.0

[
[
[

OrrHHe Q6 &6

TRANS. FRAMNME,
FORC

1-2 PLANE -
SHEAR MOMENT
3.64 337.90
3.64 519.91
-26.06 -1.23
1.50 1.72
-1.5@ -103. 12
6. 04 -36. 24
. 60 . 00
. 0o il
. 00 . 00
. 00 . 00
. 0y .06
.01 1.36
-. @1 . 67
.@1 1.52
-. 01 1.7
. 00 -103. 12
.00 -16@3. 13
. 40 -93. 53
.67 -77. 46
. 83 -56.75
. 0Q 85
. 6o .42
. 0O 1.23
. 00 .73
. 00 -103. 19
. 0@ -103. 18
.40 -93. 5&
.67 -77.250
. 83 -56.78
. 00 . Q0
. Q0 . 00
. 00 .18
. 0o .22
. 60 -103. 22
. 0@ -1063. 21

Q100 FLOW

FPAGE 2
1-3 PLANE AXIAL

SHEAR MOMENT TORQ@




M EE B = N B BN BN R S BN D B BN BE BN . = .

PAGE 3
POWER ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXTIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
82.1 .40 -93.61
106.1 .67 -77.52
131.0 .83 -56. 80
46 —=mm-mmmmmmmoo Tl LTT LTl
1 -31.57
. @ » @@ T 85
131.0 . GO -. 42
2 -26.60
.0 . 00 .73
131.0 . 00 -. 23
3 -.69
. @ . 00 -103. 19
28. 1 . 00 -1035. 18
82.1 .40 -93. 38
1¢6.1 . 67 -77. 30
131.0 . 83 -96.78
59 ==--m-m-------ZoClo LTI LTI :
i -29. 28
. .01 -1.36
131.0@ .01 -.67
2 -26. 06
.0 . @1 -1.29
131.0@ . 01 -. oG
3 -1.50
.0 . 00 -163. 12
28. 1 . 00 -163. 13
82.1 .40 -93. 53
106. 1 . 67 -77.46
g 131.0 . 83 -56.73
1 -29. 82
. .01 .67
186. 0 -. 01 -. 29
2 -17.86
.0 . @61 1.07
180.0 -. 01 -.10
3 1.50
.0 . 83 -56.75
180.0 . 83 g92. 62
21 mmmmmmmmmmmm——oolooooooo IZTo L TTLT
1 -32.12
. @ . 6o . 42
1806. 0@ . 00 -. 18
Z -22.635
. 0 . 0@ 73
180.0 . 00 . 05
3 . 69
. @ . 83 -56.78
186. @ . 83 92. 63 )
84 mmmmmmmmmm—moo ool ITT L TTLTE
1 -32.99
.0 . 06 . 0@



PAGE 4
POWER ROAD BRIDGE AT QUEEN CREEK, TRANS. FRANE, Q@100 FLOW
FRANMNE ELEMENT FORCES :
eLT LOAD AXIAL DIST 1-2 PLANE ' 1-3 PLANE AXTIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ

180.0 . 00 . 00

= -25.63
. @ . 00 22
@lBG.@ . 00 . 27

N
Y

N
13
e o o0
|
[
e
!
N
u

. 83 92. 62
. 83 112. 353

. @0 -.42
. 00 -. 41

. 00 -. 25
~.29

-.48 112.53
-.48 l1el. 07

N
NS

N
’b'
e 660 o
e
&

.0 . @0 -.41
] . 6o -. 30
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BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 1A, 2, 4, 5, 6, and 7 dated May 1964. Higley Road Bridge
over Queen Creek Channel, Project No. S-296(3).

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under critical flow conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Quwerors = 3910 cfs, Average Velocity = 3.1 ft/sec., Angle of Attack = 20 degrees
HW Elev. = 1329.66 (Bridge open to Traffic)

Total Scour = 20’
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Fannon & Associates, Inc.
Consulting Engineers

project no. : LA _F404%6 —]

designed by : __T R
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PIER __ANRLYSIS
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PIER ANALYSIS, LONT.

DEAD LOAD SUPERSTRULTVRE
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LRB ¢ I'(® ilé’VH)Zwk@ = 0.9
HANDRAILS VSE 01/‘ = 0.l
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PIER _ANALYSIS, ¢ONT.

CHECK CAPALTY ©OF PILES
BASED ON S0IL (APALITY

SERVILE DERD LOAD = 37.IK
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DETERMINE COMPOSITE PROPERTIES OF PILES ¢
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PIER _ANALYSIS CONT

COMPOSITE PROPERTIES OF PILES, CONT,
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PIER _EBNALISIS, CONT,
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FIGURE 9

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF DRIVEN,
PIPE PILES

Ultimate Downward Capakity in Kips
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PIER _ANALYSIS, CONT.

PIER CAP SUPERIMPOSED LOADS
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PIER_ANALYSIS, CONT,

LATERAL ANALYSIS

STREAM Flow FoRLES
Rpw cuopp  FLOW  CONDITION S _
HW ELEVATION = \329 66 %>

ANGLE OF ATTALK = 20° = FoR. PNALYSIS VsE 25° ”51?5”5

ToTAL ScovR = 20’ .
AVERAGE VELocCITY = 3.l Jsec

STREAM _Flow (CRITERIA ,

—SHAFT CLEAR SPACLING = 3,92, ASSUME
ToTAL BLOCKAGE BETWEEN FILES . VSE
OBSTRUCTION WIDTH BASED ON PROJELTED AREA AT 25
WITH 2 FT OF DEBRIS ENH SIDE OF PROECTED RRER+

= ASSUME TOTAL STREAM FORCE |5 EQUALLY. DISTRIBVTED
TO0 EARLH FPILE

— VSE K =)L % FOR PILES W/ITH DERRIS

— ASSUME DEBRIS EXTENDS FROM HW ELEVATION
TO EXISTING GRADE.

{
%/Q%g ' PROJECTED WIDTH

. 0 . /
’ 0 1”‘3" "l’Zl SIN ZSo + NZ/IZ +2(?))= 22,7,
. " ¥-0"
-\\\ Y 350 Oﬁ, lf’”
N ) o
*{\22:7 o

E EE N BN N BN NI SN BN B BN BN BE BN NN EE .

project no. : LA 74046~ |

s j s HIGLEY RD (C QUEEN CRK
Eannon & Associates, Inc. o "S‘;‘r"; —
Consulting Engineers checked by :
I | date : 5/96 sht. _LL_of_22




PIER _ANRLY SIS, CONT,

STREAM Flow CONT,

< |
F,MX = 2 Pﬂ% = z(),'+ [3,1'/‘“) oo = 0.0269 rf/,Crz

op= Sty =000zt

SFI = 00269 et?(22, 7> =0,62 "
sp2 =[0269-325.0023)] 22,1 = o, i
sk 3 =Loveq-sau0m3] 228 = 0,34
SF W ‘—‘-502»67-725(100235 229 = 0.23
sE 8 =L0269 9 0023] 229" = 0,13
ELEV
1333,0
- |
= — ELEV
- ELE\/ 1329.66 = —
132
[ _ 427;r I_JI L 1
g ' K ?:; ELEV
VT S— sFe o 326
\?\(\LL_w B SF3 1=y
T Py . SFy -
S pg SEFS\g
N N 1318__
- -~ ¥
\ /
\ Ll g Lo L )

project no. : LA _T4OY4 -]

project : Hl6LEY RD & QUEEN (RH
designed by : . T

checked by :

date : 5/76 sht. 12 _of 22

l:annon & Associates, Inc.
| Consulting Engineers
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PIER _ANpLYSIS, CoNT.

STREAM Flow, (oNT.

EQUWALENT CONLENTRATED LOADS FROM STREAM FORLE ON PIER 4

P, = (o,ézk/’+0,+9’h/' |/7,/3,25>= ':7ZK
P, = (044 + 0,34) /2(2) = 0,78
Fy = (0,34 + 0.23) /2 (2 = 0.57
Py = (0.23%,0.13) /2 (2 = 0.36
Pe = Velaz )24 = 0.16

RESOLVE TOTAL FORCES JNTO LONGITVDINAL AND
TRANSVERSE DIRELTIONS HND DIVipE EVENLY
BETWEEN FILES S (05 25° = 0,906

SIN 25° =0,423

)
e 172 (906)4 pues = o, 17"e P = 0.08Tp1e

e =078 (-706>/7 = 0.08 .= 0 04
Py = 0.57(,906 4 = 0,00 PL= 0,03
P 036(906))9 = 0,0t Pu= 0.02
B..= 016 (904 )/5 = 0,02 Pz 0,0]
C. 37 Yope 0. 18 oL

SEE COMPUVTER ARNALYSIS FoR MopeELS AND
RESULT S,

project no. : _CA 4046 -/

project : HILLEY RD (P GUEEN RIT
designed by : _T&

checked by, :

date : 5,/‘75 sht. 13 _of_22
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PIER ANALYSIS, CONT,

RESULTS FROM TRANSVERSE FRAME ANALYS!S

ToP o©F PILE . PDL =" 38'33}\' FLL ‘_."216'63'\' Pé/-‘-‘ =, oq

(MEM, 65) » ) . N i
Mo = —0.09 M, = "008 " M= 6.0
FOTT. or Pue: By = 428" B =-2683" Pop=.097
PT. 0F Max MoM, » - ke
MEM, 68 MDL_-:— .03, MLL: 07 MSF: ', 80

RESULTS FROM LONGITUDINAL FRAME ANALYSIS

Top oF PlLE: T, =0 Mop =0
- -k
BoTT. oF PILES Fp =0 Msp = 5.28

, OF MAX, MOM
(FTMEM. g )

CHECR  PILE (APAUTY RBRSED ON STRENGTH OF Sol:

K
Po= 42,8 426827 =,09" = (9,55

TL

PILE TIP ELEVATION = 1285

,\‘.
ULTIMATE PILE chPperTt = 727

> 6955 oK.

EMBEDMENT DEPTH PROVIDED = 1298 - 1285 = |3

EMBEDMENT DEPTH REGUIRED = 1298'- 1288.5= 12,5 413 ¢k
(See Sheet 4, 4G RA Ckm’f‘)

project no. : &£ T 4046 - /

. ject : H16LEY RD @ ®UERN CRI
Eannon & Associates, Inc. Hosigned by : T2
Consulting Engineers checked by :

date : 6i7@ sht. 1f of 22
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I Il - I BN N B S S B BN B D BN BN = .

FPIER HRANRLYSIS, cONT.

CHELK PlLE CAPACITY RBASE)DS ON STRENGTH OF FILES:

VSE GROUP Vil LOADING + LIvE Lond + IMPALT
"3[£DD+'£L+IL + Bgi-f- 10/874»[05}:]

VSE B =)0, B

LT

= 1,3ﬁ.0/'*+z.81"> a l.o(l'ze)(Zé-%'Q —).oéoq'?j = lOO,ZK

= |,D Ezo B=o

Mo = h5["0(}06>+/.0//,25}(;02> +/,0(%80>] = 631 "
= L3lo(s28)] = 6,86'"
DETERMINE MOMENT (CAPRUTY ©F PILES: (LRFD 6- I75>
Mp=Mp =ZFy * ys(kz-ZcJ/ar Fyr +(%Z f;’fh>5ﬂF,
Z=287710° y=30’“; ha = 1 ¢ = Lﬁ@éﬁfﬁ,d'
Ar=3%6=132m° Fr= 9@”5"
M, = 2677 m(orsi) + /5 (#-26.6))32.k0"™)

M= 982,787 = g1,9' " > gM =0,9(81.97F) =93,7'"
CHECLK UNITY EQVATION (U (LRED 6- ‘+7> _
.¢ Fh = IZB.BK(SHT 8> % = :ZZ:BK = 0,78 > 0, z¢uHsIE’§an

E‘%n +$(¢Muf; * ;&M‘:\LL £ )0

K t-
tozt y gf63”  606™ =04k 210 ok
128.8 T\ 720 73.7 -

Eannon & Associates, Inc.
Consulting Engineers
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SUMMABRY OF RESULTS

PILES RARE VERTICALLY AND LATERALLY
STABLE FOR R oy chopp FLOW CONDITIONS

i
I
i
I
I
I
K
I
I
I
i
I
I
I
I
I
-
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COMPUTER ANALYSIS
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LOMPUTER MODELS

1
1
I TRANSYERSE PIER FRAME MODEL
|
1
1

1)
i -¢
3N, B SPA, @ 5-3"= y42'-0" Th,m‘—s”
_ fu__i. 79 f 219" ,iPLL 979 {L_Lﬁ,_ﬂ_.l?'___,_{’“;
| ' \ , , o
I.*Zl/_lh_iPDL O.'H’Tfm l%l_ 4.54 iPm_ ,3'83‘ oL t chp
s Do o l'e o .0lo, @ @.@fﬂgv
~;3'~"" (M 12 22 32 ¥2 52 be 72 B[ 92| 137217
I T___P_z_,
-N.}‘___Ea_-’ . “‘:
I:‘r _t, O @& @ @ @ @ @ &
I P
ijg ‘T:};IOBW LINE § 413 423 $33 b3 453 by €73 €83%
tQ:
I @ @ @ 99 £ ’Z - “Q:
-
| o
T
LOUR _UINE . ) ) 4 b 4
EL&V 1298 r | L J—ves 1] ¢ 2 34 b i1 1 L6y .14 8%x
(3; 45 ¢ 15 ¢ 2L * 34 P ¥ 4 ' XX 3 ¥+ b 7 <~ Y-
I g ) ¢ 0 ¢ ' * b $ =
;\) p 4 r ¢ q p ¢ p ! | _‘0
i . }
I 5! P ¢ 4 ] ¢ (] b b S ‘1)3 !
w| i f
Y 4 [] L p p p [ 2 ) 4 n’ %
b b ’ i

N I el ——e ® 4 ‘: \ J
TZ’ZSELEV’ £ 21 43 ‘5| el (ﬂn '8 r%m - K
o'l o b b

I

project no. : LA F4046-|

project : HIGLEY RD @, QUEEN CRIT
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COMPUTER MODELS

LONGITUDINAL PIER FRAME MODEL

gELEV X \
13277 = | o I‘
!

13
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oMpPU ORDEL

SECTION PROPERTIES

I Yo (272108)" = 67,550 >

CApP =

E pp = 57,000 Vzso0™ = 2,850 s

heap = 27(3108Y) = 839 1°

Weap = _1—(———-}2 (31.06" (15 'VFT3> = 0.87"/1 = 0,0728 khny
T

T. =124 "

PILE

KSI' f\'/m

- - ko —
CPRING  CONSTANTS SEE AGRA CHART —'h wRVE

SPRING CONSTANT = K (PiLE WiDTHXNODE SPALING) -

= k (14" L2+
DEPTH BELOW SUBGLRADE SPRING
SLolR UNE (£7)| MobuLuS (Pe)| coNSTANT iy
0 0 o
2 68 23(15)= 17
Y 120 yy(715) =33
A |64 55(75) =4l
8 198 66 (. 75) = 50
10 223 | 75(75) =586
1z 24—7(\&1@') 62(75)= #7
'3 259 (We) | 22(75)=11

GROVP ACTION REDVCTION RS
RECOMMENDED BY ARG6RA EARRTH
£ ENVIRONMENTAL

project no. : LA F4046-]

; joct : HIGLEY RI> (@ QUEEN CAH
Eannon & Associates, Inc. Foainod by T
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coMpyU TER MODELS

Figure 20 - Higley Road
14-inch Pipe Pile
300

L ,~ e et e I /
257 S — —
250
241/

s

Tt

2'97(:2

1/2-inch
16>
150

130

100 /

68 _
1-inch

50 B E——
/ ///d/z_-inch

0
0.0 2.0 4.0 6.0 8.0 10.0 120 3> 14.0 16.0

; Depth (feet)

Spring Constant (pci)

REFERENLE ! SUBGLRADE MopuLus CHART PER AGRA
ERRTH &£ ENVIRONMENTAL , INC, JOB ND. £75-3 6,
DATED W[5/
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PAGE 1
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Lov Chord FLOW
II FRAMNMNE ELEMENT FORCES : _
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
I? COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
I 1 L 00
: ) .00 .00
i5.0 -1.09 -8.19
2 . 00
I : .0 . 00 . 00
15.0 . 00 - .00
3 . 00
.0 . 00 .00
I 2 15.0 . 00 .00
1 -.01
, .0 34. 58 -10.64
17.0 33.34 . 568.03
63.0 -20.81 -311.37
2 . 00 . ——
- .0 . 70 e 01
63.0 -.70 -44.29
3 . 00
00 -1- 70 - 72. 61
3 63.0 -1,70@ -34.27
1 .00
.0 7.76 -310.12
63.0 3.18 34,57
2 .00 .
.@ 1. 28 -440 76
63.0 1.28 35.92
3 . 00
.0 o=-1.22 38.73
4 ) 63.0 -1.22 -38.21
) .0 40.73 33.47
8.5 40.11 377.84
63.0 -14.66 -312.62
2 . 00
.0 14.35 35. 36
- 8.5 14.35 157.61
63.0 -5.95 -166.60
3 . 00 ‘
.0 -lo 13 34. 80
5 63.0 -1. 13 -36. 63
1 el 01
I - . 10.86 -312.24
63.0 . 227.72
2 .00 | ..
.0 5.79 -166. 97
-63.0 5.79 198.03
3 . 00 ‘
.0 -15 16 36. 36




I . PAGE 2
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Lov Chord FLOW
II FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST : 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ@
I . 63.0 Z1.16 -36. 49 ,
1 -. 01 :
.0 44.52 227.72
63.0 -10. 86 -312.24
. 2 .00
.0 31. 80 197.99
63.0 ~6.80 -230.21
3 .00 .
I .0 -1.16 36. 49
1 -.01 ‘
-0 140 66 -3120 62
. s4.5 10. 69 377. 84
£3.0 -10.73 33,47 L
2 e 01
‘ .0 10. 16 -230.59
I 54.5 10. 16 322. 80
€3.0 -30.54 £2.58
3 .00
S 0 _1. 13 360 63
I . €3.0 -1.13 -34. 80
I 1 .00
.0 -3.18 34.57
. 63. 0 -7.76 -310.12
1' 2 . 00 '
.0 -3.71 63. 56
63.0 -3.71 -170. 82
3 .00 »
.0 -1.22 38. 21
. 63.0 -1.22 -38.73
Rt -.01
.0 20. 81 -311.37
I 46.0 17. 46 568. 03
63. 0 -34.58 ~10.64
2 .00
.0 8.74 -170.13
46.0 8.74 231.72
63. 0 -13.66 -.99
3 .00
.0 -1.70 34,27
63.0 -1.70 -72.861
I- 1@ ~mmmmm e me e emmmmmmmmmmetm o222 20
.00 . :
.0 1.09 -8.19 ..
15.0 .00 .00
2 .00 «
.0 . 00 . 00
15.0 .00 .00




PAGE 3

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q@ Lov Chord FLOW

FRANE

ELT LOAD
ID CONg

.ELEMENT

AXIAL DIST
FORS% ENDI

SNOONE O O

[T
[N
?.

' 1
SHEAR

FORCES

-2 PLANE
MOMENT

1-3 PLANE
SHEAR

AXIAL -
MOMENT TORQ




1 .
I | PAGE 4
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW
lFRAﬁE- ELENERT FORCES .
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID CONg FORS% ENDI v SHEAR MOMENT SHEAR MOMENT TORQ
I . 0 . 17 -72. 99
27.6 .17 -68.29
351.6 .25 -62.28
75.6 D31 -54. 84
I 97.2 . 39 -47,.27
1l6.4 .37 -40. 16
47 e m e e e e c e c s e s ————es s
1 -39.02 *
.0 . 00 .00
116.4 . 00 . 00
2 -26.01
. 0 . 0@ » 05
116.4 . 00 .03
I 3 . 00
. 0 . 17 -720 99 o
27.6 .17 -68. 29
510 6 - -62.
75.6 .31 -54.84
97. 2 . 35 -475 27
116.4 .37 -40Q. 16
§6 =—mmmmmmmmmmmm o= m ol e Lo lLlD
1 -26.30
I .0 . 00 .38
l1i16.4 . 00 .23
2 -16.95
.0 . 00 .38
l1l6.4 . 00 .23
3 -.02 ‘
- Q . 17 -72. 99
27o 6 R » 17 -68. 29
S1.6 .25 -62.28
I 75.6 .31 -54.84
97- 2 . 35 -475 27
116.4 037 -400 16
65 ~——-—cemmmeem e m e m e r e -
1 -38.33
» 0 . 00 -lo 10
1160 4 . @0 e
2 -26. 83
.0 . 00 -.98
I 116. 4 . 00 o 60
3 .09
. Q 3 17 ! -73. 01
27.6 17 -68.31
- 51.6 .25 -62.30
75.6 .31 -54.85
97.2 .35 -47.28 .-
116.4 .37 -40.17
7 e e et T L et
1 -29.35
. . . 00 1.24




HIGLEY ROAD
II FRAME
~ ELT LOAD
- "ID COND
| 2
i ’
II a3
1
i )
| 3
12
|I 1
2
21
II 1
2
| B
Irr 30
1
|I , 2

BRIDGE AT QUEEN CREEK,.TRANS. FRAME, Q Lov Chord FLOW

ELEMENT

AXTIAL DIST

FORCE ENDI
116. 4

-12.45

11ie6.
.48

FORCES

.07

1-2 PLANE
SHEAR MOMENT
. 00 76
. 20 . .12
. 00
. 17 -73: 00
.17 -68. 30
. 25 -62.29
.31 -54.85
.35 -47.28
. 37 -40.17
.01 -2.45
.01 -1.49
. 00 -.99
. 00 -.60
17 -72.61
.17 -67.94
. 25 -61.97
.31 -54. 55
. 35 -47. 01
. 37 -39.93
-.01 1.49
-.01 -. 48
. 00 .01
. 00 . 00
. 37 -39. 93
.37 48.63
. 00 -.76
. 00 .24
. 00 .28
. 00 -.09
+ 37 -40.17
. 37 48.70
. 00 .67
. 20 -.22
. Q0 .34
. 00 e 11

PAGE S
1-3 PLANE AXIAL
SHEAR ~ MOMENT TORQ




PAGE 6

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q@ Lov Chord FLOW

FRAME ELEMENT FORCES ,

ELT LOAD AXIAL DIST 1-2 PLANE ~ 1-3 PLANE AXIAL
MOMENT SHEAR MOMENT TORQ

ID CONg FORCE ENDI SHEAR

. o .37 -40. 17
240.0 .37 48.70

.

. 37 -40.17

IS I N R I bBE N B . BN I I IS I B BN S i s

N

53

.

66 06 66

08
66
'

o6
0




HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Low Chord FLOW
ELEMNENT '

FRAME

ELT LOAD
ID COND

AXTAL DIST
FORCE ENDI
240.0

L4

FORCES

1-2 PLANE

SHEAR MOMENT
.3 48.70
.01 -1.49
.01 .48
’00 e 60

. 00 .19
.37 -39.93
.37 48.63
-.01 -.48
-. 01 -.68
.00 . 00
.90 e 01
.37 48.63
.37 57.48
.00 -.68
.00 e 71
. 00 -.01
. 00 .00
-.08 S57.48
T 08 550 61
.01 -.71
.01 -.58
. 00 . 20
. 00 . 00
-.951 55.61
. 51 43. 34
.01 -.98
.01 -.37
. 00 . 00
. 00 .00
o 69 43. 34
e 69 260 79

1-3

SHEAR

PLANE

PAGE 7

AXIAL
MOMENT TORQ@




, , PAGE 8
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW
FRAMNME ELEMENT FORCES

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXTIAL
{'9 COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
I 1 -41.89 -
: .0 .01 -.37
24.0 .01 -.16
| 2 .70
l .0 . 00 » 00
24.0 . 00 . 00
: 3 1.70
.0 -.64 26.79
24.0 -.64 11.38
18 —mmmmmmmmmmmmm ool oo DDIEC
' 1 -42, 22
. 0 . 01 e 16
24.0 .01 -. 02 -
I 2 .70
.0 . 00 .00 o
- 24.0 . 00 . 00 -
3 1.70
.0 -.41 11.38
24.0 -.41 1.46
19 —mmmmmmmmem memmeee—mem———ee——fasea SO
1 -42. 46
.0 . 00 -.02
12.0 . 00 .00
2 .70 ‘
.0 . 00 .00
12.0 . 00 . 00
3 1.70
» 0 e 12 lo 46 :
. 120 0 e 12 .
28 mmmmmmmmmmmmmme oLl
1 -35. 36
: .0 . 00 .01
12.0 .00 . 00
2 ~-1.98
, .0 . @0 . 00
12.0 .00 . 00 .
3 -.48 :
. Q s 12 10 46
12. 0 e 12 .
87 mmmmmmmmmmmm o el L e
l 1 -44, 34
.0 .00 -.01
12.0 . 00 . 00
2 -13. 07
I - .0 . 20 . 00
- 12.0 .00 . 00
3 e 09 - -
[ 0 e 12 1. 46
12. 0 “e 12 . 00
46 —mmmmmmmmmmmmm e o LT el
1 -32.31 ,




I | PAGE 9
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW
II FRAME ELEMENT FORCES ) '
ELT LOAD AXIAL DIST 1-2 PLANE' " 1-3 PLANE AXIAL
ID COND FORCE END% SHES% HDHE%E SHEAR MOMENT TORQ
I 12,0 - 20 .00
2 -1:.74
» .0 . 20 .00
12.0 .00 . 00
3 .02
.0 ) 12 1546
12.0 -.12 .
e T R e ettt bbbk e b
1 -45., 03
@ .00 .00
12.0 . 00 .00
2 -26.01
.0 . 00 . 00
ll 12.0 . 00 .00
3 . 00 o
. .Q = 12 1.46
12.0 ) 12 .9
(Y B bt e it
: 1 -32.31
.0 . 00 . 00
12.0 . 00 . 00
2 -16.95
.0 . 00 . 00
12.0 - 00 | 00
3 -.02
. .0 -.12 1.46
12.0 -.12 . 00
73 mmmmmmmmmmmmmmmmm o LD
1 -44, 34
.0 . 00 .01
12.0 - . Q0 . 00
2 -26. 83
.0 .00 .01
12.0 . 00 . 00
3 .09
I | .0 -.12 1.46
12.0 -.12 .
B2 ~-——ememmmm e r e e s e m s oo ———s s s
1 -35. 36
00 000 --Ql
i12.0 . 00 . 00
2 -12. 45 :
.0 . 00 .00
12.0 . 00 .00
I -3 .48
-0 e 12 1046
12.0 -.12 . .
g] —-cmmeemm e e — e C s s e oo oSS s e
1 -42. 46
.0 . 00 .02
12.0 . 00 . 00
I »




I PAGE 10
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Lov Chord FLOW
IFRAHE‘ELEHENT FORCES .
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID CDN% {gRgg ENDIT- ' SHEAR MOMENT SHEAR MOMENT TORQ
I .0 . @9 .01
g 12.0 N .00 000
3 -1.70
» 0 e 12 1. 46
I 12.0 -.12 : . 00
22 mmmmmmmmmmm oo e e el
1 -33.51
.0 .00 .24
24.0 .00 .34
2 -1.98
. 0 . @0 e 09
24.0 . 00 -.13
3 -.48
I .0 .37 48.70
24.0 .37 57.59 o
23 mcmmmmmmmmmmm oo e meeee e L T2ED
1 -33. 83
, .0 . 00 .34
24.0 .00, . 36
2 -1.98
.0 .00 -.13
24.0 . 00 -. 14
.0 -.08 57.39
24.0 -.08 55.73
24 —omommmmmmmmmmm ool SDDICD
I 1 -34.15
.0 . 00 . 36
24.0 . 00 . 30
2 ~1.98 .
.0 . 00 -.14
24. 0 . 00 = 11
3 “e 48
3 0 e 51 ‘ 55. 73
24.0 -.51 43, 44
I R et e T T
1 -34. 47
.0 . 00 . 30
: 24.0 . 00 .19
2 -1.98
. 0 . 00 o 11
24.0 .00 -. 07
3 -.48
- 0 e 69 43. 44
l - 24.0 -.69 2€. 85
26 ——--m-——mm- SRR g PSS g
1 -34.79 - -
.0 . 00 .19
24.0 . 00 .08
2 -1.98 ,
.0 . 00 -.07




PAGE 11

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Lowv Chord FLOW
ll FRAME ELEMENT FORCES
~ ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORGQ
I 24.0 .00 -.03 : :
3 -.48
. 50 e 64 26- 85
24.0 -.64 11.41
G AR yu s S URPUPE sSSP pupup s
1 -35,12
' .0 . 00 .08
24.0 .00 .01
2 -1.98
II .0 . 00 -.03
24.0 . 00 .00
3 ~e 48
.Q -.41 11.41
24.0 -. 41 1.4
3] —cmmmmmmmmmmemmm e mmm e L e Daem
1 -42. 49 L
.0 .00 -.22
24.0 .0@ e 30
2 -13.07
00 -QO S 11
24.0 .00 -.16
_ 3 -.09
. .0 .37 48.70
24.0 .37 57. 59
32 —-mmmmmrr e e e e s e — - el R bt
1 -42.81
. . Q0 -.30
I 24.0 . 00 -.32
- 2 -13.07
.Q .00 -.16
24.0 . 00 -.16
3 e 09
.0 -.08 57.59
24.0 -.28 55. 73
33 e mmmmmmmm—mmmmmemm e ———————
1 -43.13 .
ll .0 . 00 -.32
2400 500 b 26
2 -13.07
.0 .00 -.16
24.0 .00 -.'13
3 -.09
.0 -.51 55,73
24.0 -.51 43,44
¥ Wit PRt pROUP U spunpiagin
I— -1 -43. 45
.0 -@0 _026
24.0 . -.17 .
2 -13.07
00 .00 e 13
24.0 . 00 -.29
3 -.09
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I PAGE = 12
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q@ Low Chord FLOW
lFRAHE ELEMENT FORCES ,
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
~ ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
.0 -.69 43. 44
24.0 -.69 26.85
35 mmmmmmmmmmmmmme Tl el DT LT
1 -43. 77
.0 . 00 -.17
I 24. 0 3 00 bl 07
2 -13.07
.0 .00 -.09
24.0 . 00 -. 04
3 -.09
.0 -.64 26.85
24.0 -.64 11.41
86 —mmmmmmmmmmmmmmmofmmem e Lol
1 -44,10 :
I ' . 0 . 00 e Q7
24.0 . 00 -.01 s
: 2 -13.07
. 0 » 00 bl 04
| 24.0 .00 | 00
' 3 -.09 :
» 0 = 41 11. 41
24.0 -.41 1.46
40 mmmmmmmmmmmmmmm o m LoD
I 1 -30. 46 .
.0 . Q0 .07
~ 24.0 .00 .10
2 -11.74 :
.0 .00 -. @7
24.0 . 00 -.10
3 .02
‘» 0 . 37 48. 70
24.0 .37 57.39
41 mmmmmmmmmm—mmm = ol meeolTITC
1 -30.78
.0 . 00 .10
24.0 . 00 .11
2 -11.74
.0 . 00 -. 10
. 24.0 . 00 -.11
3 .02
.0 -.08 57.59
. 24.0 -.08 55.72
42 mmmmmmmmmmmmo =Sl oolIDLT
1 -31.10
.0 . 00 .11
I - 24l0 . 00 .03
2 -11.74
.0 . 00 -.11 .
24.0. . 00 -.09
3 .02
.0 -.31 55.72
24.0 -.31 43. 43




I PAGE 13
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW
II FRAME ELEMENT FORCES _ . '
ELT LOAD AXIAL DIST : 1-2 PLANE 1-3 PLANE AXIAL
ED COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
l -31. 42
’ .0 . 00 . 09
24.0 .00 . 06
2 -11.74
’ 30 .00 —009
24.0 . 00 -. 06
3 .02
.0 -.69 43.43
24.0 -.69 26.85
L B e s
1 -31.74
: .0 . 00 . 06
24.0 . 00 .03
‘ 2 -11.74 .
oo 000 -.06 P
24-0 .00 -.QZ
: 3 . 02 -
.0 -.64 26. 85
24.0 -064 11.41
. I I i iy
1 -32. 07
: .0 . 00 .23
24.0 . 00 .00
2 -11.74
.0 .0@ -0Q2
24,0 . 00 . 00
3 .02 *
.0 -.41 11.4)
24.0 -.41 1.46
49 - mrr et r e c e e, — e m - =
1 -43. 18
' .0 . 00 . 00
24.0 .00 . 00
2 -26.01
50 .0@ -.01
I 24.0 . 00 -.02
: 3 . 00
.0 .37 48.70
. 24.0 .37 57.59
5@ —-m-m-mmmmmomeo o ITi o JTILET
1 -a3.50
.0 .00 . 00
24.0 . 00 . 00
2 -26.01
I - .0 . 20 -.02
2400 .00 e
3 . 00 -
.0 -.08 57.359
I 24.0 --08 55.72




l PAGE 14
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Lowv Chord FLOW
ll FRAMNE ELEMENT FORCES .
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE END% SHE%% . Hoﬁggg SHEAR MOMENT TORQ
l - 24.0 ‘e0 .00
2 -26.01
: .0 . 00 -.02
24.0 .00 -.01
3 .00 _
.0 -.91 55.72
: 24.0 -.51 43. 43
B2 =r—-emeermerrmme e e m e — e e e m— e — s o —ces oo
1 -44, 15
.0 . 00 . 00
24.0 . 00 . 00
2 -26.01 .
-0 .Go _001
24.0 .00 -.01
3 . 00 o
- .0 _o69 43.43
' 24.0 -.69 26.85
l §3 ——-m--mm—mmmmmmmmmm el e
1 -44, 47
.0 . 00 .00
24.0 .00 . 00
2 -26.01
-0 .00 -001
24.0 . 20 .00
3 . 00
-0 -.64 .26-85
l 24.0 -.64 11.41
54 --—---rem e m e m e e m s m——mm—— e s o=
A 1 -44.79
.0 .00 .00
24.0 . 00 . 00
2 -26.01
.0 . 00 .00
24.0 .00 . 00
3 . 00
I : .0 -.41 11.41
24.0 -. 41 1. 46
858 ———-—- e e e m e r e s e mm o — e — e
1 -30. 46
.0 . 00 -.07
' 24.0 . 00 -.10
2 -16.95
) .0 .00 ".08
24.0 . 00 -.11
I— -3 -. 02 |
- .0 .37 48.70
24.0 .37 57.59 -
859 —--ccmcmeem e e m e m s e e s e m e ===
1 ~30.78
.0 .00 -. 10
24.0 . 90 -.11
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1
1
1
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1
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1
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HIGLEY ROAD
FRAMNMNE
ELT LOAD

ID COND

BRIDGE AT QUEEN CREEK,
ELEMN

AXIAL
FORCE
-16.95

-.02

ENT

DIST
ENDI

24

*

SHEAR

. 00
. 00

TRANS. FRAME,
FORCES
1_

2 PLAKRE
MOMENT

1-3

SHEAR

PAGE 15

@ Low Chord FLOW

PLANE AXIAL

MOMERT TORQ




l PAGE 16
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Low Chord FLOW
II FRAME ELEMNENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
"~ 24,0 .00 .27
3 .09 |
: .0 .37 48.70
~ 24.0 .37 57. 59
68 —-——m—mmc—mmmmmmmmmmmmm— e me—mm—em—————=
I 1 -42.81
.0 . 00 .30
24.0 . 00 132
2 -26.83
. . 00 .27
24.0 . 00 .28
3 .09
. -.08 57.59
24.0 -.28 55.73
|| €9 —-mmmmmm—m——m——o= SIS
1 -43.13 3
.0 . 00 .32
24.0 . 00 .26
2 -26. 83
.0 .00 .28
24.0 . 00 .23
3 .@9
.0 -.51 55. 73
l 24.0 -.51 a3, 44
FQ =m—mm—em——mmmmmmmmmmmmmem—me i ieeemmmmoooos
1 -43. 45
.0 . 00 .26
24.0 . 00 117
2 -26. 83
: .0 . 00 .23
24.0 . 00 15
3 .09
I 50 = 69 43. 44
' 24.0 -.693 26. 85
7] mmm e mmmmmmmmmmmm e e L e
: 1 -43.77
[ ] 0 [ ) 00 [ ] 17
24.0 . 00 .07
2 -26.83
.0 .00 15
24.0 .00 . 06
3 .09
.0 -.64 26. 85
24.0 -.64 11.41
PRy sty ORISR pupupe Yy
I -1 -44.10
.0 . 00 .07
24.0 .00 .01 .
2 -26.83
.0 . 00 . 06
24.0 . 00 .1




HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, @ Lowv Chord FLOW

FRAME

ELT LOAD
ID COND

ELEM

AXTAL
FORCE

ENT

DIST
ENDI
0

FORCES

1-2 PLANE

SHEAR MOMENT
e 1 11. 41
-.a1 1.46
. 00 -.24
. 00 -.34
. 00 -.03
.00 --04
.37 48.70
.37 57.59
.20 -.34
. 00 -.36
. 00 -.04
. 00 -.04
-.08 57.59
-. 08 55.73
.00 -.36
.00 --30
. 00 -.04
000 --03
_051 55.73
-. 951 43. 44
. 00 -. 30
. 00 -.19
.00 -003
. 00 -.02
-.69 43.44
-1 69 26. 85
. 00 -.19
. 00 -.08
.00 -.02
.00 -001
-.64 26.85
- -.64 11.41

PAGE 17
1-3 PLANE AXIAL

SHEAR ~ 'MOMENT TORQ
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PAGE 18
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q@ Low Chord FLOW
lI FRAME ELEMENT FORCES
ELT LOAD " AXIAL DIST 1-2 PLANE , 1-3 PLANE  AXIAL
gg COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
l 1. -35.12 , _
: .0 . 00 -.08
24.0 . 00 -.01
2 -12.45
I .0 . 00 -.01
24.0 . 00 .00
3 .48
.0 -041 11041
24.0 -.41 1.46

L3

o0 96 66
e
e
N
0




BN : , PAGE 19
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW
FRAME ELEMENT FORCES .
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXTIAL
ID CORND . FORCE END% . SHE%!} HUHEg; SHEAR MOMENT TORQ
24.0 -.01 .16 ’
2 -13. 66
.0 .00 . .15
. 24.0 .00 = .07
.0 ~-. 64 26.79
24,0 -.64 11.38
9@ ~mm-mmmmmmmmmmm oo ZI 2 LLDITD
1 -42.22
. 0 o Ql . 16
24.0 -. 01 .02
2 -13.66
.0 . 00 . 07
24.0 . 00 .01
3 -1.70 .-
. . 0 . e 41 11- 38
("2 -.41 1.46

)
»




) PAGE 1
I HIGLEY RD BRIDGE AT QUEEN CREEK, LDNG.A FRAME, @ Low Chord FLOW
FRAME ELEMEANT FORCES
ELT LOAD AXIAL DIST ' i 1-2 PLANE 1-3 PLANE AXIAL
I? COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORG@
1 .20 ‘
' . 0 . 08 .00
27.6 .28 2.21
51.6 .12 5. 09
75.6 . 15 8. 69
97.2 .17 12. 36
5 116. 4 .18 15,82 .
1 .00
.18 15.82
3 240.0 .18 59.02
. 1 . 00
. .0 .18 59. 02
4 24.0 .18 63. 34
1 . 00
.2 -.23 63. 34
5 o 24.0 -. 23 S57.84 -
1 . 00 -
.0 -.60 57. 84
6. 24.0 -. 60 43. 45
1 . 00 :
.0 -.72 43. 45
- A 24.0 -.72 26. 09
1 . 00
.0 -.64 26. 09
24.0 -.64 10.82
1l . 00
.0 -.39 10.82
9 24.0 -.39 1.36
1 . 00
.0 -. 11 1.36
12- Q = 11 . 00 .







STRUCTURAL CALCULATIONS
FOR
DEER VALLEY ROAD BRIDGE

OVER

UNNAMED WASH

project no. : __CA 44046~
project : DEER VALLEY @ UNNAMED _

l:annon & Associates, Inc.

. ) designed by : HH
Consulting Engineers checked by </ Te
I date : 24 sht. __of 19



BASIS OF ANALYSIS

DESIGN SPECIFICATION

American Association of State Highway and Transportation Officials Standard
Specifications for Highway Bridges, 1992 Edition, revised to date.

EXISTING BRIDGE PLANS

As-built bridge plan sheets 39 thru 42 dated March 1988. Deer Valley Road Brldge
over Unnamed Wash, Project No. 68417.

GEOTECHNICAL INVESTIGATION

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. ES5-
36, dated 4/15/96. Ultimate downward capacity of driven pile foundations were used
with a safety factor of 1.0 under 500 year flood conditions.

HYDRAULIC DATA

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996.
Q.00 = 3,925 cfs, Average Velocity = 5.83 ft/sec., Angle of Attack = 5 degrees
H.W. Elev. = 1393.96 (Bridge open to traffic)

Total Scour = 17’

project no (/Oﬂdo 4.5J’
. t eer allew @ Unnawgel
Eannon & Associates, Inc. AN e 7Y
Consulting Engineers checked by : SIS
l date : 7/2&6 _ sht. 2 _of 47
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Skow =20°

project no. : __CA 9a4046-1
project : D.E_E.&MB_L.L.EL@_M&MED.
designed by :
checked by : /74{/(.;

date : __$/24 sht. =_of ¢

§annon & Associates, Inc.
Consulting Engineers
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Consulting Engineers

project no.
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designed by :
checked by :

GU’ S

date : 2796
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Prer Afv\alzs‘\s ( conT.)

Dead Load o Qw?ere,—i-rug{—ur& N

Use Pock = 2V (s107') (0.6 "4**); = 7.2
et }—:’Barr?er:(a")?/g D277 015878 )(=) = 0.74
‘;-z“.la 2 DL = 18 K/I
Pevr Loads ( Per Continnons B eam A—r\aL}S?S)
Dead Leed
Max. Superctructure Reoction ? v = |22, 3 x
Swp- ) 47 Haunch : (2222 o657 (54,5 /(0.4 747) = 284" )
1 N 4 P 3y
S B Min, Cone. Infill (use S7as g, ) 3 2 (z.5)(¢4,8)(0.5™) = 12.4
116 =2, 3%
Prec Cap: 3,5%(2EE2 ) (50,8 ) (s ) = 113.2"

DL =276, 5°

APPROX, Deed Load per <haf+:

1276.5% 2.2 _ .
St T(2) (3964 -3.5-1370 )55 %)

=450 "

" Live Lead

eﬁdge width allows four 12" lanes of Hs-20 Live Load. Howover,
bridse s C’“”’Mb yeru:‘nj 2 lanes, Use 2 lanes oor OMLXS}$._
LL = 8.7 K/MM , [ per continubus beam ovuaL&C?’S)

{anes

Wrona (o
8.7 (2
APPROX. Lie Locd Per Shaﬁ = 2 B whofits g

45, 8 gt

\\

Rannon & Associates, Inc.

project no. : gq046— )

project : D EER _VALIEY @ UNNAMED
designed by : +M

checked by : Gu/<

date: 5724 _ sht._Z_of !9

Consulting Engineers




Prey Ma‘%é\is 2 (ecooT )

cheche Ca?a os'(::} oj Ska—f»@-g: (ba§eo\ on Sail @-Fac/‘('&:x\

T < oo = k T
Service D ;ad Load =450 }—l'o-(—v»l = 495 8 £
Sevvice L ive Lood =45 8"
(Wo lmpact)
U (+imate_ Capao«‘fi‘j = 539° > 495, 8 ) oK,
SHT 8)

2 Chedk Lateral S-\-ab“(ih\,].

project no. : QLIFE —|
. project : DEER VAILEY (O UNNAMED
Eannon & Associates, Inc. o o AL :
Consulting Engineers checked by : =TS

date : 5726 sht. _6__of _*¢




_Prer MGTSﬂ (_ OO'N'T-)
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jL’¢=4 k<o
6 _ \
1= 95 =Tmseor =0037 T, =60 kc

TL=1(23)(1?7 )=3.18 >20

o0 ?Lmﬁ TS considered j—lex?ble.

project no. : 94046 —|
. i . “ 2. \‘d
kannon & Associates, Inc. N vy
Consulting Engineers checked by :' Y

date : b/26 sht. 7 _of_19




Pler  Analysis ( comt)

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF STRAIGHT,

DRILLED, CAST-IN-PLACE CONCRETE PIERS zs3K
gfjf’ Ultimate Downward Capacity in Kips 5’;0'( oo
! lev.
Y o 100 200 300 400 500 l s06y”
1368 T T T T — 1570 —N-
I | | | |
| | | 1 l .
] I | 1 | N
] | ] | |
1 1 1 1 1 ! L ‘\0 N~
1 ) 1 _—— M1}
s s vt st st e R L
1 | i 1 [} |
| ] | | 1 " @
! 1 ! I ] Fall :
! ) 1 i ) @B (14
13604+ ————— e —— +mm——— b————— Amm——— +—d -1l -11362 fa =
| 1 1 i - S
! ) ! 1 | ™
i | ! 1 I O N 1}
! ! | | 1 ol )]
. i | : : 1 o (14
S 1856+ ————- q—————— T —— - T-1-L--L1358 -
- 1 1 1 | : 3 -
3 | ! 1 ! g: o
! 1 i |
§ ! ) ] I 3 T} v
'g | 1 | ) o i p
> 13524 -——~—— - lecmem b —: —————— tod-7-~-r1354
] , — | §
= ! 1 | 2
o 1 1 l < V\
i | | | W) W
1 | 1 |
] | ] | b X
1348 4 ——— — - Am dmm—mm b ——— e A-—Mr—t+-d-L--L1350 Q A
! I | 1 uy [0}
| 1 1 T 0 o0
i | ] P
I 1 ) Do =] Y
I 1 1 % ! ul JIA)
1344 - —— — — ~ — : —————— -'r ———————————— : —————— TNJ~t-r 1346
: | : : e ——%
| ] 1 | i N
] i i i | i_____ zL
‘| 1 ] 1 1 N ‘343
1340 f t } t ! -13d2
0 100 200 300 400 500 690

A AGra 510

Earth & Environmental , Inc.

Reference s Geotechnical Inué$+?8a+|\on Report, A4RA
EARTH & BOVIROMMENTAL L INC., TO8 Ns.
495 —3b , Doted 4/15/96

project no. : _CA qa046-1

project : DE&&M&LLMMME&
designed by :

checked by : '—-'.fzél § }
date: _$/26 __ sht. _&_of_19

Eannon & Associates, Inc.
Consulting Engineers




Yier -A'Mﬁs.\s ( cost.)
_Prer Cap Swperimposed Lecds

DL on  Cap _ é K/” ‘
2.2 /’érn ) = 17 ( sea <haet 5)

LL on ‘Pn‘e’r» Cap

K
4 8.7 K/Ianc/z s = 34 3= Aku.l

<Showed Deck Width: £/ 17 /bes 20" = 64.45
s4,58 — £4.45’ 22.05’/ Le. /.h;’@ea.d»{e.
6. '38 /';M 2,3 2/“,3‘, (UCQ l: @ . Q}‘&)

S
875" 195 13, " .!(\C' N\ Barrier
;4

k
] 3435-;4;5% 94

0 llll{L

] 10.68 [ 294"

835’ 45’ | 1957 |875
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L oterel -Afv\-av{a\u&iTs

<tream Flow fTorces (A re0 Flow Condi+ion)

Hw, Elevotion = 1393, 94’

Avg. Vedocity = 5.83 f/sec. |
-A"\ﬁl( of e = 57, Uee IOOij am‘«bmk‘ (Aock J3+5°
Total Swur-’—‘-(']l, ?Laj"f‘ Spadr\g, = 9,5~ 5/-’-'- 16, s’

heam Force Catevia

— Shaft <pact =16, >16', assume each shaft aarries
“forees se—fqra*f'tg, use shaft Hameter with 2 of debrs
ot cach. =Nde ¢j~ ?vod‘gcyi-ed are-a .

- Assume —SG=tal Stream j—ovcu above bottemn aj‘ pTecT ca
are g%uaug dretvributed o -200(«« Skﬂj""

— Use k=14 Hor shefts with debis |
k=07 -j—oY round d\a:ﬁ—g withsot 'M'('\S .

Projected width :(® SM:H'C)
z'+2(2) =7’
Projected width:(® Prer Ca,f)

o
iy
54, 5'(sintw) + 2(2')
=128
: project no. : 44046 -1
. i . lle .
Eannon & Associates, Inc. oaei VI
Consulting Engineers checked by ; —+ e

date: 6/26  sht. 10 of_19



Ler gvs (comT)

<+tream Flow ( conT.)

s _ K/‘f“‘u‘z
Prmax = 2 Pavg, = 2 (4)(5.82) floveo = 0095
L P=o0.07% = o014 T/
1Z6G3.946~1381 ,
(1z43.45 ) I
H-W'E': ‘;qg. qL/ QN\ \ \v
v L 3
. -
o\ _{ ‘ T
- R R J M e %
How L'M, z ~'\“;P_ __,;; SE3SreNT 2/ [‘
T T FS\T,.)’
LR &} 2P N 211343,
+

d

2
SFl =0095(12.8") = 1.3
=r2 =[c.095-0.840.014 )] (13.8) =14
sE2 = (c.0¢s -0.8b(c.014)] (7 ) =089
SFd =[occ9c-284(0.0/14,](7T) =038
<Ez =[{o0.o09s-486(co] (7)) =048 L

E‘%M}\/a”ew‘f' Concentrated L,oadgi{frm Qream Fovee on Pler .

, v \. ;
=0z tnd = (0.85)(”/5‘/ =034 ebapt

P =(0,58-ro,3e)(é)(2') = 0.9
s =(038+ 018)(—2‘—)( 2:) = 0.£6
Pa=(0.8" o)(:‘;,)(zi) = 0./9

project no. : 44046
; ject : r al by
§annon & Associates, Inc. project : £24 o
. . esigned by :
Consulting Engineers checked by : Te
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Pier Aralysis (eoot)

S+tream How (_,omo'r)

Reso|ve “etal jLorces o transverce & L,smii‘f"l«!dlﬂ‘m dive ctFons
ard divide e?ua“y betwern oo dh. coiuman:

Transderse Dire ctio— : cts 107 = 09845 .
Ltrfj?‘{-mdnka! Divect. #nn <A 10’ = o.l736
P = (35) («7248) = 034 Fi =(-38)(01736)= 2, ob
Por = 096 ( 0.9648)= 0,95 Poo = 276 (0475607 0.7
Par = 0.6 (0.994é)=0«55 P?L = o.ﬁ(%/756/= 0.10
>0 5 = 0.0
Yar= 0uq( 0984 8)= 0./9 Pee = 7 19 (9 (726
/Lil. 139515' & Cap ‘
?IT —_— PlL —
By —> 3 By —>
S ety b
Per T b/ Par —>
Transveorse YW\ odel Lhﬁ,H——mo{&\nAl Vv\odﬂ/l
(Loak Pov Shaft) (Loads Per Shos+)

See Compuwter Ambasrs( chest |5) for edels and
re swits .

project no. : G 4o46 -1
$annon & Associates, Inc project : —rl
. . ’ . designed by : H
Consulting Engineers checked by : —y
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Prer fwalysis (coot)

U

_Recylts 4rom Transuerse Frame Arolysts

Top of Colump »

Mem. 5: TPoL=- 435,42%, Pu=534% Pse=2357"

1~k

"‘ A -
Mo = — /5.4 . My =204, Mse==324 """

e K
Mem, 22 : PPL =~ 42'8.721, Puoe =-7208 ", PQP': ~2.43
- ~K -k
g = ‘?121 ‘L/ r"u_:"'ld-gql , Mse ="30.é'

Bott. of Shefts - ( Poivrt of Max, Momewt)

\ K -
Mem . Il ¢ Poo =~-467.2 . Touu=4£34 K, Pse = 2.57F,
[ - -

Moo =737 M= /4477, Mse = 3047

/

- 2.43 p,

Memi .38 : Po. =- 468.36%, 'PLL‘-:’?},/ﬁL: Pse =
MP(_-: - /'7 ,’f MLL—;‘ 2-64,'5 M,F

1
|
1
1
1
I
1
1
1
1
1
|
1
|
1
i
i

Results troon Tvans verse- Frame A«alngsk

'T'”F 03‘ Colum n

Flewts 5 =9, - Pge =0

& o1t 0j" M ( Point of Max. M omewt)
,-ic

M@W\ S P?r- =0, MQF- = 5'4

project no. :
Eannon & Associates, inc. osianed b
Consulting Engineers checked b: .

date :

[}
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Yier M a'e  ( wnfT-)

 Chech. shatt Ca?a 6;1'54 Bosod &N ?‘Fra.\,f“ cj- ©oil

Pr = 458.36"3— 22,18 € +2.43% =£53"% (Mem. 28 Co-w‘boff)

qw:f-f Tip Blew. = 1245’
Ultimete Capacit of Seil = £30% < $53° . N4
(v vafty foctor = 1.0 T

L ) See AGRA  clat, Pa?zg

Ww bﬂfﬁ‘\ Pardided = IR70- 1248 = >s5'’ o
Embed mst— _De’W( %fqud = 1370 - (343 = 27/ Noer,

o Dvilled Shadts o+ -—Jralo%a-re For -
RDioo Flow Cendi+Hions.

Therefore Drilled Shafts Mo+ Adeguate
for Qsoe Flow Conditions,

project no. : 44046 -
= i . IL :
Eannon & Associates, Inc. brofact M%QMHM@%&I <
\ \ esigned by :
Consulting Engineers checked by : Ta
I date : 6/96  sht. 14 _of_19




COMPUTER ANALNYS IS

1
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|
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1
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1
1
1
1
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94046 1
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Gemvlp wtevr WModels

Transuerce Plee Frame Model ( & jo6 Flow Cendi+ions

54,5’
&5’ 44 WA £.25!
. 4 T" 19 k LPrec g’f
El. 134657 N £1,13950 5
L_v . \TQ @ Cap | -4—+—) Cap 2 - P/
A — — P 3 = 7 ; d >
Fowlie | SRF= = s ©) @
Ei.1387 |0 ”_\'_— —il y 2 ¢18
Sconr Hell ‘/2)
El.1370 Z = @
g 2
2 >
@N E [ 4
11345 " i b T £l 346"
2 j—' —NN- 7 5 Ny 20
" (18)
\ - . K/n
I capi =72 (42)(49. 257 = 418106 7 fA=2060 W =08 " |, E=34605 ks
- ‘5” — )
Teapr = 75 (42)(42)% =273081 A = 1764 nt, w=ouE3’ . E=3605 R

T eol = 10 Tg =10 (paérr)(sé)‘ﬂ 82405 w9, A=1018 0" w=0088", E= 3605 9,

(ur( |00/ 13_) jéc =4 K<l

j;y = bo K<
project no. : q4046 -1
Eannon & Associates, Inc. project : Pecr Colloy ¥ Edge. —
Consulting Engineers c::'cgkn:; t?: Te

date : é/?é sht. _/&_of 9




g@guﬂm moggg

Longrtudinal Pler Frame Wiedel L & joe Flow Conditiony

Zl. 129515 - /,rP.‘e.— Cap
/ 9 el 398as5 !
- 3 ‘\i_F - v — L
oo Line W S M |
Bl 1387' 9% 'i\"r);‘_ —> Pqu 2 Sy
\ [
:
Scour H'Dle @ ': 10
El.1374' N
N OF 3
4
. §
@3 N A -
Elzdst =N {4 _ Tip €l 1345
‘mE @
project no. : G4 o046~
" o . D . l '\
Eannon & Associates, Inc. g;‘;’;‘r’“ed bjﬁ L Vol er}@d Bridge
nsultin j :
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Co%p wter WModels

CB'D\'—TA.CQ{ Censtanwts ( Qoo Flow Ceonditions)

Based on Lotrevorl =wbgrode moduhks (k) proided by A4RA
chavts ( <kact9), gT’f:h-}/ Constats = K (Shaftd)(Neds Spa "‘;"5‘-)

=k (36)( =<")

Vz " Deflection Curve
Depth balew Swbgrate Sp g Constats
reoor Lina. (1) Medulus (pei) </,

o o V7

< 30 25 ¢

a &2 44,9

& b0 £/ 8

8 74 639

1o 76 6£7

12 160 138.2

14 =90 >50.6

16 375 324.0

18 410 2&4.2

2 425 4672

z2 450 486.0

.25 480 3_1/. 0
project no. : L0046 I
. i t . Daf (/ H@ /Q—d § "H
fannon & Associates, Inc. e s Py g
Consulting Engineers checked by : —

date : 626 sht. 18 of 19 _




Prev Ms?s ( comr)

Figure 21 i Deer Valley Road

3-Foot Diameter

500

450 - /

400 , ' :
S 350
£ /
£ 300 .
8
: _/
5 250 T72=inct \s./
O

200 neh~<g ——
-g / /
o
) 150 / /

100 -

| / 2-inc
50 % =
0- .
0.0 5.0 -10.0 15.0 20.0 25.0

= Depth (feet)

¢

Reference : Geotechnical lm/eQ-Hﬁa-Hor\ Report b}
AGRA Earh & Envirormental , Inc., Job 1.
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DEER VALLEY

FRAMNE

ELT LOAD
ID COND

i
1
1
1
1
1
1
i
i
I .
1
1
1
1
1
i
1
1
1

ROAD BRIDGE OVER UNNAMED WASH, TRANS.
ELEMENT

AXTAL DIST
FORCE ENDI

00 660 oObhe

FORCES

1-2 PLANE
SHEAR MOMENT
. 00 . 00
-199. 08 -10451.70
. 00 .00
.00 . 00
. 00 . 00
. 00 .00
232. 04 -10267.01
. 3931. 44
-211.63 -7879. 10
-5.34 24, 49
-5.34 -1225. 46
-2.57 385. 62
-2.57 -215.68
209. 18 -7850. 79
.00 3854.77
-228.17 -10072. 40
45, 22 -1423, 42
45, 22 9@9. 93
10. 87 1742, 14
-23. 48 -55. 49
~57.83 -1748.75
-2.43 201.42
-2.43 -367.50
196.25 -10302. 86
.00 .
34. 35 -1624. 07
34. 35 .00
. . 00
. 00 . 00
. 00 .00
.59 -184.69
. 59 -127.29
.13 -24. 49

PAGE 1
FRAME, Q100 FLOW
' 1-3 PLANE .AXIAL
SHEA MOMENT TORQ



l DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS.
FRAME ELEMENT FORCES
l ELT LOAD AXIAL DIST 1-2 PLANE
ID COND FORCE ENDI SHEAR MOMENT
97.8 .13 -12.19
3 2.57
.0 -.01 -385. 62
19. 4 -. Q1 -385. 88
36.6 .33 -380. 28
60. 6 1.28 -349.65
l 81.0 1.83 -312.40
97.8 2. 02 -278. 53
. 19 —cr e, e, — -
1 -425.11
.0 .11 -28. 57
97.8 S11 -18.24
2 -50. 56
.0 -.56 197.97
97.8 -.56 143. 16
ll 3 -.14
.0 .08 -417.10
19.4 .08 -415, 48
36.6 .42 -408. 21
60. 6 1.37 -375.25
81.0 1.92 -336. 01
97.8 2.11 -300. 51
33 —m—mmmmmmmmm oLl ToTE
1 -428.72
l .0 -.69 230. 21
97.8 -.69 162. 49
' 2 -92.18
.0 .43 -124.68
97.8 .43 -82.17
3 -2.43
.0 . 07 -367.50
19. 4 -.07 -368. 86
36.6 .27 -364. 22
I 60.6 1.22 -334. 93
81.0 1.77 -298. 81
. 97.8 1.96 -265. 88
1 -448.70@
.0 .59 -127.29
204.0 . 59 -7.55
2 S.34
.0 .13 -12.19
l 204.0 .13 13. 46
3 2.57
.0 2. 02 -278. 53
204.0 2.02 132.79
20 —m===mmm—m e o e LT oWLTTLLE
1 -438.39
.0 .11 -18.24
204.0 11 3.28
2 -50. 56
I . -.56 143. 16

, PAGE 2
FRAME, Q100 FLOW
. 1-3 PLANE AXIAL
SHEAR MOMENT TORQ




PAGE 37
DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE _ AXIAL
ID COND FORCE ENDI SHEAR MOMENT _SHEAR MOMENT TORQ

204.0 -.56 28. 84

.0 2.11 -300. 51
204.0 2.11 " 130.61

2 -92.18

3 -2.43

N
»

1 -460. 84

N
Lo

2 5.34

'3 2.57

1 o
o

I , .0 .13 13. 46
o
0

I @




I PAGE 4
DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES

I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL

ID COND FORCE ENDI SHEAR MOMENT SHEAR - MOMENT TORQ
.0 .27 238. 66
I » 24.0 .27 245.26
1 -467.18
.0 .12 32.78
24.0 12 35.72
|I 2 5.34
.0 -. 04 19.62
24.0 -. 04 18.70
3 2.57
.0 -.26 245, 26
24.0 -.26 239. 04
I e T
1 -469.29
.0 . 04 35.72
I 24.0 .04 36. 58
2 S. 34
_ . -. 26 18.70 ‘ o
24.0 -. 06 17.14
3 2.57
.0 -.64 239. 04
24.0 -.64 223.64
R it L
1 -471.40@
I .0 -. @9 36.58
24.0 -.09 . 34.41
2 S. 34
.0 -.10 17.14
24.0 -.10 14.75
3 2.57 |
.0 -1.16 223. 64
, 24.0 -1.16 - 195.87
14 = mm oo oo m e e aLlllo-
I 1 -473.51
.0 -.23 34.41
24.0 -.23 28. 84
2 5.34
.0 -.13 14.75
24.0 -.13 11.54
3 2.57
.0 -1.68 195. 87
I is 24.0 -1.68 155.59
1 -475.63
.0 .32 28. 84
24.0 -.32 21.08
2 S. 34
.0 .15 11.54
24.0 -.15 8. 00
3 2.57
.0 -1.94 155. 59
I 24.0 -1.94 109. 07
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ELEHN
AXTAL
FORCE

-50. 56

-. 14

-450. 53
-50. 56

-. 14

-452. 64

_500 56 '

-. 14

-454., 76

-5@. 56

-456. 87

-50. 56

-458. 98

ENT FORCES

DIST 1-2 PLANE
ENDI SHEAR MOMENT
.0 L11 3. 28
24.0 S11 S.81
.0 -.56 - 28. 84
24.0 -.56 15.39
.0 2.11 130.61
24.0 2.11 181.33
.0 .08 5. 81
24.0 .08 7.83
.0 -.49 15.39
24.0 -.49 3.53
.0 1.61 181.33
24.0 i.61 220. 06
.0 .05 7.83
24.0 .05 9.12
.0 -.40 3.53
24.0 -. 40 -5.97
.0 .93 220. 06
24.0 .83 242,29
.0 .03 9.12
24.0 .03 3.77
.0 -.30 -5.97
24.0 -.30 -13.22
.0 .32 242,29
24.0 .32 249.91
.0 .00 9.77
24.0 . 00 9. 82
.0 -.21 -13.22
24.0 -.21 . -18.26
.0 -.23 249,91
24.0 -.23 244,27
) -.02 5.82
24.0 -.02 5. 44

DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW
FRAMNE-

ELT LOAD
ID COND

PAGE 6 -
1-3 PLANE AXIAL
SHEAR . MOMENT TORQ



DEER VALLEY
FRAME
ELT LOAD

ID COND
2

ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW

ELEHN

AXTIAL
FORCE
-50. 56

-. 14

-463. 20

-50. 56

T 14

-465. 32

~-50. 56

-. 14

-467. 43

-50. 56

-.14

-469. 54

-50. 56

ENT

DIST
ENDI

.

FORCES

1-2 PLANE

SHEAR MOMENT
-. 14 -18.26
-. 14 =-21.57
-.63 . 244,27
-.63 229.12
-. 04 9. 44
~. 04 8. 46
-. @3 -21.57
-. 03 -22.27
-1.17 229.12
-1.17 201.11
-.07 8. 46
-.07 6. 84
.10 -22.27
.10 -19.84
-1.71 201.11
-1.71 160. @3
-.08 6. 84
-. 08 4. 86
. 20 -19.84
.20 -15.13
-1.99 160. @3
-1.99 112.35
-.08 4. 86
-. 08 2.89
.23 -15.13

. 23 -9.51
-1.93 112.35
-1.93 66. @7
~-. 07 2.89
-. @7 1.25
. 21 -9.51

PAGE 7
' 1-3 PLANE AXIAL
SHEAR MOMENT TORG@



PAGE 8
DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST 1-2 PLANE . 1-3 PLANE  AXIAL
ID COND  FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ

24.0 .21 -4.35

3 -. 14
. @ -1.58 66. @7
24,0 -1.58 28. 26

1 -452. 03

2 -92.18

3 -2. 43

1 -454. 14
2 -92.18

3 -2.43

1 -4356. 25

2 -92.18

3 -2.43

00 660 60
[
W
w
e
[
D

1 -460. 48

2 -92.18

.04 35. 32
3 -2.43

N
gt
o8 68 o6
ATA]
a1
N
ao
)
e




DEER VALLEY
FRAME
ELT LOAD

ID COND

PAGE =
ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q1020 FLOW
ELEMENT FORCES
AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
.0 -.27 242.39
24.0 -.27 236. 03
40 ---------------ZIlooo Tl TTRTE
-462. 359
.0 -.10 -33.12
24,0 -. 16 -35.55
.0 -. @3 35. 32
24.0 -. 03 34. 56
-2, 43
.0 -.865 236. 03
24.0 -.65 220. 50
41 mmemmmmm— oo Tl ITT DT
-464.706
.0 . 04 -35. 35
24.0 . 04 -34.57
-92. 18 _
.0 -.13 34. 56
24.0 -.13 31.40
-2.43
. 0 -1.15 220. 50
24.0 -1.15 192. 86
42 —eemeeooooooo T iDL 22272
-466. 81 :
.0 .21 -34.57
24.0 .21 ~-29.65
-92.18
. @ -.24 31,40
24.0 -. 24 25.67
-2. 43
.0 -1.66 192. 86
24.0 -1.66 153. 04
83 memmmmmmmmmmm—e L TlooooITTIC
-468.92
.0 .32 -29.635
24.0 .32 -22.02
-52.18
.0 -.30 25.67
24.0 -.30 18.40
-2.43
.0 -1.91 153. 04
24.0 -1.91 127. 19
44 —mmommmm-----o STl CITC o ZDIZT
-471. 04
.0 . 35 -22.02
24.0 .35 -13. 56
-92. 18
.2 -.31 18. 40
24.0 -.31 11.02
-2.43
.0 -1.85 107. 19
24.0 -1.85 62.91



PAGE 10 -
DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW
FRAME ELEMENT FORCES
ELT LOAD AXIAL DIST  1-2 PLANE 1-3 PLANE AXTAL
Ig COND FORCE ENDI SHEAR MOMENT SHEAR : MOMENT TORQ
4 ——————————————————— - —— - - . - —— = . e - - e -
1 -473. 15 .
.0 .31 -13.56
24.0 .31 -6.09
2 -92. 18
.0 ' -.26 11.02
24.0 T 26 4. 8@
3 -2.43
.0 -1.50 62.91
24,0 -1.50 26. 85
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PAGE 1
l DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, LONG. FRAME, @100 FLOW
FRAME ELEMENT FORCES -
ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL
I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ
1 ———————————————————————————————————————————
i . 00
.0 . 00 . 0@
l 19. 4 . 00 .00
36. 6 . @6 1.03
6G. 6 .23 .55
81.0 L33 13, 2&
I . 97.8 .36 15. 33
2 ___________________________________________
1 . OG
. . 36 19. 33
204. @ .36 32.77
3 ___________________________________________
l 1 . 0@
.0 . 36 92,77 -
24.0 - 36 101, 21
4 ___________________________________________
l 1 . 0@
.0 . 20 101. 41
24. @ .20 1@6. 24
5 ———————————————————————————————————————————
l 1 . G
.0 -. 01 106. 24
4. @ -. 01 106. 02
o NNt SOt
1 . 00
l ) -.19 106. 02
4.0 -1 15 161,51
SR TnP 20t
1 . 00
I .0 -. 34 1@1. 51
24.0 -1 34 93, 29
8 ———————————————————————————————————————————
1 . 00
.0 .45 93. 29
) 4. @ - 45 8z.57
\j ———————————————————————————————————————————
1 . 0@
. .58 82.57
I 24.0 -. 58 68. 76
1@ =—mmmmmmmmmmm e mm LT ZZLIC
1 . 0w
.0 -. 68 68. 76
I . Z24.0 -. 68 52. 36
L1 =fmmmmmmmm e L TTLTD
1 . 00
.0 .71 52. 36
24.0 - 71 35, 43
|| 12 mmmmmmmmm——— oLl TTLIC
1 . 00
.0 .64 35. 43
l 24.0 -. 64 20. 16
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DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, LONG.

ENT

13 ~-====--- - e

FRANME ELEHN
ELT LOAD AXIAL
ID COND FORCE

1 . 00

1 . 0@

FORCES
1-2 PLANE
SHEAR MOMENT
-.49 20. 16
.49 &. 30
~-. 23 8. 30
-. 23 . 0@

PAGE 2

FRAME, Q100 FLOW
1-3 PLANE AXIAL
SHEAR MOMENT TORGQ@



