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STRUCTURAL CALCULATIONS 

FOR 
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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 411 5/96. 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-MaierleICSSA, Inc. Dated March 1996. 
Q,,,,,o,, = 145,600 cfs, Average velocity = 12.4 ftlsec., Angle of attack = 0 degrees, 
H.W. Elev. = 1 1 61.29 (Bridge open to traffic) 
Total Scour = 23' 
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ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 
CHECKER : 
DATE : 7- 2-96 
JOB IDENTIFICATION : BELL RD BRIDGE, PIER COL. 
DATA USED 
* * * *  ****  
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.I. 

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- 19 NO. 11 BARS AST= 29.64 SQ.IN. = 1.05PCT. COVER= 3.30 IN. 
BAR SPACING = 8.60 IN. 
OUTPUT 
* * * * * * 

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX UMY UP/AP 

:annon & Associates, 
Consulting Engineers 

Inc. 
project no. : ~ 4 0 4 6 - I  
project : 
designed by : =. 
checked by : ,L, 
date : 5/96 sht. r b o f ' 3  
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ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 
CHECKER : 
DATE : 7- 2-96 
JOB IDENTIFICATION : BELL RD BRIDGE, PIER SHAFT 
DATA USED 
* * * *  ****  
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.1 

E-CONC. 3605. 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- 38 NO. 11 BARS AST= 59.28 SQ.IN. = 1.46PCT. COVER= 9.30 IN. 
BAR SPACING = 4.30 IN. 
OUTPUT 
* * * * * *  

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX UMY UP/AP 
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Figure 12 - Bell Road 
6-Foot Diameter 

Depth (feet) 
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F R A M E  E L E M E N T  F D K C E S  

ELT LOAD AXIAL- DfST 1-2 PLANE 1-3 PLANE AXIAL 
LO tUhu FLltd,Ck. ENDI s t i E A K  EUMEN'I' SHEAR MOMENT TOR61 



PAGE 1 

BELL ROAD B R I D G E  A T  AQUA FRIA R I V E R ,  LONG. FRAME, Q Low Chord FLOW 

F h A h E  E L E N E h T  F U R C E S  

ELI' LOAU A X ~ A L ' , L ~ ~ ~ ' T  1-2 PLANE 1-3 PLANE AXlAL 
ID COND FORCE END1 S H E A R  MOMENT S H E A R  MOMENT TORQ 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



PAGE 2 

BELL RCAC BRIDGE AT AQUA FRIA RIVER, LONG. FRAME, Q Low Chord FLOW 

LLI LUAb 
ID COND 

AXiAL D l b ' T  
FORCE EN5 I 

1-2 PLANE 
SHEAR MOMENT 
-2.56 818.34 
-2.56 748.87 

1-3 PLANE AX LA^ 
SHEAR MOMENT TORQ 



B E L L  ROAD BRIDGE AT AQUA FRIA R I V E R ,  LONG.  FRAME,  

ELT L O A D  AXIAL DIST 
ID CON3 FORCE END1 

1-2 P L A N E  
SHEAR MOMENT -. 55 19.216 

PAGE 3 

0 Low Chord FLOW 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT TORQ 
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STRUCTURAL CALCULATIONS 

FOR 

OLIVE AVENUE BRIDGE 

AT 

AQUA FRlA RIVER 



DESIGN SPECIFICATION I 
American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised to  date. 

EXISTING BRIDGE PLANS 

I As-built bridge plan sheets 8 thru 32 dated May 1 1, 1987. Olive Avenue Bridge over 
Agua Fria River, Project No. 68274. - 

I GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safety factor of 1.0 under critical f low flood conditions. 

i ' HYDRAULIC DATA 

Final Scour Analysis Report by Morrison-MaierleICSSA, Inc. Dated March 1996. 
Q,,, = 179,900 cfs, Average Velocity = 1 1.4 ftlsec., Angle of Attack = 5 degrees 

I 
H.W. Elev. = 1081.76 (Bridge open t o  traffic) 
Total Scour = 3 1  ' 

- ca project no. : CA 94 6 - 
Bannon & Associates, lnc project : Ql:vu A v o .  6 r : d ~  

u 

designed by : -rS Consulting Engineers 

I 
checked by : ,-, 
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PIER ANALYSIS 
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FIGURE 2 

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF STRAIGHT. 
DRILLED. CAST-IN-PLACE CONCRETE PIERS 
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zr wrl 
ULTIMATE STRENGTH DESIGN 

OF 
REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 @ 12" 
CHECKER : 
DATE : 6-27-96 
JOB IDENTIFICATION : OLIVE AVE. PIER COLUMN 
DATA USED 
****  ****  
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.1 

E-CONC. = 3605. 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- 21 NO. 11 BARS AST= 32.76 SQ-IN. = 1.16PCT. COVER= 2.12 IN. 
BAR SPACING = 8.13 IN. 
OUTPUT 
******  

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 1749. 845. 120. 6027. 2917. 414. 

3'519 , 0 O . K .  
3.447 

4 1654. 789. 116. 6048. 2890. 425. 3.658 1 - 

project no. : 4404h -I 
project: ol;ve&e B r : d ~  

tannon & Associates, lnc 
Consulting Engineers 

designed by : 

I 
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ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 
CHECKER : 
DATE : 7- 3-96 
JOB IDENTIFICATION : OLIVE AVE. DRILLED SHAFT 

, DATA USED 
* * * *  ****  
ANALYSIS OF ROUND COLUMN - SIZE : DIAMETER = 72.00 IN. 
STRESSES : FC1 =4.000K.S.I. FC=3.400K.S.I. FY = 60.000 K.S.1 

E-CONC. = 3605. 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- 28 NO. 11 BARS AST= 43.68 SQ.IN. = 1.08PCT. COVER= 8.12 IN. 
BAR SPACING = 6.10 IN. 
OUTPUT 
******  

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX UMY UP/AP 

Bannon & Associates, lnc 
Consulting Engineers 

I 
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Figure 13 - Olive Avenue 
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OLIVE A V L N U E  A T  AGUA F R I A  R I V E R ,  'TRANSVERSE FRAME 

P ~ A N E  E L E M E N T  F U . R C E S  

ELT LOAD AXIAL D I S T  
ID CONU FORCE E f i D I  

1-2 PLANE 
SHEAR NOMENT 

PAGE 1 

A N A L Y S I S ,  Q5Q8 FLOW 

1-3 PLANE AXIAL' 
SHEAR MOMENT TORQ 



I PAGE 2 

uL1,VE A V E ~ U E  A'T A G u A  K R I A  RlVEk, TRANSVERSE F R A M E  A N A L Y S I S ,  QSiDk7 FLOW 

F R A M E  E L E M E N T  F O R C E S  

1-3 P L A N E  AXIAL'  
S H E A R  ' MOMENT TOKQ. 

A X I A L  DIST 1-2 P L A N E  
FUHCE GND1 b t f E ~ i i  . NuriEh'~ 

.0' .@a  .0(0 
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ELT LOAD 
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I PAGE 3 

OLIVE A V E N U E  A T  AGUA F R I A  RIVER, T R A N S V E R S E  F R A M E  A N A L Y S I S ,  QS00 FLOW 

F R A M E 

I .  ID COND 

E L E M E N T  F O R C , E S  

A ~ ~ A L  D l s 7 '  1-2 P L A N E  1-3 
FORCE ENDI SHEAR MOMENT SHEAR 

.0 21.80 -5772.70 
24. 0 21.80 -5249.46 
48.0 23.89 -4676.86 

P L A N E  A X I A L  
MOMENT TURQ 

2 -284.76 - .0 -. 60 237.19 
348.0 -. 6(0 28.77 

3 . cow - - -- - 
u 26. (05 -3854.32 

I 3ra. 26. (as ~ i w r .  ~ U J  

I 
I. 



PAGE 4. 

OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, Q500 FLOW 

F R A M E '  E L E M E N T  F O R C E S  - 
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, Q508 FLOW 
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME ANALYSIS, ~ 5 0 0  FLOW 
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OLIVE AVENUE AT AGUA FRIA RIVER, TRANSVERSE FRAME 
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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 

A;-built bridge plans dated June 17, 1985. - Camelback Road Bridge over Agua Fria 
River, Project No. 68 104. 

GEOTECHNICAL INVESTIGATION 

Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. 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 199.6. 
Q,,, = 184,000 cfs, Average velocity = 11.6 ftlsec., Angle of attack = 15 degrees 
H.W. Elev. = 1026.45 (Bridge open to traffic) 
Total Scour = 40' 
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FIGURE 3 
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ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS ' 

CODER : KB 
CHECKER : C 
DATE : 7 -  2 - 9 6  
JOB I D E N T I F I C A T I O N  : AMELBACK ROAD BRIDGE 

DATA USED 
X $ $ t  $ S % t  

ANALYSIS OF ROUND COLUMN - S I Z E  : DIAMETER = 48 .00  I N .  
S T R E S S E S : F C '  - 4 . 0 0 0 K . S . I .  F C - 3 . 4 0 0 K . S . I .  FY - 6 0 . 0 0 0 K . S . I .  

E-CONC. = 3 8 3 4 .  K . S . I .  E-STEEL = 2 9 0 0 0 .  K . S . I .  
MAX. CONC. STRAIN ( E U )  = .OO3 

CAPACITY REDUCTION FACTORS : 
COMPRESSION = . 7 0  FLEXURE = . 9 0  

REINFORCEMENT DATA : CIRCULAR REINFORCEMENT PATTERN 

WITH- 2 6  NO. 11 BARS AST= 4 0 . 5 6  SQ.1N. = 2 .25PCT.  COVER- 3 . 6 2  I N .  
BAR SPACING = 4 . 7 5  I N .  
OUTPUT 

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX UMY U P I A P  

Bannon & Associates, 
Consulting Engineers 

Inc. 
project no. : 7 YO $&I 
project : & c J & k  XP. 
designed by : Kfi 
checked by g S  
date : sht. ' S o t 2  
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Figure 14 - Camelback Road 
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CANNON & A S S O C I A T E S ,  I N C .  C O N S U L T I N G  E N G I N E E R S  PAGE 1 
P R O C R A M : S A P 9 0 I F I L E  Z C A t l E L 4 - T  . F 3 F  

CAMELBACK R D  B R I D G E  A T  AGRA F R I A  R I V E R ,  T R A N S V E R S E  F R A H E ,  Q 5 0 0  FLOW 

F R A M E  E L E H E N T  F O R C E S  

E L T  L O A D  O I S T  1-2 P L A N E  A X I A L  1-3 P L A N E  A X I A L  
I 0  COND E N D 1  SHEAR HOHENT FORCE SHEAR MOMENT TORQ 

. A C T I N G  P - D E L T A  A X I A L  FORCE:  .OOO 

A C T I N G  P - D E L T A  A X I A L  F O R C E :  - , 4 7 8  

2 7 6  .OOO , 6 2 5  

I - 3 ------.------------------------------------- 
A C T I N G  P - O E L T A  A X I A L  F O R C E :  - . 4 4 2  



CANNON h ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 2 
PROGRAM:SAP90/FILE :CAHEL4-T .F3F 

CANELBACK RD BRIDGE A T  AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

EL1 LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

240.001 -425.371 -1801.997 
276 .OOO -433.039 -17253.021 
276 .OOO - ,588 

3 .OOO .540 
.OOO -50.621 4824.755 1.423 -390.755 

276.000 -50.621 -9146.707 1.423 .OOO 
276 .OOO .540 

4 ............................................ 
ACTING P-DELTA AXIAL FORCE: .OOO 

3 .ooo .ooo 
.ooo .ooo .ooo .ooo .ooo 

101 .ooo .ooo .ooo .ooo ,000 
101 .ooo .ooo 

5 ............................................ 
ACTING P-DELTA AXIAL FORCE: -718.294 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 3 
PROGRAH:SAP90/FILE :CMEL4-T .F3F 

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

F R A M E  E L E M E N T  F O R C E 5  

ELT LOAD DIST 
I D  COND END1 

,000 
19.500 
36 .OOO 
60 .OOO 
84 .OOO 

108 .OOO 
108 .OOO 

6 -------------- 

1-2 PLANE AXIAL 
SHEAR MOMENT FORCE 

.625 -9218.351 
2.825 -9197.215 
7.835 -9137.790 

12.095 -8922.723 
15.605 -8595.703 
15.605 -8174.995 

50.972 
-------------------------- 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 
1.408 .OOO 
2.208 306.956 
4.028 579.724 
5.578 1019.551 
6.858 1495.418 
6.858 2000.349 

ACTING P-DELTA AXIAL FORCE: -736.852 

3 .OOO 50.972 
,000 18.355 -8174.995 7.858 2000.349 

24 .OOO 20.355 -7677.766 8.588 2535.848 
43 .SO0 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 

7 ............................................ 
ACTING P-DELTA AXIAL FORCE: -781.408 

3 .OOO 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 



I CANNON L ASSOCIATES. INC. CONSULTING ENGINEERS PAGE 4 
PROGRAM:SAP90/FILE :CAHEL4-T .F3F 

I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

I ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOHENT FORCE SHEAR MOHENT TOR0 

I 
.OOO - .589 -63.087 

24 .OOO -.589 -78.337 
24 .OOO -828.400 

I 
,000 21.975 6599.332 9 . I 6 8  13683.097 

24.000 21.975 7207.252 9 . I68 14036.509 
24 .OOO 50.972 

9 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -821.538 

I ' ACTING P-DELTA AXIAL FORCE: -825.306 



CANNON b ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 5 
PROGRAM:SAP90/FILE:CAMEL4-T .F3F 

CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  CON0 END1 SHEAR MOHENT FORCE SHEAR HOMENT TOR0 
11 ............................................ 

ACTING P-DELTA AXIAL FORCE: -829.074 

3 .OOO 50.972 
.OOO -15.805 7635.822 -44.738 13579.852 

24 .OOO -15.805 7309.831 -44.738 12588.684 
24 .OOO 50.972 

12 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -832.842 

3 .OOO. 50.972 
.OOO -29.693 7309.831 -62.951 12588.684 

24 .OOO -29.693 6641.511 -62.951 11144.802 
24 .OOO 50.972 

13 ............................................ 
ACTING P-DELTA AXIAL FORCE: -836.610 



CANNON L ASSOCIATES. IN[. CONSULTING ENGINEERS PRGE 6 
PROGRAM: SAP90fFILE: CAnEL4-T .F3F 

I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, a500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

I E L I  LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR HOHENT FORCE SHEAR HOHENT TORQ 

I 
.OOO -40.616 6641.511 -75.991 11144.802 

24.000 -40.616 5702.777 -75.991 9374.028 
24 .OOO 50.972 

14 ............................................ 

I ACTING P-DELTA AXIAL FORCE: . -840.378 

3 ,000 50.972 

I ,000 -46.377 5702.777 -81.412 9374.028 
24 .OOO -46.377 4618.609 -81.412 7461.350 
24 .OOO. 50.972 

15 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -844 . I46  

3 .OOO 50.972 

I - 

.OOO -47.957 4618.609 -80.839 7461.350 
24 .OOO -47.957 3490.697 -80.839 5552.949 
24 .OOO 50.972 

16 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -847.914 



CANNON L ASSOCIATES. IHC. CONSULTING ENGINEERS PAGE 7 
PROGRAM:SAP9O/FILE :CMEL4-T .F3F 

I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOU 

F R A H E  E L E M E N T  F O R C E S  

I ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  CON0 END1 SHEAR MOMENT FORCE SHEAR MOMENT TOR0 

ACTING P-DELTA AXIAL FORCE: -851.682 

1 .OOO -858.544 

,000 -40.990 2403.615 -65.403 3769.357 

I 24 .OOO -40.990 1435.389 -65.403 2219.456 
24 .OOO 50.972 

18 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -855.450 

1 ,000 -862.312 
.OOO .489 -21.595 

24 .OOO .489 -10.114 
24 .OOO -866.080 

I 
.OOO -32.864 1435.389 -51.357 2219.456 

24 .OOO -32.864 660.314 -51.357 1003.761 
24 .OOO 50.972 

19 -------------------------------------------- 

I -- 
ACTING .P-DELTA AXIAL FORCE: -860.536 

1 .OOO -866.080 

I 
.OOO .258 -10.114 

40.800 .258 .OOO 
40.800 -872.486 



I CANNON i ASSOCIATES, INC. CONSULTING ENGINEER5 PAGE 8 
PROGRAM :SAP90/FILE: CAMEL4-LF3F 

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

F R A M E  E L E M E N T  F O R C E S  

I ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

50.972 3 ,000 

I .OOO -16.711 660.314 -25.239 1003.761 
40.800 -16.711 .OOO -25.239 .OOO 
40.800 50.972 

20 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -1051.693 

3 .OOO - .351 

I .OOO - .085 -9674.766 -2.831 .DO0 
19.500 2.115 -9670.355 -2.031 527.710 
36.000 7 . I 2 5  -9622.256 -.211 987.018 

I 
60 .OOO 11.385 -9419.113 1.339 1697.301 
84 .OOO 14.895 -9098.714 2.619 2441.998 

108.000 14.895 -8679.429 2.619 3213.462 
108 .OOO -.351 

I 21 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1070.250 



CANNON h ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 9 
PROGRAM: SAP90lFILE :CAHEL4-T .F3F 

CAHELEACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

EL1 LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  CON0 END1 SHEAR MOHENT FORCE SHEAR MOMENT TORQ 

128.400 21.265 -5519.513 4.929 7536.277 
128.400 - .351 

22 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -1114.807 

ACTING P-DELTA AXIAL FORCE: -1151.168 

3 .OOO - .351 
.OOO 21.265 6763.265 4.929 19060.182 

24 .OOO 21.265 7389.632 4.929 19432.868 
24 .OOO - .351 

24 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1154.936 



I CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 10 
PROGRAH:SAP90/FILE ZCAMEL4-T .F3F 

I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, QSOO FLOW 

F R A M E  E L E M E N T  F O R C E S  

I EL1 LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  CON0 END1 SHEAR MOMENT FORCE SHEAR MOMENT TOR@ 

I 3 .OOO - ,351 
.OOO 12 . l o 6  7389.632 -12.729 19432.868 

24.000 12 . l o 6  7783.550 -12.729 19348.31s 

I 24.000 - .351 
25 ............................................ 

ACTING P-DELTA AXIAL FORCE: -1158.704 

24.000 -1.880 7828.419 -38.786 18604.933 

I 24.000 - .351 
26 ............................................ 

ACTING P-DELTA AXIAL FORCE: -1162.472 

ACTING P-DELTA AXIAL FORCE: -1166.240 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 11 
PROGRAH:SAP90/FILE ZCAHEL4-T .F3F 

CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR HOHENT TOR0 

,000 - ,238 53.766 
24.000 - .238 48.485 
24 .OOO -207.377 

3 .OOO - .351 
.OOO -31.290 7492.060 -89.619 17173.991 

24 .OOO -31.290 6804.484 -89.619 15148.254 
24 .OOO - .351 

28 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1170.008 

ACTING P-DELTA AXIAL FORCE: -1173.776 

3 .OOO - .351 
.OOO -48.092 5840.113 -112.359 12701.464 

24 .OOO -48.092 4727.065 -112.359 10080.831 
-- 24 .OOO - .351 

30 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1177.544 



I CANNON L ASSOCIATES, 1NC. CONSULTING ENGINEERS PAGE 12 
PROGRAM: SAP90/FILE :CAHEL4-T .F3F 

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

- 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

I 
3 .OOO -.351 

.OOO -49.590 4727.065 -110.745 10080.831 
24 .OOO -49.590 3569.685 -110.745 7480.964 
24 .OOO - .351 

I 31 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1181.312 

I 
24 .OOO -.351 

32 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1185.080 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 13 
PROGRAH:SAP90/FILE :CAHEL4-T .F3F 

CAHELBACK RO BRIOGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

E L I  LOAD OIST 1 -2  PLANE AXIAL 1-3 PLANE AXIAL 
I 0  CON0 EN01 SHEAR MOHENT FORCE SHEAR MOMENT TORQ 
33 ............................................ 

ACTING P-DELTA AXIAL FORCE: -1188.848 

3 .OOO - .351 
.OOO -33.833 1463.041 -69.351 2969.659 

24 .OOO -33.833 670.375 -69.351 1335.247 
24 .OOO - .351 

34 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -1193.935 

3 .OOO - .351 
.OOO -17.175 670.375 -33.853 1335.247 

40.800 -17.175 ,000 -33.853 ,000 
40.800 -.351 

35 ............................................ 
ACTING P-DELTA AXIAL FORCE: -943.269 



1 CANNON & ASSOCIATES, INC . CONSULTING ENGINEERS PAGE 14 
PROGRAH:SAP90/FILE :CAHEL4-T .F3F 

I CAHELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A H E  E L E H E N T  F O R C E S  

I ELT LOAD OIST 1-2 PLANE AXIAL 
I 0  CON0 EN01 SHEAR HOHENT FORCE 

60.000 10.930 -8906.110 
84 .OOO 14.440 -8595.779 

108 .OOO 14.440 -8188.799 
108 .OOO -50.621 

36 -------------------------------------------- 

I ACTING P-DELTA AXIAL FORCE: -961.826 

1-3 PLANE AXIAL 
SHEAR HOHENT TOR0 
1.423 .OOO 
2.223 698.197 
4.043 1301.682 
5.593 2221.420 
6.873 . 3175.101 
6.873 4154.894 

3 .OOO -50.621 

I .OOO 17.190 -8188.799 7.873 4154,894 
24.000 19.190 -7702.435 8.603 5168.637 
43 .SO0 20.370 -7259.876 9.023 6000.976 

I 63.240 20.810 -6781.416 9.183 6845.896 
128.400 20.810 -5128.204 9.183 9592.317 
128.400 -50.621 

37 -------------------------------------------- 

I ACTING P-DELTA AXIAL FORCE: -1006.383 

38 -------------------------------------------- 

I ACTING P-DELTA AXIAL FORCE: -1042.744 



I CANNON L ASSOCIATES. IN[. CONSULTING ENGINEERS PAGE 15 
PROGRAH:SAP90/FILE:CAHEL4-T .F3F 

I CAHELBACK RD BRIDGE A T  AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

- 

F R A M E  E L E H E N T  F O R C E S  

I ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  CON0 END1 SHEAR HOHENT FORCE SHEAR HOHENT TOR0 

.OOO .588 64.703 

I 24 .OOO .588 80.264 
24 .OOO -828.389 

.OOO 20.810 6633.913 9.183 24488.960 

I 24.000 20.810 7235.938 9.183 25007.643 
24 .OOO -50.621 

39 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -1046.512 

1 .OOO -828.389 

I 
.OOO .444 80.264 

24 .OOO .444 92.250 
24 .OOO -832.157 



CANNON b ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 16 
PROGRAM:SAP9O/FILE :CAHEL4-T .F3F 

CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, a500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  CON0 EN01 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 
41 -------------------------------------------- 

ACTING P-DELTA AXIAL FORCE: -1054.048 

ACTING P-DELTA AXIAL FORCE,: -1057 .E l6  

3 .OOO -50.621 
.OOO -30.431 7316.602 . -114.370 22187.962 

24 .OOO -30.431 6642.306 -114.370 19590.605 
24 .OOO -50.621 

43 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1061.584 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 17 
PROGRAM:SAP90/FILE :CANEL4-T .F3F 

CAMELBACK RO BRIDGE A T  AGRA FRIA RIVER, TRANSVERSE FRAME, as00 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD OIST 1 -2  PLANE AXIAL 1-3 PLANE AXIAL 
I 0  COND EN01 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

.OOO -41 . I 8 8  6642.306 -136.099 19590.605 
24.000 -41 . I 8 8  5699.312 -136.099 16440.546 
24 .OOO -50.621 

44 ............................................ 
ACTING PyOELTA AXIAL FORCE: -1065.352 

3 .OOO -50.621 
.OOO -46.807 5699.312 -144.647 16440.546 

24.000 -46.807 4612.355 -144.647 13058.955 
24 .OOO -50.621 

45 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1069 . I 2 0  

ACTING P-DELTA AXIAL FORCE: -1072.888 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 18 
PROGRAM: SAP901FILE: CAHEL4-T .F3F 

CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOU 

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TOR0 

24 .OOO -165.617 

3 .OOO -50.621 
.OOO -46.280 3482.935 -132.617 9698.918 

24 .OOO -46.280 2395.572 -132.617 6569.173 
24 .OOO -50.621 

47 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -1076.656 

3 .OOO -50.621 
.OOO -41 . I16  2395.572 -114.736 6569.173 

24.000 -41 . I 16  1428.229 -114.736 3857.803 
24 .OOO -50.621 

48 ............................................ 
ACTING P-DELTA AXIAL FORCE: -1080.424 

3 .OOO -50.621 
.OOO -32.928 1428.229 -89.837 3857.803 

24 .OOO -32.928 655.059 -89.837 1737.614 
24 .OOO -50.621 

49 ............................................ 
- ACTING-P-DELTA AXIAL FORCE: -1085.511 



PAGE 1 9  
PROGRAM:SAP90/FILE : C A n E L 4 - T  .F3F 

VERSE FRAME, 0500 FLOW 

AXIAL 1-3 PLANE AXIAL 
FORCE SHEAR MOMENT TOR0 



I CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 1 
PROGRAM: SAP9O/FILE :CAHELO-T .F3F 

I CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOU 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR IOMENT TORP 

1 ............................................ 
ACTING P-DELTA AXIAL FORCE: .OOO 

ACTING P-DELTA AXIAL FORCE: - .520 

3 .ooo .I11 

I .OOO -49.192 8880.848 -.549 .OOO 
276 .OOO -49.192 -4696 . I85  - .549 -151.936 
276 .OOO .I11 

3 -------------------------------------------- 

I - 
ACTING P-DELTA AXIAL FORCE: - .249 



I CANNON L ASSOCIATES . INC . CONSULTING ENGINEERS PAGE 2 
PROGRAM: SAPSO/ FILE :CAMELO-T .F3F 

I CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOW 

I F R A M E  E L E M E N T  F O R C E S  

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  COND EN01 SHEAR IOMENT FORCE SHEAR MOMENT TORQ 

3 .OOO .380 
.OOO -49.044 4685.546 .551 

276 .OOO -49.044 -8850.674 .551 
276 .OOO .380 

4 ............................................ 
ACTING P-DELTA AXIAL FORCE: .OOO 

3 .ooo .ooo 
.ooo .ooo .ooo .ooo 

101  .ooo ,000 .ooo .ooo 
101.000 .ooo 

5 ............................................ 
ACTING P-OELTA AXIAL FORCE: -677.869 

3 ,000 49.192 
.OOO .I11 -8880.848 .549 

19.500 2.311 -8870.549 1.349 
36 .OOO 7.321 -8820.764 3.169 
60.000 11.581 -8620.469 4.719 
84 .OOO 15.091 -8309.080 5.999 

108 .OOO 15.091 -7904.833 5.999 
108 .OOO 49.192 

6 -------------------------------------------- 
- ACTING -P-DELTA AXIAL FORCE: -696.426 



CANNON i ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 3 
PROGRAH:SAP90/FILE :CAMELO-T .F3F 

I CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, Q500 FLOW 

I F R A H E  E L E M E N T  F O R C E S  

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND EN01 SHEAR MOHENT FORCE SHEAR HOHENT TOR0 

I 3 ;OOO 49.192 
.OOO 17.841 -7904.833 6.999 1566.841 

24 .OOO 19.841 -7424.907 7.729 2005.648 

I 43.500 21.021 -6990.115 8.149 2374.851 
63.240 21.461 -6521.686 8.309 2755.178 

128.400 21.461 -4915.324 8.309 4005.393 

I 
128.400 49.192 

7 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -740.983 

,000 21.461 -4915.324 8.309 4005.393 

I 439.200 21.461 6373.102 8.309 11362.133 
439.200 49 . I 9 2  

8 ............................................ 

I 
ACTING P-DELTA AXIAL FORCE: -777.344 

1 .OOO -824.641 
.OOO -.590 -63.181 

I 24 .OOO - .590 -78.410 
24.000 . -828.409 

I 
3 .OOO 49 . I 9 2  

.OOO 21.461 6373 . l o 2  8.309 11362.133 
24 .OOO 21.461 6962 . I84  8.309 11667.277 
24 .OOO 49.192 

I - 9 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -781 . I12  



CANNON b ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 4 
PROGRAM:SAP9O/FILE:CAnELO-T .F3F 

CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

F R A M E  E L E H E N T  F O R C E S  

EL1 LOAD 0151 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  CON0 EN01 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

3 .OOO 49.192 
.OOO 12.767 6962.184 -2.817 11667.277 

24.000 12.767 7334.666 -2.817 11691.997 
24 .OOO 49.192 

10 ............................................ 
ACTING P-DELTA AXIAL FORCE: -784.880 

3 .OOO 49.192 
.OOO - .527 7334.666 -19.348 11691.997 

24 .OOO - .527 7379.650 -19.348 11306.449 
24 .OOO 49 . I92  

11 ............................................ 
ACTING P-DELTA AXIAL FORCE: -788.648 

3 .OOO 49.192 
.OOO -15.117 7379.650 -36.831 11306.449 

24 .OOO -15.117 7065.923 -36.831 10488 . l o 2  
24 .OOO 49.192 

12 ............................................ 
ACTING P-DELTA AXIAL FORCE: -792.416 



I CANNON L ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 5 
PROGRAM: SAP9OlFILE: CbHELO-T .F3F 

I CAMEL8ACK RD 8RIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, Q500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

I ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND EN01 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 

24 . O O O  -28.572 6420.970 -52 . I 23  9290.385 

I 24.000 49.192 
13 ............................................ 

ACTING P-DELTA AXIAL FORCE: -796.184 

3 ,000 49.192 

I 
.OOO -39.164 6420.970 -63.109 9290.385 

24 .OOO -39 . I 6 4  5514.221 -63.109 7817.965 
24 .OOO 49.192 

14 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -799.952 

3 .OOO 49.192 
.OOO -44.762 5514.221 -67.723 7817.965 

24 .OOO -44.762 4466.561 -67.723 6225.455 

I - 

24 .OOO 49.192 
15 ............................................ 

ACTING P-DELTA AXIAL FORCE: -803.720 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 6 
PROGRAM: SAP90lFILE: CMELO-T .F3F 

CAHELBACK RD 8RIOGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
. I D  CON0 EN01 SHEAR MOMENT FORCE SHEAR HOHENT TORQ 

24 .OOO -46.311 3376.350 -67.320 4635.108 
24 .OOO 49.192 

16 ............................................ 
ACTING P-DELTA AXIAL FORCE: -807.488 

3 .OOO 49.192 
.OOO -44 .SO6 3376.350 -62.795 4635.108 

24 .OOO -44 .SO6 2325.375 -62.795 3147.724 
24 .OOO 49.192 

17 ............................................ 
ACTING P-DELTA AXIAL FORCE: -811.256 

3 .OOO 49.192 
.OOO -39.609 2325.375 -54.548 3147.724 

24 .OOO -39.609 1389.093 -54.548 1854.406 
24 .OOO 49.192 

18 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -815.024 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 7 
PROGRAM:SAP9O/FILE:CAHELO-T .F3F 

CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, Q500 FLOW 

F R A H E  E L E t l E N T  F O R C E S  

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I 0  COND EN01 SHEAR MOHENT FORCE SHEAR MOMENT TORQ 

ACTING P-DELTA AXIAL FORCE: -820.111 

3 .OOO 49.192 
.OOO -16 . I 5 8  639.368 -21.083 839.334 

40.800 -16 . I 5 8  .OOO -21.083 ,000 
40.800 49.192 

20 ............................................ 
ACTING P-DELTA AXIAL FORCE: -844.066 

3 .OOO - . I48  
.OOO ,269 -9381.730 -1.100 

19 .SO0 2.469 -9371.747 - .300 
36 .OOO 7.479 -9320.726 1.520 
60 .OOO 11.739 -9116.214 3.070 
84 .OOO 15.249 -8797.799 . 4.350 

108 .OOO 15.249 -8383.780 4.350 
108 .OOO - . I48  

21 ............................................ 
ACTING P-DELTA AXIAL FORCE: -862.624 



I CANNON ASSOCIATES. INC. CONSULIING ENGINEERS PAGE 8 
PROGRAH:SAP~O/FILE:CAHELO-T .F3F 

I CAYELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

I ELT LOAD OIST 1-2 PLANE AX I AL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR HOHENT FORCE SHEAR MOMENT TOR0 

I 
43.500 21 . I 7 9  -7444.831 6.500 2783.044 
63.240 21.619 -6962.775 6.660 3214.738 

128.400 21.619 -5301.217 6.660 4627.623 
128.400 - . I 48  

I 22 ---------'---------------------------------- 
ACTING P-DELTA AXIAL FORCE: -907 . I 8 0  

ACTING P-DELTA AXIAL FORCE: -943.542 

1 .OOO -941.534 

3 ,000 - . I 4 8  

I .OOO 21.619 6505.269 6.660 12575.227 
24 .OOO 21.619 7116 . l o 7  6.660 12875.256 
24.000 - . I 48  

24 ............................................ 

I - 
ACTING P-DELTA dXIAL FORCE: -947.310 



CANNON 1 AS5OCIATES. I N C  CONSULTING ENGINEERS PAGE 9 
PROGRAH:SAP90/FILE:CAHELO-T .F3F 

I CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, a500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD OIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  CON0 END1 SHEAR MOMENT FORCE SHEAR IOMENT TOR0 

I 
24 .OOO - . I48 

25 ............................................ 
ACTING P-DELTA AXIAL FORCE: -951.078 

ACTING P-DELTA AXIAL FORCE: -954.846 

1 .OOO -952.838 

I 
3 .OOO - . I 48  

,000 -15.809 7553.791 -42.001 12415.235 
24 .OOO -15.809 7235.224 -42.001 11493.528 
24 .OOO - . I48  

I 27 ............................................ 
ACTING P-DELTA AXIAL FORCE: -958.614 



I CANNON & ASSOCIATES , IHC . CONSULTING ENGINEERS PAGE 10 
PROGRAM:SAP9O/FILE:CAnELO-T .F3F 

I CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, Q500 FLOU 

F R A M E  E L E H E N T  F O R C E S  

I ELT LOAD OIST 1-2 PLANE AX I AL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TORQ 
28 -------------------------------------------- 

ACTING P-DELTA AXIAL FORCE: -962.382 

I 3 .OOO - . I 4 8  
.OOO -40.388 6576.127 -69.944 10163.254 

24.000 -40.388 5647.920 -69.944 8539.801 

I 24 .OOO - . I48  
29 ............................................ 

ACTING P-DELTA AXIAL FORCE: -966.150 

I 
.OOO -46.091 5647.920 -74.651 8539.801 

24.000 -46.091 4574.661 -74.651 6790.982 
24 .OOO - . I48  

30 ............................................ 

I ' ACTING P-DELTA AXIAL FORCE: -969.918 



CANNON & ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 11  
PROGRAM:SAPSO/FILE:CAHELO-T .F3F 

CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 9500 FLOW 

ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOHENT TOR0 
31 -------------------------------------------- 

ACTING P-DELTA AXIAL FORCE: -973.686 

3 ,000 - . I 48  
.OOO -45.767 3457.375 -68.784 5049.256 

24 .OOO -45.767 2380.162 -68.784 3423.875 
24 .OOO -. 148 

32 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -977.454 

3 .OOO - . I48  
.OOO -40.717 2380.162 -59.617 3423.875 

24 .OOO -40.717 1420.647 -59.617 2013.422 
24 .OOO - . I48  

33 ............................................ 
ACTING P-DELTA AXIAL FORCE: -981.222 



I CANNON i ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 12 
PROGRAM: SAP9OlFILE: CMELO-T .F3F 

I CAHELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

I F R A M E  E L E M E N T  F O R C E S  

I ELT LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR flOMENT TOR0 
34 ............................................ 

I . ACTING P-DELTA AXIAL FORCE: -986.308 

3 .OOO . - . I 4 8  
,000 -16.599 652.752 -22.925 

40.800 -16.599 .OOO -22.925 
40.800 - . I 48  

35 ............................................ 
ACTING P-DELTA AXIAL FORCE: -776 .lo1 

3 .OOO -49.044 
.OOO - .380 -8850.674 .551 

19.500 1.820 -8848.805 1.351 
36 .OOO 6.830 -8805.476 3.171 
60 .OOO 11.090 -8613.478 4.721 
84 .OOO 14.600 -8309.114 . 6.001 

108.000 14.600 -7910.641 6.001 
108.000 -49.044 

36 -------------------------------------------- 
ACTING P-DELTA AXIAL FORCE: -794.658 



CANNON b ASSOCIATES, INC. CONSULTING ENGINEERS PAGE 13 
PROGRAM: SAP90lFILE :CAHELO-T .F3F 

CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAHE, 0500 FLOW 

F R A H E  E L E M E N T  F O R C E S  

ELT LOAD DIST 
I D  COND END1 

43 .SO0 
63.240 

128.400 
128.400 

37 ---------:------ 

1-2 PLANE AXIAL 1-3 PLANE AXIAL 
SHEAR MOMENT FORCE SHEAR MOMENT TOR0 

20.530 -7003.365 8.151 3053.878 
20.970 -6537.131 8.311 3521.214 
20.970 -4933.488 8.311 5051.574 

-49.044 
---------------------------- 

3 .OOO -49.044 
.OOO 20.970 -4933.488 8.311 5051.574 

439.200 20.970 6387.620 8.311 13805.189 
439.200 -49.044 

38 ............................................ 
ACTING P-DELTA AXIAL FORCE: -875.576 

39 ............................................ 
ACTING P-DELTA AXIAL FORCE: -879.344 



I CANNON H AS5OCIATE5, INC. CONSULTING ENGINEERS PAGE 14 
PROGRAM:SAP90/FILE :CAHELO-T .F3F 

I CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

I F R A M E  E L E M E N T  F O R C E S  

I E L I  LOAD DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TOR0 

I 
24.000 -49.044 

40 ............................................ 
ACTING P-DELTA AXIAL FORCE: -883.112 

ACTING P-DELTA AXIAL FORCE: -886.080 

1 .OOO -835.940 

I 
3 .OOO -49.044 

.OOO -15.493 7385.508 -45.600 13665.343 
24 .OOO -15.493 7068.788 -45.600 12659.490 
24.000 -49.044 

I 42 ............................................ 
ACTING P-DELTA AXIAL FORCE: -890.648 



I CANNON i ASSOCIATES , INC . CONSllLTlNG ENGINEERS PAGE 15 
PROGRAM: SAP9OlFILE: CAMELO-T .F3F 

I CAMELBACK RO BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 0500 FLOW 

I F R A H E  E L E H E N T  F O R C E S  

I ELT LOAD 0151 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR HOMENT FORCE SHEAR HOtlENT TOR0 
43 ............................................ 

' I ACTING P-DELTA AXIAL FORCE: -894.416 

24.000 -39.407 5512.780 -76.714 9416.620 

I 24 .OOO -49.044 
44 -------------------------------------------- 

ACTING P-DELTA AXIAL FORCE: -898.184 

3 .OOO -49.044 

I. 
.OOO -44.944 5512.780 -82.036 9416.620 

24 .OOO -44.944 4463.941 -82.036 7491.832 
24 .OOO -49.044 

45 ............................................ 

I ' ACTING P-DELTA AXIAL FORCE: -901.952 



I CANNON L ASSOCIATES. INC. CONSULTING ENGINERS PAGE 16 
PROGRAM:SbP9O/FILE :CANELO-T .F3F 

I CAMELBACK RD BRIDGE AT AGRA FRIA RIVER, TRANSVERSE FRAME, 9500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

I E L I  1040 DIST 1-2 PLANE AXIAL 1-3 PLANE AXIAL 
I D  COND END1 SHEAR MOMENT FORCE SHEAR MOMENT TORP 
46 -------------------------------------------- 

I ACTING P-DELTA AXIAL FORCE: -905.720 

I 3 .OOO -49.044 
.OOO -44.595 3373.088 -75.759 ' 5573.075 

24.000 -44.595 2321.987 -75.759 3781 . I19  

I 24 .OOO -49.044 
47 -------------------------------------------- 

ACTING P-DELTA AXIAL FORCE: -909.488 

48 ............................................ 

I ACTING P-DELTA AXIAL FORCE: -913.256 



I CANNON L A S S O C I A T E S ,  I N C  . C O N S U L T I N G  E N G I N E E R S  PAGE 1 7  
PROGRAH:SAP90/FILE:CAHELO-T . F 3 F  

I CAMELBACK RO B R I D G E  A T  AGRA F R I A  R I V E R ,  TRANSVERSE F R A H E ,  0 5 0 0  FLOW 

F R A H E  E L E H E N T  F O R C E S  

I E L T  LOAD D I S T  1 - 2  P L A N E  A X I A L  1 - 3  P L A N E  A X I A L  
I 0  CON0 E N 0 1  SHEAR HOHENT FORCE SHEAR HOHENT TOR0 
4 9  ............................................ 

I . A C T I N G  P - D E L T A  A X I A L  FORCE: - 9 1 8 . 3 4 3  



STRUCTURAL CALCULATIONS 

FOR 

INDIAN SCHOOL ROAD BRIDGE 

AT 

AQUA FRlA RIVER 

ca project no. : L A  940.01f6-l 

Bannon & Associates, Inc 
project : \nd& 9 L l  U 6-9- 

Consulting Engineers 
designed by : 
checked by 6d 

I date : A, s z .  L o f a  



BASIS OF ANALYSIS 

DESIGN SPECIFICATION 

I 
American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised to date. 

EXISTING BRIDGE PLANS 

I As-built bridge plans sheets 1 th;u 13 by SAMER, LAHLUM & ASSOCIATES, INC. 
with Job No. 80-1 86, dated November 1983, for analysis Piers 13  thru Pier 17. 

I 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 

I 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- 

I 36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safety factor of 1.0 under critical flow conditions. 

HYDRAULIC DATA 

I 
Final Scour Analysis Report by Morrison-MaierleICSSA, Inc. Dated March 1996. 
Q,,, = 184,000 cfs, Average velocity = 1 1.6 ftlsec., Angle of attack = 1 0  degrees I 

H.W. Elev. = 1,012.43 (Bridge open to traffic) I 

I Total Scour = 24' 

INTENT 

I 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 

I 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'). 

I 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. 
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CODER : TE 
CHECKER : ?X 

ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

JOE IDENT!C!CATIOK : INDIAN SCHOOL RD BRIOGE,PIER COL. 
DATA USE@ 
t x t x  t $%*  

ANALYSIS OF ROUND COLUHN - S I Z E  : DIAHETER = 48.00 I N .  
STESSES : F C '  = 3 . 0 0 G K . S . I .  F C = 2 . 5 5 0 X . S . I .  FY = 60 .000 K . S . I .  

i-CONC. = 3122. K . S . 1 .  E-STEEL = 29003.  K .S  .I. 
!AX .  C O N .  STRAIN (EU! = .003 

CAPACITY REDUCTION FACT045 . 
COMPRESSION = .7E FLEXURE = .90 
REINFORCEFENT DATA : CIRCULAR REINFORCEMENT PATTERN 

NITF-  26 N O .  1 1  BARS AST= 40.56  S@.IN.  = 2.25PCT. COVER= 3 .62  I N  
EAR SPACING = 4 .75  IN. 
OUTPUT 
xxlittt 

I LOAD APPLIED LOADS COMPUTED STRENGTH 
CA'E AD AMX AMY UP UHX UMY UPIAP 
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U L T I M A T E  STRENGTH D E S I G N  
0 F 

REINFORCED CONCRETE COLUMNS 

CODER : TE 
CHECKER : HY 
D A T E  : i -  5-96 
1 0 9  I D E N T I F I C A T I O N  : I N D I A N  SCHOOL RD B R I D G E , P I E R  SHAFT 
DATA USED 
LtLX X % t $  

A N A L Y S I S  OF ROUND COLUMN - S I Z E  : D I A M E T E G  = 6 0 . 0 0  11. 
STRESSES : F C '  = 3 . 0 0 0  K . S . I .  F C  = 2 . 5 5 0  K . S . I .  F Y  = 6 0 . 0 0 0  K . S . I .  

E-CONC. = 3122. K . S . I .  E - S T E E L  = 2 9 0 0 0 .  K . $ . I .  
MAX.  CONC. S T R A I N  ( E U )  = . 0 0 3  

C A P A C I T Y  REDUCTION :ACT04:j : 
COMPRESSION = .76  F L E X U F E  = .FO 
RE!NFORCEMENT DATA : C I R C U L A R  REINFORCEMENT PATTERN 

U I T F -  26 NO.  11 BARS AS?= 4 0 . 5 6  S P . I N .  = 1 . 4 4 P C T .  COVER. 9 .62  I N .  
BAR S P A C I N G  = 4 . 7 5  I N .  
OUTPUT 
X L t t L t .  

LOAS A P P L I E D  LOADS COMPUTED STRENGTH 
CASE AP AI.l)! AHY UP UMX UMY U?/A? 
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INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, 8500 FLOW 

PAGE 1 

F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID CDND FORCE END1 SHEAR MOMENT 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SHEAR MOMENT TORU 

I 
1 . QQ 

.8 . 08 .00 
32. 4 -6.42 -103.93 
52.4 -182.80 -18667.24 

2 . 0i3 
I - 0  .08 .08 

32. 4 .80 .00 
3 .a0 

1 . 0C# 
.8 182.W~ -10667.24 

60.8 170. 12 -103.93 
92. 4 .88 .00 

2 .08 
.0 59.50 -3570.86 

GO. 6 59.56 . 86 
92.4 .OO .OO 

3 .OO 



) INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAPIE, 85B0 FLOW 

PAGE 2 

F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

106.1 15.65 -4196.93 
27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 1 -462.73 
.0 . 92 -463.10 

106.1 .92 -365.25 
2 -154.07 



I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, 0500 FLOW 

PAGE 3 

F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
I D  COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

3e@. 8 .92 31.63 

I 
2 -154.87 

- 8  .90 -130.81 
368.0 .98 194.55 

3 -37.74 . 8 21.29 

I 
-2885.6@ 

360.8 21.25 4858.88 
7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 -572.97 
.8  -. 92 -31.63 

I 21.6 ' -.92 
2 

-51.54 
-36.33 

. 0  -. 98 132.56 
21.6 -. 90 113.85 

3 37.74 

I . 8 21.29 4858. 88 
21.6 21.25 5318.66 

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -576.26 

I 
. @  -. 86 -51.54 

21.6 -. 86 -70.19 
2 -36.33 .@I -. 89 113.05 

21.6 

I 
-. 89 93.9Q 

3 37.74 
. 8  18.94 5318.66 

21.6 lb .  54 5727.81 



PAGE 4 

INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW 

F R A M E  E L E M E N T  F U R C E S  

ELT LOAD AXIAL DIST 
ID COND FORCE END1 . Q 

1-2 PLANE 
SHEAR MOMENT -. 73 58.33 

1-3 PLANE AXIAL 
SHEAR MOMENT TOHQ 



PAGE 5 I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, 8500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

1-3 PLANE 
SHEAR MOMENT 

AXIAL 
TORQ 

ELT LOAD 
ID COND 

3 

AXIAL DIST 
FORCE END1 
37.74 

1-2 PLANE 
SHEAR MOMENT 



I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAHE, 8500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

21.6 -28.10 1767.94 
22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PAGE 6 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 7 I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, 8588 FLOW 

F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORla 
49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
1 -673.52 

.8 -. 12 2.58 
.- 21.6 -. 12 .0Q 
.i -154.07 



I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAIIE, 8500 FLOW 

PAGE b 

I F R A M E  E L E M E N T  F O R C E S  

( ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

.0 .46 99.72 

I 
21.6 .46 10'3.55 

2 -154.07 . 0 .16 253.88 
21.6 .16 257.37 

3 -37.74 
.0 3.32 6242.67 

21.6 3.32 6314.43 
35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TOKQ 

2 -154.07 
-0 -. 95 218.55 

21.6 -. 95 198. 11 
3 -37.74 

.0 -23.32 5329.96 



I INDIAN SCHOOL RD BRIDGE AT AQUA FRIA RIVER, TRANS. FRAME, Q500 FLOW 

PAGE la 

F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TOKQ 

21. 6 -1.16 72.88 

I 
3 -37.74 

.0 -28.14, 2374.97 
21.6 -28.10 1767.54 

45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -652.35 

I .0 -. 61 43.23 
21.6 -. 61 38.16 

2 -154.87 
.0 -1.06 72.88 

I 
21.6 -1.66 45.55 

3 -37.74 
. @  -25.79 1767.94 

21.6 -25.79 1214,. 91 
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PAGE 1 I INDIAN SCHOOL ROAD BRIDGE AT AQUA FRIA RIVER, LONG. FRAME, 8508 FLOW 

I F R A M E  E L E M E N T  F O R C E S  I I ELT LOAD 
ID COND 

AXIAL DIST 
FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORI2 



PAGE 2 I INDIAN SCHOOL ROAD BRIDGE AT AQUA FRIA RIVER, LONG. FRAME, 0500 FLOW 

F R A M E  E L E M E N T  F O R C E S  - - I ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

.0 -lQ. Q1 2554.60 

I 
21. 6 -I@. 01 2338.48 

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 .OO 

. 8  -11.39 2338.48 
21.6 -11.39 2052.40 

I 14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 .0@ 

.0 -12.37 2092.48 
21.6 -12.37 1825.24 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 







I BASIS OF ANALYSIS 

I DESIGN SPECIFICATION 

American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised to date. 

EXISTING BRIDGE PLANS 

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

I GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safetv factor of 1.0 under critical flow conditions. 

I HYDRAULIC DATA 

I Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996. 
Q,,,,,, = 89,100 cfs, Average velocity = 14.5 ftlsec., Angle of attack = 10  degrees, 

I 
H.W. Elev. = 849.70 (Bridge not open to traffic) 
Total Scour = 39' 
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Projectold US Hiphway t)O Bridee J O ~  NO. ~ y b - ~ t j  

FIGURE 5 2 
ESTIMATED ULTIMATE D O m A R D  CAPACITY OF STRAIGHT. +$ :: 

\ 

DRILLED, CAST-IN-PLACE CONCRETE PIERS O 

Ultimate Downward Capacitv in Kips 12-65 
/ " 
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3r0jk&d d:& :(Q cpp) - 7 8 ' ( < ; - 1 5 )  -k 2 (2') 

= 24.2'. 
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Pier Sh\alu-a?s - ( G~AJT. )  

*earn F1ou,  ( OOUT.) 

y/mc , 
P~o*. = z P ~ ~ ,  = 2 ( 1~4)(14.5)/0~0 = D. *a4 " 4 2  

= LJt 
8ao) = 8.025  KC^, 

I S F .  =[o.5s9 - 2 . 4 g 1 ( o .  0 2 e j  = 12-75 

SF, = [,, 5 8 9  - d . ~ i ~ . o a s ) ~ / 2 4 . ~ )  = I / .  54 

I 5 F4 = [ d t 5 8 9 - 4 , 4 f ( o .  0 3 5 ) ]  ( 4) = 4 - 4 '  
= C O .  5 0 9  - b 1 4 9 ' ( o - 0 ; 5 ) ]  (Q) = 3-54 

r 5 F6 = [ o .  S S ? - ~ , ~ ~ ' ( C . C . ? S ) ]  (9) = 3.39 
s h = j b . 5 8 q  -10.4qyo.  o p s j ]  ( 9 )  = 244 
3 Fg = [ 0 - 5 ~ 9 -  12 * ( a .  ~ z c J (  9 )  = -2 ,bO 

s F, = [ o , s 2 4  - 12' (O,ULP)J ( *7(4)(5) = 0.72 
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I ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

I CODER : HONG ME1 
CHECKER : 
DATE : 7- 3-96 
JOB IDENTIFICATION : OLD US 80 BRIDGE,PIER COL. 
DATA USED 
****  ****  
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.: 
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. = 1.11PCT. COVER= 3.50 IN 
BAR SPACING = 8.10 IN. 
OUTPUT 
******  

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX UMY UP/AP 

project no. : Q 4 8 4 6  - I 

Bannon & Associates, lnc project : o l d  IAS. 00 BV;&Q.ZT 

Consulting Engineers designed by : fCF/I 
checked by : Te 

1 .  date : &I46 sht.&of& 



ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 
CHECKER : 
DATE : 7- 3-96 
JOB IDENTIFICATION : OLD US 80 BRIDGE,PIER SHAFT 
DATA USED 
****  ****  
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 
**'**** 

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE A P A M X A M Y  UP UMX UMY UP/AP 

m 
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5.5-Foot Diameter 

Depth (feet) 
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PAGE 1 

OLD US 80 BRIDGE 8 HASSAYAMPA RIVER, TRANS. FRAME, Q Low Chor=d FLOW 

I F R A I E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



P A G E  2 

O L D  U S  80 B R I D G E  @ H A S S A Y A M P A  R I V E R ,  T R A N S .  FRAME, Q L o w  C h o r d  FLOW 

I F R A H E  E L E M E N T  F O R C E S  

E L T  
I D  
6 

L O A D  A X I A L  D I S T  
COND F O R C E  E N D 1  ......................... 

1-2 P L A N E  
S H E A R  MOMENT 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT T O R Q  



PAGE 3 .  

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

I F R A n E  E L E M E N ?  F O R C E S  

ELT 
ID 

20 

LOAD 
COND 

2 
3 

----- 
1 

AXIAL DIST 
FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE 
SHEAR MOMENT 

AXIAL 
TORQ 



PAGE 4 

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

I F R A n E  E L E M E N T  F o R c E s  . . 

ELT LOAD AXIAL DIST 

I ID COND FORCE END1 
32. 4 

21 ------------------- 
1 -794.75 

1-2 
SHEAR 
42.17 

'LANE 
MOMENT 

17456.39 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 
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OLD US 80 BRIDGE 8 HASSAYAMPA RIVER, TRANS. FRAME, Q Low Chord FLOW 

( F R A M E  E L E M E N T  F O R C E s .  

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

I ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 
48 ........................................... 

1 -844.20 
.0 -. 49 261.27 

72.0 -. 49 225.82 

I 2 .OO 
3 -154.31 

.0 42.17 -17456.39 
72.0 42.17 -14420.04 



P A G E  6 

O L D  U S  80 . B R I D G E  @ H A S S A Y A M P A  R I V E R ,  T R A N S .  FRAME, Q  L o w  C h o r d  FLOW 

I F R A M E  E L E . ~ E N T  F O R C E S  - 

E L T  LOAD A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  
I D  C O N D  

I .  
F O R C E  E N D 1  S H E A R  MOMENT S H E A R  MOMENT T O R Q  

2 .OO 
3 154.31 , 

.0 26.80 3292.00 

I 
24.0 26.80 3935.19 

13 ........................................... 
1 -988.45 

.0 .30 -9.07 
24.0 .30 -1.85 

I 2 .OO 
3 154.31 

.0 5.07 3935.19 
24.0 5.07 4056.84 

14 ........................................... 
' I 1 -995.58 

.0 .18 -1.85 
24.0 .18 2.57 

2 .OO 

I 3 154.31 
.0 -15.39 ' 4056.84 

24.0 -15.39 3687.43 



PAGE 7 

OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, Q Low C h o r d  FLOW. 

I F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL D I S T  1-2 PLANE 1-3 PLANE AXIAL 

I I D  COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 
31 ........................................... 

1 -989.22 
.0 .OO -. 12 

36.0 -00 .OO 

I 2 .OO 
3 -17.50 

.0 -24.50 881.87 
36.0 -24.50 .OO 



PAGE 8 

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

I F R A M E  E L E M E N T  F O R C E S  

ELT 
ID 

LOAD AXIAL DIST 1-2 PLANE 
COND FORCE END1 SHEAR MOMENT 

2 .OO 
3 -17.50 

.0 -14.76 4050.48 
24.0 -14a.76 3696.30 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 
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OLD US 80 BRIDGE @ HASSAYAMPA RIVER, TRANS. FRAME, 

F R A M E  E L E M E N T  F O R C E S  

Q Low Chord FLOW 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

1-2 PLANE 
SHEAR MOMENT 
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OLD US 80 BRIDGE AT HASSAYAMPA RIVER, LONG, FRAME, Q Low Chord FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 
1 ........................................... 

1 .OO 



I OLD US 80 BRIDGE AT HASSAYAMPA RIVER, LONG. FRAME, 

F R A M E  E L E M E N T  F O R C E S  

I 
ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

24.0 -70.93 2747.88 
12 ........................................... 

PAGE 2 

Q Low Chord FLOW ' 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 







BASIS OF ANALYSIS 

DESIGN SPECIFICATION 

I 
American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised to  date. 

EXISTING BRIDGE PLANS 

I As-built-bridge plan sheets 2 thru 5 dated March 26, 1969. Rittenhouse Road Bridge 
over Queen Creek, M.C.H.D. Project No. 81 2-30. 

GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safetv factor of 1.0 under critical f low conditions. 

HYDRAULIC DATA 

I Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996. 
a,,, = 3,010 cfs, Average Velocity = 6.4 ftlsec., Angle of Attack = 5 degrees 

I 
H.W. Elev. = 1443.2 (Bridge open to  traffic) 
Total Scour = 15' 
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D 6I)D LOAD S I I ~ E R S T R ~ L T ~ R ~  

D ELK '1&(37y1 15 "!f4 = 3,7 t 
DARRtGR USE oh7'/ft = 0,7 

bl RD EP,S (%TI , %~j(b)  = 315 
1 d ~ ~ t l E D l 4  T€ j 1 ( ~ , ~ 5 1 3 ~ ' ~ ~ " / i f 2 ~ ~  = 0,6 
3 I A P H  FVlGrl S 

ASS WED 
DL = 8,5 Vf f 
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DETERMINE 
 us^ u t ~ ~ o N  METAL P I L E  PER AffD STD D R W ~  CP-6 

'7 GAGE 
MlN FLvrEo 
SHELL 

T h e  d e t - f ; c ~ ~  O ~ & Q  ;n t h o  piles doe4 nof ehtefiA -die f % fy l  l leflg+h c-f H e  prle ,Tbfap~, +c&* Lcrh.;MM 

q j  .&.for.;* d rt-ed +* ++~VIQSS 6 F ILS .  
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L H G L ~  I F  PILES  ARE FLEXIBLE OR RI&D : 
S O I L  Typk : Sfi/JD & GRAVEL, DsWc 70 VERY DKWE. 
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I R ES 0 L7.5 PROY TRAN5 E FR fib4 6 fiW~YS1.5 (IRAIL/W 

TOP OF P I L E :  c, = 77,oB 
h rr 

I 
fas 1 %  w G F  = I.OY' 

(MEN 93) 
I -K 1-6 VX' 0121 Mu= 0802 MSF =- 2, 4 1 ' - ~  

I 
bL=82,151L P,= 14. ~5~ pSP = la0yk 

I MDL= - I  05 ~~4 r- ~r Y,= 0 f l L  = 2 . ~ 0  

= 0.42 
I - &  

8071 OF PILE! P5F 5 B  
[j't, 0? M A X  ~ ~ f l )  

M C N  q- 

u~t;m&eDt*fiwordCapcl&% ofSo;J = 7 9  ' L 1 0 2 1  F3*Ge 
( N /  ~ f i  F STY F f i ~ ? o l l  = I .  0) t aanA &rt, TU td 1 5 .  

P I L E  TIP E L E ~ ~ T I O N  IWB'  
1 

EMEEDHENT D t Z P T v  PROVIDEO =1ly33'-1'fo8 ' 15' 

E M.~BEDM ENT DEPTH REQO&RED = 1 ~ ~ 3 ' -  I+)$ = 17' 7 15' N.6. 
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P r o j e c t R i t t e n h o u s e  R o a d  B r i d p e  Job  No .  E95-36 

FIGURE 6 

ESTIMATED ULTIMATE DOWNWARD CAPACITY OF DRIVEN, 
PIPE PILES 

A G R A  
Eanh & Environmental, Inc. 
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Figure 17 - Rittenhouse Road 
16-Inch Pipe Pile 

500 

450 

400 

350 / 

300 

250 / 

200 

150 
1q-C 

" 

100- 

5 0 

0 
0.0 5.0 10.0 15.0 20.0 25.0 

Depth (feet) 

tannon & Associates, lnc 
Consulting Engineers 

I - ca project no. : Lfl 940% ! / 

project : Pi+tenh#tt~a Rd I 1B rid% 
designed by : 7% 
checked by * 
date : 5/& sht. z o f a  



P A G E  1 

R I T T E N H O U S E  ROAD B R I D G E  A T  Q U E E N  C R E E K  R I V E R ,  T R A N S .  FRAM'E, Q100 FLOW 

F R A M E  E L E M E N T  F O R C E S  

E L T  L O A D  A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  
I D  C O N D  F O R C E  E N D 1  S H E A R  MOMENT S H E A R  MOMENT T O R Q  
I ........................................... 

1 .OO 
.0 -00 .OO 

24.0 -2.18 -26.21 
2 .OO 

.0 -00 -00 



PAGE 2 

I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER. TRANS. FRAME. Dl00 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

.0 -. 79 16.84 
44.0 -. 79 -17.78 



I . 
PAGE 3 

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

' F R A M E  E L E , M E N T  F O R C E k  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL I ID 
COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

2 .OO 
.0 5.53 -167.95 

I 
41.0 5.53 58.64 
44.0 -19.45 .28 

3 .OO 
.0 -1.04 10.82 

44.0 -1.04 -34.92 

I 11 ........................................... 
1 .0a 

.0 2.18 -26.21 
24.0 .OO -00 

I 
2 .OO 

.0 .OO .06 
24.0 .OO .OO 

3 .OO 
.0 .OO .OO 

I 24.0 .OO .OO 
12 ........................................... 

1 -77.08 
.0 .O1 -2.54 

I 
103.2 .O1 -1.55 

2 .33 
.0 .OO -. 24 

103.2 .OO -. 1 2  
3 1. 04 

I -0 .OO -34.92 
64.8 -00 -34.96 
82.4 .19 -31.60 

103.2 .26 -26.14 
21 ........................................... 

I 1' -51.79 
.0 .OO -. 45 

103.2 .OO -. 27 



PAGE 4 

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

L A H E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST I ID COND FORCE. END1 
103.2 

1-2 PLANE 
SHEAR MOMENT 
.26 -26.27 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



I 
PAGE 5 

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

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL I ID 
COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

103.2 .OO .51 
2 -19.77 

I 
.0 .OO .07 

103.2 .OO .07 
3 .13 

.0 .OO -35.14 
64.8 .OO -35.12 

I 82.4 .19 -31.75 
103.2 .26 -26.27 

84 ........................................... 
1 -51.7'3 

.OO .45 
~ 

I 
.0 

103.2 .OO .27 I 

2 -15.57 
.0 .OO -. 39 

103.2 .OO -. 22 
I 3 .09 

.0 .OO -35.09 
64.8 -00 -35.09 
82.4 -1 9  -31.72 

I 
103.2 -26 -26.24 

9 3  ........................................... 
1 -77.08 

.0 -. 01 2.54 



PAGE 6 I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, PI00 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

180.0 

1-2 PLANE 
SHEAR MOMENT 
.26 21.27 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 7 

FRAME, 64100 FLOW RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 
ID COND ' FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

.0 .OO .54 
24.0 .OO .57 

PAGE 8 

FRAME, Q100 FLOW. 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 9 

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

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST I ID 
COND FORCE END1 

2 .87 
.0 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 10 

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

F R A M E '  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

36. 0 

1-2 PLANE 
SHEAR MOMENT 

.OO .OO 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 11 1 
1 RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Dl00 FLOW 

F R A M E  E L E M E N T  F O R - C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE - AXIAL 1 ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 
.0 .09 27.60 

24.0 .09 29.77 



PAGE 12 

I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Dl00 FLOW 
F R A M E  E L E M E N T  F O R C E S  

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

1-2 PLANE 
SHEAR MOMENT 



PAGE 13 

RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Q100 FLOW I F R A M E  E L E M E N T  F o n c E s  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL I ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 
.0 .OO -. 08 

24.0 .OO -. 19 



PAGE 14 

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

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

2 -12.14 
.0 .OO -. 16 

36.0 .OO -. 06 



PAGE 15 

I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, QIBB'FLOW F R A M E  E L E M E N T  F O R C E S  

ELT 
ID 

LOAD AXIAL DIST 1-2 PLANE 
COND FORCE END1 SHEAR MOMENT 

24.0 .OO .09 
3 .OO 

.0 -. 28 23.52 
24.0 -. 28 16.76 

1-3 PLANE 
SHEAR MOMENT 

AXIAL 
TORQ 



PAGE 16 

I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, 12100 FLOW. , 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL I ID 
COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

-0 -. 19 28.13 
24.0 -. 19 23.52 



PAGE 17 

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

F R A M E  E L E M E N T  F O R C E S  

ELT I :: LOAD COND ----- 
1 

AXIAL DIST 
FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 18 I RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER. TRANS. FRAME. Ql00 FLOW 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE I ID COND FORCE END1 SHEAR MOMENT 
.0 .OO -. 18 

24.0 .OO -. 19 



PAGE 19 

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

' F R A M E  E L E M E N T  Fences 

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

2 -15.57 
. GI 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 20 

RITTENHOUSE ROAD BRIDGE AT QUEEN CREEK RIVER, TRANS. FRAME, Ql00 FLOW I F R A M E  E L E n E N T  F o R c E s  

ELT LOAD AXIAL DIST I ID COND FORCE END1 
1-2 PLANE 

SHEAR MOMENT 
.OO .02 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 21 

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

' F R A M E  E L E M E N T  F O R C E s  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL I ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TORQ 
.0 -. 30 16.73 

36.0 -. 30 5.83 



PAGE 1 

RITTENHOUSE RD BRIDGE AT QUEEN CREEK, LONG. FRAME, Q100 FLOW I F R A N E  E L E . M E N T  F O R C E S  

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



STRUCTURAL CALCULATIONS 

FOR 

HAWES ROAD BRIDGE 

AT 

QUEEN CREEK 

ca project no. : CA 44046-1 
project : A a w ~ s  Rd. Zr'idaQ 

bannon & Associates, inc designed by : tSrc 
Consulting Engineers checked by : 6wS / 7-A 

I - date : '"/Qb f 2 1  sht. o f -  



I BASIS OF ANALYSIS 

I DESIGN SPECIFICATION 

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

EXISTING BRIDGE PLANS 

I As-built bridge plan sheets 1 thru 7 dated September 1991. Hawes Road bridge at 
~ u e e n  Creek Wash, Project No. 68268. 

I GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safetv factor of 1.0 under critical f low conditions. 

I HYDRAULIC DATA 

Final Scour Analysis Report by Morrison-Maierle/CSSA, Inc. Dated March 1996. 
Q,,, = 51 50 cfs, Average Velocity = 8.3 ftlsec., Angle of Attack = 5 degrres, 

I 
H.W. Elev. = 1384.36 (Bridge open to  traffic) 
Total Scour = 21 ' 

tannon & Associates, lnc 
Consulting Engineers 

I - 

project no. : 9 4 0 4 6  -1 
project : +hwwa~ kd. B d d e  
designed by : ., 

checked by : -7-8 
date : sht. -of 2 - 
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designed by : A 
checked by : L~&Y< 
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project no. : 94046 - 1  
project : ~ Q S  Rd B r i d r ~ ~  
designed by : t+-M 
checked by : L 
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s i eyc  + c R o r  

~pe* : (2f12%1.; ) ( ~ z c ) (  1,05)(~.15 yf13) 

Barf ier 

&aid % n e e  : 5Y~4' 
P I i r c .  

Pier LOOAS ( Par ca*l+;nu~*l  b u m  P M L ; ~ c ; ~ )  
D P O ~  Lmd 

k 
Ma*. S * p c & r u & r ~  : = 1113 

Cpr: 3 . 1 ( 3 , 5 1 ) (  ~ ~ 1 5 ' ) ( 0 ~ / 5 ' / ~ ' )  = 141" 
k c .  ~ n f ; l ( : ( 3 ~ ~ : ~ ,  us? 5 1 B a v g . )  : 5x2 (3.5')(8~a')(o.rs) = /P,b'  
d a r n &  ( 9 . )  : ( '0"2.51)( ~ / /2 ) (8$5 ' )  ( 8 4 1 5 )  = dB' 

r-134 1 . 6  " 
A p p r p ~  I ~ a a d  per Pile : (TO c c e u r  L;ne) - -  

2 * T ( % )  63ar./-3'-1aao~)(0,/5) = 313 v&+ 3 L p ; , e  = 134116/5 

d.& h p a i t y  + ~ h ~ f h  ; ( ka& m ci50tl C P P ~ ~ $ J  ) 
J J 

T e r v i c e  D&-401 Load -= 313 Y&-fT 

%dice  Live Luad = 4 0  
%LC+ 

3 5 3 %q+. 

I 
r C ~ ~ - C ~ L G + N L I  %b;L: 5.  - - 0 0 

ca project no. : 44046 - r 

kannon & Associates, lnc 
project : +h@~ Bpl.dw 

Consulting Engineers 
designed by : .-, 

checked by : f#S 

I date : 
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project no. : Q4446-1  

Bannon & Associates, lnc project : i k d @ ~ ~  Rd . e r; d~ 

Consulting Engineers 
designed by : A 
checked by : .- 
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P r o j e c t H a w e s  R o a d  B r i d f e  Job No. ~95-36 ti - 
FIGURE 7 

ESTIMATED ULTIMATE D O W A R D  CAPACITY OF STRAIGHT. 
5 
I> 

DRILLED. CAST-IN-PLACE CONCRETE PIERS 
41 

u l t i m a t e  Downward Capacity in Kips 435'  C 

4 A G R A  8-7 

- ic En;liron~nael,  @ 

kannon & Associates, 
Consulting Engineers 
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project no. : q4046- r 
project : fCude6 Rd 6 d d -  
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7 - 4  S U ~ Y S ~  fl o d d  

( L a d s  For &ft) 

Bannon & Associates, 
Consulting Engineers 

Inc. 
project no. : q.4046 -I 
project : &IAQ s Rd . &+id ee 
designed by : tt-M 
checked by : ,+?&; 
date: 4 / 9 6  s h t . . L o f , ~ ,  



 he& D o w n w a r d  6 - p a  o)ty o f  s o i l  

c- LC r i d u v f - r ' e ~  + c ~ k r  ( 4 ~ t . l z o - 4 )  
K PTL '310, ? q + ~ O . f - ( ( 0 4 ,  3 1 )  - 1.70 = 387 (den. 42 & I )  

+Tv Cl$da t )en  : 1~40'. 

~ - b ~ d r n n J t  ? r o d :  d e  17' 
I I 

~ ~ b ~ d - + - ~ e @  P ~ t u ; / r d  = 1 4 ~ 5  L I - )  , +k, 
T. r o e  bt. 7 , ~ t i R P .  

Bannon & Associates, 
Consulting Engineers 

Inc. 
project no. : 9 0 ~ 4 6 - !  
project : -~-IUL.UPC dd. B i-:d+Q U 

designed by : 
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project no. : 9 4846 - I  
project : &WP+ Rd. 8\+&W 

Bannon & Associates, lnc 
Consulting Engineers 

designed by : A 
checked by : -. 

I date : 5/96 sht. &of&- 



ULTIMATE STRENGTH DESIGN 
OF 

REINFORCED CONCRETE COLUMNS 

CODER : HONG ME1 
CHECKER : 
DATE : 7- 2-96 
JOB IDENTIFICATION : HAWES RD BRIDGE, PIER COL. & SHAFT 
DATA USED 
****  * * * *  
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.1 

E-CONC. = 3605. 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- 18 NO. 10 BARS AST= 22.86 SQ.IN. = 2.25PCT. COVER= 3.62 IN. 
BAR SPACING = 4.80 IN. 
OUTPUT 
* * * * * *  

LOAD APPLIED LOADS COMPUTED STRENGTH 
CASE AP AMX AMY UP UMX Vm UP/AP 
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Consulting Engineers 

Inc. 
project no. : 4 4 0 ~ 6  - 1  
project : H - Q N Q ~  Ad Brd@ 
designed by : 
checked by : 
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a project no. : 04846 - 
Eannon & Associates, inc project : * ~ Q S  Qd 6 vt-41% 
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Figure 18 - Hawes Road 
3-Fo0t Diameter 

R e p r e v  c c : ~ & e  A o : c a (  I w e ~ - k i a & : d f i   POX b2 
At, R A  a & &nu;r-onrnenrto/ , l a c .  , 
J o b  U p ,  &QS -36. da+~d 4/,5/96. 
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PAGE 1 ~ 

t t A W t b  h ~ h D  ~ R I U G E  ACT WLIELN CnLEti, IKANBVEHSE P R A H E ,  U508 FLOW 

F R A M E  E L E R E N T  F O R C E S  1 E L 7  L O A D  CI!IIAL D I S T  1-2  P L A N E  1-3 P L A N E  ' - A X I A L  
LL, LUNU FuRCE EkDI S H E A R  MOMENT , SHEAR MOMENT T O R Q  

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 -. VII 

. W  129.42 -5167. t)b 
111.4 . (OW- 26W1. (O9 
222. e -138.30 -5043.51 



PAGE .2 

1 HA*& KOAU UKILJGE AT QUiEti  CnLiK, TRAHSVERSZ ~ l r ~ r i t ,  QsaOFLuw 
F R A M E  E L E M E N T  F O R C E S  

( ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE - ' ,  AXIAL 
LL, L ~ ~ N V  r'OhLE LADL S H ~ A R  HUflEN.1 SHEAR MOHEN'I' TORQ 

. -, 
C -1.21 

I .o 70.10 . -1805.07 
3.1 70.10 -1586.36 

El. 1 36.55 1264.35 
159.1 3.00 1498.15 
222.0 -30.55 -422.99 

7 , '  

4d5.2b 
-666.64 



8 A W L 5  h Y A Y  BkiYOL A'l' UULEN CREEK, TRANSVERSE FBAI'lE, Q5BD FLO; ' 
PAGE 3 

F R A M E I ELT L O A D  
1b CUND 

E L E M E N T  

1-3 P L A N E  A X I A L  
SHEAR MOMENT TORQ 

A X I A L  DIST 
P'CIKLE END1 

3(0.w 
50. 4 
67.2  --------------  

1-2 P L A N E  
~ ~ E A K  MOMENT 
1.4; - -;1(67. 17 
2.74 , -651.37 
3.21 -597.51 ------------------- 



HAWZS HLiAL, BHlUGE h.1' ClUYEN CHEEK, . I .HANSVEKPE FKAPIE, P580 FLOW 

PAGE 4 

F R A M E  I ELT LOAD 
iu CuND 

E L E M E N T  F O R C E S  

1-3 PLANE AXIAL 
SHEAR HUNENT TOHQ 

AXIAL DIST 1-2 -PLANE 
P O K L ~ :  C ~ W I  SHLAR MuHEnT '. -. 38 . 9VI. 85 

252.0 -. 38 -3.92 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
-.Lk!2. Ell . (D . @b -22.49 

232.8 . iD8 -1.77 
- 104.31 

. 0  -. 22 48.88 
252.0 -. 22 -7.31 

1.78 
- 0  3-26 -612.28 

252. la 3.26 269.13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
-27.3. t ; ~  . ld -. 88 28.97 

252.0 -. Q8 1.66 



I I  
17 I 4  rJ r> I - i  C-J (7 

I  I 



I HAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAIE, P58U FLOW 

'PAGE 6 

F R A M E  E L E M E N T  F O ' R C E S  I ELT LOAD AXIAL D I S T  1-2 PLANE 1-3 PLANE ' AXIAL 
IU LUNv I.UFLLZ tNUI bi-IEAK d U h E N T  ShEAII MUHENT 'YClkGl - 

36.0 -2.15 .OO 

I 26 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
1 -319.96 

.0 .03 -. 93 
56. V) . G73 . rd@ 



I 

P A G E '  7 ' 
Qb80 FLOW 

I F R A M E  E L E M E N T  F O R C E S  

E L T  LOAD A X I A L  D I S T  1-2 P L A N E  
ID LOND FuKCE ENvl SHEAK MUMENT 

- 1-3 P L A N E  A X I A L  
S H E A R  MOMENT TOtiQ 



I HAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAPIE, P50B FLOW 

PAGE t) 

F R A M E  

( E L 1  LOAD 
IU CUNL, 

E L E M E N T  F O R C E S  

A X I A L  D I S T  1-2 PLANE 
FuKLL LhbI sHEAl3 NUNEN'I' 

- 0  . 0 4  -1.91 
24. 0 .04 -. 99 

- 13.40 
.0 ' -36 -17.37 

24.0 -36 -8.75 
-1.18 . @ -3 .53  167.36 

24. -3.39 81.09 
_ _ _ - _ - _ _ _ ^ _ _ - _ _ - _ - - - - - - - - - - - - - - - - - - - - -  

1-3 PLANE ' ' A X I A L  
SHEAR NOMEN'T TORQ 



I lidWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRANE, Q50.0 FLOW 

F R A M E  E L E M E N T  F O R C E S  

t L f  LuAD AklAL DTS'I' 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

2 -88.54 
-0 .16 -22.61 

24.0 .16 -18.69 

I 3 . @u 
. 8  -3.57 L ~ L .  ~.l 

24. G7 - 3 . 57 SO. 44 
33 - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
4 

1-3 PLANE AXIAL 
SHEAR . MOMENT 'I'ORQ 



I IlAWES ROAD BRIDGE AT QUEEN CREEK, TRANSVERSE FRAHE, Q 5 0 0 F L O W  

F R A M E  E L E M E N T  F O R C E S  

AxLAL LJIST 
FORCE .END1 

24 .0  
1. 78 

1-2 -PLAdE ' 

SIIEAR MOMENT 
, - .a6  -18.04 

PAGE 10 

1-3 PLANE ' AXIAL 
SHEAR MOMENT TORQ 



PAGE ' 11 

I HAWES ROAD BRIDGE AT BUEElI CREEK, TRANSVERSE'FRAME, P500 FLOW ' 

EL?'. L i j A D  A X L A L  D I S ' I '  
ID CORD FORCE END1 . (D 

1-2 PLANE 
SHEAR MOMENT 
2. 96 215.55 

1-3 PLANE A X I A L  
S!IEAR MOMENT TORQ 



PAGE 12 

HAWECj RUAD BRIDGE AT UUEEN CREEK, TRANSVERSE FRAME, 

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

0500 FLOW 

1-3 
SHEAR 

PLANE AXIAL 
MOMENT TORQ, 



PAGE . I 
F R A M E  E L E M E N T  F O R C E S  I YL'I' LUAU AXIAL Dl51 1-2 PLANE 1-3 PLANE ' AXIAL 

ID COND FORCE ENDI SHEAR MOMENT SHEAR MOMENT TOKQ 





STRUCTURAL CALCULATIONS 

FOR 

POWER ROAD OVER 

QUEEN CREEK 

project no. : L A 940+6-1 

Eannon & Associates, lnc project mWER Rh, oUEP,  W LRh 

Consulting Engineers 
designed by : ,-, 

checked by ,i, 
I - date : sht. L o f l L  



I BASIS OF ANALYSIS 

I DESIGN SPECIFICATION 

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

EXISTING BRIDGE PLANS 

1 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 411 5/96. 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-MaierleICSSA, Inc. Dated March 1996. 
Q,,, = 3,010 cfs, Average Velocity = 7.8 ftlsec., Angle of Attack = 0 degrees. 
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BASIS OF ANALYSIS 

DESIGN SPECIFICATION I 
American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised to  date. 
- 

EXISTING BRIDGE PLANS 

As-built bridge plan sheets 1 A, 2, 4, 5, 6, and 7 dated May 1964. Higley Road Bridge 
over Queen Creek Channel, Project No. S-296(3). 

GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safetv factor of 1.0 under critical f low conditions. 

HYDRAULIC DATA 

I Final Scour Analysis Report by Morrison-MaierleICSSA, Inc. Dated March 1996. 
Q,,, ,,,,, = 39  1 0 cfs, Average Velocity = 3.1 ftlsec., Angle of Attack = 2 0  degrees 

I 
HW Elev. = 1329.66 (Bridge open to  Traffic) 
Total Scour = 20' 
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Figure 20 - H.igley Road 
14-inch Pipe Pile 
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H I G L E Y  ROAD B R I D G E  AT QUEEN 

( F R A M E  E L E M E N T  
- 

E L T  LOAD A X I A L  D I S T  

I 
I D  COND FORCE E N D 1  1 ...................... 

1 .OO 
- 0  

is: 0 

CREEK, TRANS.  FRAME, 

F O R C E S  

1-2 P L A N E  
SHEAR MOMENT 

Q L o w  

PAGE 1 

C h o r d  FLOW 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT TORQ 



P A G E  2 

H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK, T R A N S .  FRAME, Q L o w  C h o r d  FLOW 

I F R A M E  E L E M E N T  F O R C E S  

ELT LOAD A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  

I I D  COND FORCE E N D 1  S H E A R  MOMENT S H E A R  MOMENT T O R 0  
63.0 -1.16 -36.49 

6 ........................................... 
1 -. 01 

. 0  44.52 227.72 

I 63.0 -10.86 -312.24 
2 . 00 

-0 31.80 197.99 
63.0 -6.80 -230.21 



.- 

- 
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I PAGE 3 

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAUE, 0 Low Chord FLOW 

I F R A n E  E L E ~ E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR UOUENT SHEAR UOHENT TOR0 

I 3 .OO 
. 0  . 00 .OO 

15.0 .OO -00 
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HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW 

PLANE 
MOMENT 

AXIAL 
TORQ ELT 

ID 
LOAD 
COND 

3 

AXIAL DIST 
FORCE END1 
.02 

.0 
27.6 
51.6 
75.6 
97.2 
116.4 

1-2 PLANE 
SHEAR MOMENT 

1-3. 
SHEAR 



PAGE 5 

Chord FLOW 
. 

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low 
~ R A M E  E 1 - E M E N T  F O R C E S  

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 6. 

Chord FLOW Q Low HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, 

ELT Loll 
ID CON 

AXIAL DIST 
FORCE END1 -. 09 

1-2 PLANE 
SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK, T R A N S .  FRAME, 

E L T  LOAD 

I 
I D  COND 
84 ----- 

1 

E L E M E N T  

A X I A L  D I S T  
FORCE E N D 1  

240.0 

F O R C E S  

1-2 P L A N E  
SHEAR HOHENT 

.37 48.70 ..................... 

Q L o w  

P A G E  7 

C h o r d  FLOW 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT TORQ 



HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, 

ELT LOAD AXIAL DIST 
ID COND FORCE END1 

1-2 PLANE 
SHEAR MOMENT 

Low 

PAGE 8 

Chord FLOW 

1-3 PLANE AXIAL 
SHEAR UOMENT TORQ 



I 
I PAGE 

9 

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW 

ELT LOAD 

I 
ID COND 

2 

E L E M E N T  F O R C E S  

AXIAL DXST 1-2 PLANE' ' 1-3 PLANE AXIAL 
FORCE END1 SHEAR MOMENT SHEAR MOMENT TOR0 

.0 .OO .OO 
12.0 .OO .OO 



HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, 

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

I 2 -13.66 . 0 -00 .O1 
12.0 - .OO -00 

PAGE 10 

Q Low Chord FLOW 

1-3 .PLANE AXIAL 
SHEAR MOMENT TORQ 



PAGE 11 

HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low Chord FLOW I F R A M E  E L E M E N T  F O R C E S -  

ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 
ID COND FORCE END1 SHEAR UOMENT SHEAR XOMENT TOR0 

I 24.0 .OO -. 03 
3 -. 48 

. 0  -. 64 26.85 
24.0 -. 64 11.41 



P A G E  12 I 
H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK, T R A N S .  FRAME, Q L o w  C h o r d  FLOW I 
F R A M E  E L E . H E N T  F O R C E S  

1-3 P L A N E  A X I A L  
S H E A R  MOMENT T O R 0  

E L T  LOAD 
I D  COND 

AXIAL DIST 1-2 PLANE 
F O R C E  E N D 1  S H E A R  MOMENT 

. 0  -. 69 43.44 
24.0 -. 69 26.85 



P A G E  13 

H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK, T R A N S .  FRAME, Q L o w  Chord FLOW 

( F R A M E  E L E M E N T  F O R C E S  

ELT LOAD A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  

I 
I D  COND FORCE E N D 1  SHEAR MOMENT S H E A R  MOMENT TORQ 43 ........................................... 

1 -31.42 . 0 -00 .09 
24.0 -00 .06 

I 2 -11.74 
. 0  .OO -. 09 

24.0 .OO -. 06 



I 
H I G L E Y  ROAD B R I D G E  AT QUEEN CREEK, TRANS.  FRAME, Q L o w  

J F R A n E  E L E M E N T  F o R c E s  

E L T  LOAD A X I A L  D I S T  1-2 P L A N E  

I 
I D  COND FORCE E N D 1  SHEAR MOMENT 

0 .OO .OO 
24.0 -00 .OO 

2 -26.01 . 0 .OO -. 02 

I 24.0 . 00 -. 01 
3 .OO 

. 0  -. 51 55.72 
24.0 -. 51 43.43 

P A G E  14 

C h o r d  FLOW 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT TORQ 



I P A G E  15 
H I G L E Y  ROAD B R I D G E  A T .  QUEEN CREEK,  T R A N S .  FRAME, Q L o r  chord FLOW 

( F R A M E  E L E M E N T  F O R C E S  

E L T  LOAD A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  

I 
I D  COND F O R C E  E N D 1  S H E A R  MOMENT S H E A R  MOMENT TORQ 

2 -16.95 
. 0  .OO -. 11 

24.0 .OO -. 11 



H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK,  T R A N S .  FRAHE,  

w 

E L T  LOAD A X I A L  D I S T  1-2 P L A N E  
I D  COND F O R C E  E N D 1  S H E A R  HOHENT 

I 24.0 .OO .27 
3 .09 

. 0  .37 48.70 
24.0 -37 57.59 

Q L o w  

P A G E  16 

C h o r d  FLOW 

1-3 P L A N E  A X I A L  
S H E A R  HOHENT TORQ 



I 
HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, 

) F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE ' 

I 
ID COND FORCE END1 SHEAR MOMENT 

. 0  -. 41  11.41 
24 .0  -. 4 1  1.46 

7 G  

PAGE 17 

Q Low Chord FLOW 

1-3 PLANE AXIAL 
SHEAR MOMENT TOR0 



HIGLEY ROAD BRIDGE AT QUEEN CREEK, TRANS. FRAME, Q Low 

F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 
81 ........................................... 

1 -35.12 
-0 .08 -. 08 

24.0 .OO -. 01 
2 -12.45 . 0 .OO -. 01 

24.0 -00 . 00 
3 .48 

-0 -. 41 11.41 
24.0 -. 41 1.46 

85 ........................................... 
1 -40.61 

-0 . 01 .48 
24.0 .O1 .68 

2 -13.66 
0 .OO .19 

24.0 -00 .27 
3 -1.70 

.0 -37 48.63 
24.0 .37 57.48 

PAGE la 

Chord FLOW 

1-3 PLANE ' AXIAL 
SHEAR MOMENT TORQ 



H I G L E Y  ROAD B R I D G E  A T  QUEEN CREEK,  T R A N S .  FRAME, 

I F R A M E  E L E M E N T  F O R C E S  

E L T  
I D  

LOAD 
COND 

A X I A L  D I S T  
F O R C E  E N D 1  

1-2 P L A N E  
, S H E A R  MOMENT -. 01 .37 -. 01 .16 

Q L o w  Chord 

1 
S H E A R  

. P A G E  19 

FLOW 

-3 P L A N E  A X I A L  
MOMENT T O R 0  



HIGLEY RD BRIDGE AT QUEEN CREEK, LONG. FRAME, Q Low Chord FLOW I F R A M E  E L E M E N T  F o R c E s  

LOAD 
COND --------- 

1 

1-2 PLANE 
SHEAR MOMENT 

1-3 PL 
SHEAR 

PAGE 

I ANE 
MOMENT 

1 

I 

AXIAL 
TORQ 
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STRUCTURAL CALCULATIONS 

FOR 

DEER VALLEY ROAD BRIDGE 

OVER 

UNNAMED WASH 



I BASIS OF ANALYSIS 

I DESIGN SPECIFICATION 

American Association of State Highway and Transportation Officials Standard 

I Specifications for Highway Bridges, 1992 Edition, revised t o  date. 
- 

EXISTING BRIDGE PLANS 

I As-built bridge 'plan sheets 3 9  thru 4 2  dated March 1988. Deer Valley Road Bridge 
over Unnamed Wash, Project No. 68417. 

I GEOTECHNICAL INVESTIGATION 

I Geotechnical Investigation Report by AGRA Earth & Environmental, Inc., Job No. E95- 
36, dated 411 5/96. Ultimate downward capacity of driven pile foundations were used 
with a safety factor of 1.0 under 500 year flood conditions. 

I HYDRAULIC DATA 

I Final Scour Analysis Report by Morrison-MaierleICSSA, Inc. Dated March 1996. 
. -- 

I 
Q,,, = 3,925 cfs, Average Velocity = 5.83 ftlsec., Angle of Attack = 5 degrees 
H.W. Elev. = 1393.96 (Bridge open t o  traffic) 
Total Scour = 17' 
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Figure 21 - Deer Valley Road 
3-Foot Diameter 

Depth (feet) 
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DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. 

F R A M E  E L E M E N T  F o ' R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

1 ........................................... 

PAGE 1 

FRAME, Q100 FLOW 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



' P A G E  2 

D E E R  V A L L E Y  ROAD B R I D G E  O V E R  UNNAMED WASH, T R A N S .  FRAME,  Q1OO FLOW 

F R A M E  E L E M E N T  F O R C E S  

E L T  L O A D  A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  
ID C O N D  F O R C E  E N D 1  S H E A R  MOMENT S H E A R  MOMENT T O R Q  

97.8 .13 -12.19 
3 2.57 

.0 -. 01 -385.62 
19.4 -. 01 -385.88 



PAGE 3 ' 

DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS . FRAME, Q1OO FLOW 
F R A M E  E L E M E N T  F O R C E S  

1-3 PLANE 
SHEAR MOMENT 

ELT LOAD 
ID COND 

AXIAL DIST 1-2 PLANE 
FORCE END1 SHEAR MOMENT 

204.0 -. 56 28.84 -. 14 
.0 2.11 -300.51 

204.0 2.11 ' 130.61 .................................... 

AXIAL 
TORQ 



PAGE 4 I DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Dl00 FLOW 
F R A M E  E L E M E N T  F O R C E S  

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

.0 .27 238.66 
24.0 .27 245.26 

1-3 PLANE 
SHEAR MOMENT 
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PAGE 6 - 

DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Dl00 FLOW 

I F R A M E  E L E M E N T  F O R C E S  - 

ELT LOAD AXIAL DIST 1-2 PLANE 
ID COND FORCE END1 SHEAR MOMENT 

1-3 PLANE AXIAL 
SHEAR MOMENT TORQ 



D E E R  V A L L E Y  ROAD B R I D G E  O V E R  UNNAMED WASH, T R A N S .  

P A G E  7 

FRAME,  Q 1 0 0  FLOW 

R F R A M E  E L E M E N T  F O R C E S  

E L T  L O A D  A X I A L  D I S T  1-2 P L A N E  
I D  C O N D  F O R C E  E N D 1  S H E A R  MOMENT 

1-3 P L A N E  A X I A L  
S H E A R  MOMENT T O R Q  



I 
I 

PAGE 8 I DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, PI00 FLOW 
F R A M E  E L E M E N T  F O R C E S  I ELT LOAD AXIAL DIST 1-2 PLANE 1-3 PLANE AXIAL 

ID COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

I 
24.0 .21 -4.35 

3 -. 14 
.0 -1.58 66.07 

24.0 -1.58 28.26 
35 ........................................... 

I 1 -452.03 
.0 -. 69 21.22 

24.0 -. 69 4.61 
2 -92.18 

I 
.0 -43 6.50 

24.0 .43 16.94 
3 -2.43 

- 0  1.96 134.05 
24.0 1.96 181.10 

I 
36 ........................................... 

1 -454.14 
.0 -. 60 4.61 

24.0 -. 60 -9.69 

I 
2 -92.18 

.0 .35 16.94 
24.0 .35 25.41 

3 -2.43 
.0 1.48 181.10 

I 24.0 1.48 216.70 
37 ........................................... 

1 -456.25 
.0 -. 45 -9.69 

I 
24.0 -. 45 -20.61 

2 -92.18 
.0 .24 25.41 

24.0 .24 31.14 
3 -2.43 

I .0 .83 216.70 
24.0 .83 236.58 

38 ........................................... 
1 -458.36 

I 
.0 -. 32 -20.61 

24.0 -. 32 -28.38 
2 -92.18 

- 0  .14 31.14 
24.0 .14 34.38 

I 3 -2.43 
.0 .25 236.58 

24.0 .25 242.59 
39 ........................................... 

k 
1 -460.48 

- .0 -. 20 -28.38 
24.0 -. 20 -33.12 

2 -92.18 
.0 .04 34.38 

I 24.0 .04 35.32 
3 -2.43 



PAGE 9 - I DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Q100 FLOW 

F R I ELT A M E  E L E M E N T  F O R C E S  

1-3 PLANE 
SHEAR MOMENT 

LOAD 
COND 

AXIAL DIST 1-2 PLANE 
FORCE END1 SHEAR MOMENT 

.0 -. 27 242.59 
24.0 -. 27 236.03 

, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  



PAGE 10 ' I DEER VALLEY ROAD BRIDGE OVER UNNAMED WASH, TRANS. FRAME, Pi00 FLOW 
F R A M E  E L E M E N T  F O R C E S  I ELT LOAD ' AXIAL DIST - 1-2 PLANE 

ID COND FORCE END1 SHEAR MOMENT 
1-3 PLANE AXIAL 

SHEAR . MOMENT TORQ 



PAGE I DEER VALLEY ROAD BRIDGE OVER UNNAHED WASH, LONG. FRAME* W108 FLOW 

F R A M E  E L E M E N T  F O k C E S  

ELT LOAD AXIAL LIST 1-2 PLANE 1-3 PLANE AXIAL I ID 
COND FORCE END1 SHEAR MOMENT SHEAR MOMENT TORQ 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 .OO 

I 
.8 . (a@ . @@I 

15.4 .a0 . 0Qi 
36.6 .a6 1.83 
6@. 6 .23 6.55 
81.6 .33 13.28 

I 57.8 .36 19.33 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 . 841 
.8 .36 19.33 

I 
284.8 .36 92.77 

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . ~ G I  

.8 .36 92.77 
24.0 .36 101.41 

I 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 . @@I 

.8 .2@ 101. 41 
24. 0 .20 166.24 



P A G E  2 

D E E R  V A L L E Y  R O A D  B R I D G E  O V E R  UNNAMED WASH; LONG.  F R A M E ,  la100 FLOW I F R A n E  E L E n E N r  F O R C E S  

E L T  L U A D  A X I A L  D I S T  1-2 P L A N E  1-3 P L A N E  A X I A L  
I D C O N O  F O R C E  E N D 1  S H E A R  MOMENT S H E A R  MOMENT T O R Q  
13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 .00 

I 
. @  -. 45 28.16 

24. @ -. 49 &. 30 
14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 .OO 


