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AGUA CALIENTE
BRIDGE DESIGN REPORT

INTRODUCTION

The purpose of this report is to summarize the design informatiem on the Agua
Caliente Road Bridge over the Gila River. The structure is designed to
provide a dry crossing at the river channel for flows up to 10,000 efs and to
withstand the mazimum e¥pected discharge of 22,500 c¢fs from Painted Rock Tam.

Agua Caliente Road crosses the Gila River approximately two miles from the
western boundary of Maricopa County and approximately eighteen miles
dowmstream of Painted Rock Reserveir (Figure 1). The river, with a flood-
plain width varying from one to two miles, flows in a westerly direction at
an average slope of 0.08 percent. The floodplain consists of 2 meandering
main channel with braided secondary channels and a heavy growth of salt cedar

brush outside the main channel banks.

Painted Rock Dam and Reservoir was constructed by the Corps of Engineers in
1959 to provide flood control for the lower Gila River. The drainage area
above the dam and gauge station (No. 09519800) is 50,910 square miles
according to the United States Geological Survey (USGS) Water Resource
Publication. The dam was designed to reduce the maximum probable flood,

which includes the record flood of 195,000 cfs in 1916, to a maximum outflow-

of 22,500 cfs. A normal maximum discharge of 10,000 cfs is expected from the
operation of the dam. Peak flows from the dam to date have been in the 4,000
to 5,000 c¢fs range with lesser flows continuing for durations of up to three

to six months.

The existing Agua Caliente roadway, as it crosses the Gila River, contains.

approximately thirty corrugated metal pipe (CMP) culverts generally of 60-
inch diameter. The CMP culverts are placed along the roadway embankment in
groups with capacity roughly proportionate to the gize of braided channels
intersecting the road, At the north and south edges of the Gila River
floodplain, the existing roadway consists of a dip section road crossing with
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no drainage structures, Coﬁsequently, floodwaters become trapped behind the
road, spread out, and flow over the roadway at these locations. Previous
peak discharges of approximately 5,000 cfs,' 4,500 cfs, and 4,000 cfs in
October 1980, June 1983, and early 1984, respectively, from Painted Rock Dam
have inundated portions of the roadway, thereby closing the road.

STMMARY OF DESIGN

The design calculations and other pertinent data presented in this report are
in conjunctién with the "plans for construction of Agua Caliente Road BRridge
over the Gila River", project number 68246, The design involved a totzl
nominal bridge length of 252 feet using multiple span lengths of 84 feet. In
conjunction with a 252-foot bridge, only minor river channelization (approxi-
mately 300 feet upstream and 200 feet downstream) of the bridge will be
performed in the area of the spur dikes, to pass the design discharge of
10,000 cfs. The bridge structure will also pass a flow of 22,500 cfs without

damage to the structure.

The bridge is located within the south half of the existing river floodplain
with the south abutment of the bridge at the bank of the existing natural
channel. The main flow of the Gila River is presently concentrated in the

area of the proposed bridge.

To protect the bridge from flood damage, a system of spur dikes was designed
extending approximately 200 feet upstream and 150 feet downstream of both

bridge abutments.

An unusual situation exists in the south overbank area upstream of the bridge
where high river flows have the potential for entering the overbank area and
cavusing flooding of the road crossing to the south of the bridge. Since the
existing roadway elevations are below the anticipated highwater elevations
for a river flow of 10,000 cfs and it is not practicél to raise the roadway,
we propose the construction of a low dike to contain river flows. The dike
would be located on a ridge of high ground, approximately 1,800 feet south of
the proposed bridge. The dike would be approximately three feet in height
and would extend to approximately 2,000 feet east of the road centerline.
The dike would require an easement or right-of-way dedication. The dike is
proposed as a safety measure to insure that river flows pass through the




bridge opening and not across the road. There is a possibility that the dike
ig not necessary if river scour creates a larger more efficient channel.
Our computer models of the river hydraulics does not consider scour and,

therefore, generates a conservative water surface elevation.

FINAL DESIGN

Fydraulic Analysis:
The hydraulic analysis of the Gila River floodplain was performed using the

Corps of Fngineers (COF) backwater program, FEC-2 (Reference 1)}. Aerial
phetography was flown on May &, 1984 (Reference 2) to obtein cross~sections
and contour mapping of the river f£floodplain for use in the hydraulic
analysis. TFloodwater releases from Painted Rock Reservoir had subsided to
approximately 50 cfs by this time. The aerial photography covers fron
approximately one mile downstream to 2.5 miles upstream of the road crossing
at a photo scale of 1:12,000. Topographic mapping at a scale of 1" = 200'
with S5-foot <contour intervals was compiled for the river floodplain.
Digitized cross~sections of the floodplain were alsc obtained for the 3.5
mile reach analyzed in the HEC-2. In addition, an area one mile by 1,600
feet centered on the existing road crossing was flown at 1:3,000 scale to
compile 40-scale, l-foot contour interval mapping for use in investigating
road crossing improvement alternatives and in the development of preliminary

designs.

Discharges of 5,000, 10,000, and 22,500 c¢fs were used in the hydraulic
analysis of the Gila River. These flows are based on the operating
procedures established for .Painted Rock Dam by the Corps of Engineers.

Roughness coefficients or Manning's "n" values for use in the hydraulic
analysis were determined by a combination of field inspection, inspection of
aerial photos, reference to hydraulic handbooks (Reference 4) and engineering
judgement. A Manuing's "n" value of 0.080 was used for both overbank areas
due to the shallower depth of flow and the heavy salt cedar growth, A

Manning's "n" value of 0.045 was used for the main channel area.

The starting water surface elevation for the HEC-2 backwater program was
determined using the slope arez method beginning one mile downstream of the
roadway. Information on the existing corrugated metal pipe (CMP) culverts
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was obtained from a field survey for use in the hydraulic analysis. The BEC-
2 model of the existing culverts and roadway was calibrated by checking the
computed water surface for the 5,000 c¢fs discharge to determine if inundation

of the existing road occurred as reported in past flood events.

The results of the HFEC-2 analysis for the floodplain are shown on Figure 2
and in the Appendix. The floodplain delineation for the 10,000 cfs discharge
is shown on Exhibit 1.

Hydrauslic analysis indicates that the northern edge of the floodplain is not
effective for conveying flood flows due to the restriction caused by a slight
topographic rvidge, Therefere, that portion of the f]oodp]aiﬁ was blocked out
in the HEC-2 analysis (see Exhibit 1 in the Appendix). The 10,000 cfs
existing floodplain was delineated beyond the effective area above the road

to show the extent of ponded water in this area.

The potential capacity of the various braided channels across the width of
the floodplain was evaluated using HEC~2 to aid in the design and location of
culvert capacities proportional to the channel capacities. The approXimate
capacity distribution was wused iIn conjunction with the mapping, BEC-2
analysis, and aerial photos (see Exhibit 1) to identify three general areas
of flow,

The existing roadway and culvert configuration has a drainage capacity of
only about 4,000 cfs. With the mild slope of the river bed, flow over the
existing roadway causes water to pond upstream in the overbank areas to
approximately section 10.668 of the HEC-2 analysis. At this location, the
flow remains essentially contained in the main channel. Redistribution of
the flow in relation to the weir capacity of the road profile focuses a
redistribution of the flow within the floodplain due to the backwater or
ponding effect of the roadway embankment. This potential for redistribution
of flow allows the routing of the majority of flow through a main bridge
opening by raising the roadway embankment and forcing more flow through the

main channel.

Hydraulic Desipgn:

A bridge opening was designed and analyzed so that computed water surface
elevations would not exceed the water surface elevation for a 10,000 cfs

discharge under existing conditions. It was recognized that ponding would




occur north and south of the bridge as in the existing condition, but that
the flow would route through the bridge opening. Some . small drainage
structures will be required under this alternative to drain Jlocal nuisance
flows and the ponded water remaining on the upstream side of the rosd after
the flood flows subside.

Due to the heavy vegetation growth and potential for sediment deposition
within this broad floodplain, channelization was not considered a feasible
element for improving the road crossing. Furthermore, channelization, if
used, would be costly because extensive downstream excavation would be
reuqired to produce & more effective bridge opening. Extensive upstream
excavation would also be required to intercept flows in the broad floedpiain.
Although not modeled as part of the hydraulic analysis of the bridge
alternative, some natural channel modification would be anticipated during
flood flows as a result of scour due to confinement of the flow in the main

channel.

Some modification of the road is mnecessary to eliminate the flooding
conditions at the existing dip-section crossings. Raising the roadway
embankment was considered the most cost-effective method of improving the
road crossing since this would also route the flood flows through the bridge

opening.

The proposed bridge opening, modeled by the FEC~2 analysis, is shown on
Figure 3. The results of the HEC-~2 analysis are shown in the Appendix and
Figure 2. The proposed bridge opening has a bottom width of 170 feet and top
width of 250 feet with sideslopes of 3 horizontal to 1 vertical. Flow
through the bridge opening was not reduced for the culverts which are
included as part of the roadway design to drain nuisance flows. This
conservative assumption was used because the culverts have a relatively small
capacity and their locations were not considered effective in conveying the

main river discharges.

The HEC-2 hydrazulic analysis of the 22,500 cfs flood flow would pass through
the bridge opening and showed that the proposed roadway would remain intact
although in reality some damage to the roadway embankment would be expected
from this flow. Tt would be difficult to accurately estimate the extent of
this damage which is due to the severe constricting effect the raised roadway

has on the wide floodplain of the river. The probability and extent of this




damage is expected to be reduced in the future as the river becomes more

naturally channelized in response to the bridge and road comnstruction.,

The existing water surface elevations at the bridge are El. 442.14 for s
10,000 cfs discharge and E1, 443,10 for a 22,500 c¢fs discharge.

The design water surface elevations of the bridge section are El. 441,50 for
the 10,000 cfs discharge and El. 443,50 for the 22,500 c¢fe discharge. The
above decgign values were determined through a conservative interpretation of

the results of the computer agralysis.
The proposed bridge low chord of EI1. 445,50 will provide a four-foot
freeboard for the 10,000 cfs discharge and a two-foot freeboard above the top

of road elevation of 443.50.

Bridge Design;

The bridge structure of the Agua Caliente Road bridge over the Gila River
consists of precast, prestressed concrete besms, Type IV, 85 feet in Jength,
founded on four-foot diameter concrete, drilled shafts extending 70 feet

below the channel bottom. The bridge consists of three spans,

The deck is cast~in-place concrete and acte through composite action with the
beams joined into one continuous span unit of 255 feet. The 52-foot wide
roadway with concrete barriers results in a 55-foot, 2-inch wide bridge which
requires seven strings of beams. Concrete barriers are used on the edge of

the roadway, with no fencing provided on the barrier.
The type of foundation system to be used was studied in detail, resulting in
the determination that concrete drilled shafts provided the wost flood

resistant and cost-effective foundation.

A summary of the bridge structural calculations and design is presented under

a separate cover,

Road Desgign:

The results of the hydraulic analysis show a water surface elevation upstream
of the bridge of approximately 441 feet for a river flow of 10,000 cfs and
444 feet for & river flow of 22,500 cfs,
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To provide for adequate freeboard and to allow for velocity head in the large
overbank areas, a top-of-road elevation of 443.5 is proposed. This proposed
roadway elevation, in conjunction with the proposed bridge structure, will

provide a dry crossing for river flows in excess of 10,000 cfs.

To provide a top-of-road elevation of 443.5 feet, it will be necessary to
reconstruct the existing road for a distance of approximately 2,000 feet
south and 6,000 feet north of the bridge centerline. This results in a total
roadway length of approximately 8,000 feet. The road section consists of
two, l4-foot driving lanes for a total pavement width of 28 feet, The
section is to be normally crowned with a two percent cross slope, including
106~foot shouldere, Maximum £ill side slopes are 4 to 1. The design speed is
55 MFH.

Due to the high frequency of river flows and the need to provide for traffic
during construction, a detour road is planned. The detour road will be
located upstream or east of the proposed bridge. This will allow the detour
road to function as a river control structure to prevent flooding of the
construction site. It is proposed that the plans and specifications call for
the contractor to maintain or provide for river flows of up to 3,000 cfs
below the detour road and through the bridge construction area for the
duration of the construction, Tt is proposed that the method the contractor
chooses to convey this river flow be left to his discretion within the

parameters of the specifications,

The detour road is designed for 55 MPH traffic. Minor drainage culverts will

be provided as required along the length of the roadway.

SEDIMENT AND SCOUR ANALYSIS

General:

Scour at the proposed road crossing was estimated based upon techniques
described by Simon and Senturk (Reference 5) and Simom, Li & Associates
(Reference 6). Total scour includes the effects of four components:
degradation, general scour, local scour, and antidunes. Degradation refers
to the long-term erosion of the stream bed due to the generalized alteratiom
of the sediment transport regime. Dam construction, urban development, and
climatic changes are examples of actions that can induce degradation.




Ceneral scour represents erosion as a result of the constriction of the flow
channel. Turbulent flow (i.e., vortices and eddies) triggers local scour
around piers, embankments, and other structures. Finally, total scour
includes consideration of the lowering of the river bed due to the formation

of antidunes on the channel bottom under high-velocity flow conditions.

The scour calculations were performed at the main flow channel only and
considered both the 10,000 and 22,500 cfs flood events. All hydraulic
parameters used in the analysis were taken from the HEC-2 model runs. The
flow velocities through the bridge opening used in the scour analysis were 6
fps and 15 fps for the 10,000 and 22,500 cfs flows, respectively. As
indicated in the hydraulic analysis, the flow velocities for the 22,500 cfs
flood event are higher than would be realistically expected. Therefore, the
scour analysis 1is conservative due to the analysis assumption that the

proposed roadway would remain intact.

The Gila River bed material was characterized as follows:

DTAMETER DIAMETER
PERCENT PASSING SIEVE (mm)
D5 #200 0.075
L
DSO 41’:0 2.0
D95 A 4.8

These values were based upon data gathered in the preliminary soils

investigation for this project (Reference 7).

Components of Scour Analvsis

Degradation: The proposed design is not expected to alter the long—term
sediment transport character of the areas encugh to disrupt the current
sedimentation characteristics of the river. The elevated nature of the
existing Agua Caliente Road in relation to the surrounding floodplain does
significantly affect the transport of water and sediment on the river.
However, since both the present and proposed crossings are elevated, little

change in the overall sediment transport system i1s anticipated. Based wupon




this qualitative evaluation, the potenmtial for degradation as a result of the
implementation of the proposed design is assumed to be negligible.

General Scour:

The estimated depths of general scour due to the contraction of flow at the
road crossing were determined by applying Feil's procedure, as described in
Simons and Senturk (Referemce 5). Neil's technique allows for a trial-and-
error estimation of scour depths by relating flow wvelocity and the
erodibility of the bed material.

Local! Scour:

Equations to estimate Jocal scour at plers and embankmentse have heen
developed by several investigators using both flume and field data. The
local scour calculations for the bridge piers were based on an average value
from three separate fomulae (Simons and Senturk, Reference 5).- Scour at an
embankment is caused by the eddies that result when the water turns into the
bridge opening after wmoving parallel to the upstream face of the road
embankment. A formulation for long ewmbankments (Simons and Senturk, 1977)

was deemed most appropriate and used for this analysis.

Antidupes:

The movable bed of the Gila River will be subject to antidune formation as a
consequence of the high flow velocities that will exist at the crossing.
Bince the troughs of the antidunes can be significantly below the mean bed
level, their effect has been calculated (Simomns, Li & Associates, Reference 6

and included in the scour evaluation.

Scour and Embankment Protection Design:

The results of the scour analysis for the bridge design are presented in
Table 1. Total scour at the abutment is 29 feet for the design flow of
10,000 cfs and consists of the sum of general scour, embankment scour, and
antidunes. At the bridge piers, total scour is 6 feet which is the sum of
general scour, pier scour, and antidunes. Values are only given to the

nearest foot, due to the uncertainty of scour estimation procedures.




TARLE 1
SCOUR ANALIYSIS
BRIDGE DESIGHN

SCOUR_IN FEET

COMPONENT 10,000 CFS EVENT 2,2500 CFS:- EVENT
General Scour 3 13
Embankment Scour 25 32

Pier Scour 2
Antidunes 0.5
Totzl Abutment Scour 0

48
20

™

[#2]

Totzl Pier Scour

The design of spur dikes and bank protection at the bridge is shown onm
Exhibit 2 and Figure 3. Loose rock riprap is proﬁosed as bank protection.
Exposed rock outcroppings exist within several miles of the project and it is
anticipated thay would provide an economical rock source, although no

investigation was made of specific sources and costs.

Total scour depths at the proposed bridge abutments of 29 and 48 feet have
been calculated for the 10,000 cfs and 22,500 cfs flood flows, respectively.
According to Simons and Senturk (Reference 5) and Simons, Li & Associates
(Reference 6) it is recommended that bank and scour protection be designed
and constructed to the full depth of scour calculated. Full-depth scour
protection is preferred to the alternative of providing a sufficient quantity
of loose rock in a toe trench which would £fill in and protect the embankment

as scour occurs.

Bowever, due to the comstruction difficulties and additional cost involved in
constructing scour protection to the calculated scour depths, an altemative
degign is used., Tt is proposed that bank protection with a toe trench be
used in conjunction with spur dikes on the upstream side of the bridge
opening. Embankment scour, the most significant component of scour, occurs
at the comstriction of flow where transitions cause eddy currents, The
purpose of the spur dike is to move the constriction and, therefore, the
embankment scour upstream and away from the bridge structure. TIn addition,
the spur dike streamlines flow as it passes through the structure, thereby

reducing turbulent eddy currents and scour at the structure.




Spur dikes are proposed for a distance of 200 feet upstream of the north
abutment and 150 feet upstream of the south abutment of the bridge. The
lengths of the spur dikes downstream of the north and south abutments of the
bridge are approximately 100 feet each. The shape of the spur dikes conform
to the equation of a quarter ellipse with a 2.5:]1 ratio of the major axis to

the minor axis.

The spur dikes and bank protection with toe trenches as proposed would
provide scour protection to a depth of approximately 29 feet if the toe
trench protection functions as expected. If the toe trench does not fill im
scour holes as they occur, some damage would be anticipated at the upstream
end cf the spur dike for the design ficod of 10,000 cfe. Tt is expected that
the spur dike would still function adequately to streamline flow and thereby
minimize scour and damage at the bridge for flows of 10,000 cfs. The
resultant cost of damage to the spur dike is expected to be relatively small
when compared to the cost of damage to the structure or to the cost of

providing full-depth scour protection.

The fotal scour depths for the flow of 22,500 cfs were calculated assuming
the proposed roadway would remain intact and the majority of the flow would
pass through the bridge opening. Tf a breaching of the adjacent roadway
occurs ag anticpated for flows in excess of 10,000 cfs, scour at the bridge
opening would not be as severe as calculated. However, damage to the roadway
embankment at the bridge could still occur with the bank and scour protection
proposed for flood flows over 10,000 cfs, The bridge structure, supported by
pile foundation, would be expected to survive. Therefore, additional scour
protection for the 22,500 c¢fs discharge was not considered cost—-effective and

was not included for this design.
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APPENDIX

HEC-2 INPUT AND OUTPUT

A -~ EXISTING CONDITION

B - BRIDGE DESIGN
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PAGE 49 | ApPENDIX A
°  EXISTING CONDITIONS

EARERAERERTRARERREARREELFRERBRERRRERRARRRARREREERE

HEC2 RELERSE DATED NUU 26 UPDATED MARL 1982
ERKUR CURR - 01,02,03,04.0%
MODIFICATION - 50,51,52,93 54,55

i*i**l*1&1;*****ii*ii**i*iﬁ*iii*i****ii**i*i**i***

NUTE- ASTER[SK (*) AT LEFT OF CROSS-SECTION WUMBER INGICATES MESSAGE IN SUMMARY OF ERRORS LIST

SUMMARY PRINTOUT TABILE~ |

SECND &LEH ELTRD ELLE ELMIN pects) EHSEL* CRIWS £ 01K STCHL STEHR UCH
F o R

§.71% 0,00 .80 0.80 426,10 5000.00  432.’8 0.00 432,42  1892.80 9714.00 1U4l6.el 1.89
8.915 0.00 .00 0.00 426,10 100600.00  433.66 g.80 433,70 377006 . 9714.00 10416.40 2.13
8.91% 6.0 .60 Q.U 426,10 22500.00  435.39 0,06 435,36 B476.77 9714.00 10416.60 2.4
9.186 1431,00 0.00 0.00 427,10 5000.00  433.37 0.00  433.47  1903.91 9909.60 10240.20 2.18
9.186 1431.00 .40 0.u0 427,10 1000000 434,76 §.00  434.83  3379.22  9y09.60 10740.70 2.76
9.186 1431.00 0.00 0.00 422,10 22%00.00  436.51 0.00  436.642 678%.69 9909.60 10240.20 3B
9.436  1320,00 0. B0 By 427,00 BH00.08 434,34 0,00 434.42 173893 9767.10 10293.00 2.%%
9.436  1320,00 0.90 G.00 427,00 10000.00 435,96 0.00 436,06 3702.81 9767.10 10293.00 3.05
9.436 1320.90 g6 8.00  427.00 22500.00  437.%4 §.08 438,06 6U49.18  97672.18 10293.00 3.62
2.666 1214.00 g.00 0.00 430,50 5000.00 435,67 0.00  435.74 1304.,09  9905.10 10242.50 2.49
9.666 1214.00 5.80 G.00 430,50 1us00.00 437,09 0,00 437.14  3525.93  9905.10 10242.%4 2.9%6
2.666 1214.00 0.00 0.00 430,50 22580.00  439.03 G.06  439.08 8687.80 9905.10 10242.5C 2.9
9.884  1151.00 3.u0 .00 436,90 B080.00 432,21 0.08 432,31 14UB.U%  9419.30 10070.40 3.3
¥.884 11%1.00 6.90 §.00 430,90 10000.80  438.31 0.00 438,46 2437.86 9819.30 10020.4Q 4,33
9.884 115100 U.u0 0.60  430.90 22500.00  449.11 .00 440,26 %551.14  WY19.50 100Z0.40 4.1
9,980 507.00 0.00 0.00 43130 5000.00 432,77 0.00  437.8% 1751.08 9948.90 1(108.%C 2.82
9.y50  507.00 6.00 0.00 431,30 1ug00.u@ 439,03 0.00 439,12 3187.22  9948.90 10108.%U 3.5
7.980  507.00 0.00 8,00 431,30 22500.00 440,84 0.00  440.95 818,25 9948,%0 10108.%0 4,44
* 9,995  79.08 0.U0 - 0.U0 431,60 SU00.UD 437,18 437,18 439.2%  366.54 9973.00 1u0w2.u6 1167
¥ 9.995 79. 0 g.09 0.00 431,60 10000.00  440.66  440.46 441,48 1439.73  9973.00 10082.00 8.63
.00 0,00 431,60 22500.00  441.94 441,94 442,81 2482.68  9973.00 10082.0U 14./8

- 9.99% 79.00

%.996 100 439.20 442.3 431,40 5000.00  438.04 §.00 439,50 541,00 9973.00 100682.00 9.70
¥ v.9%6 t.ug 439,28 . 431.640 10080.80  441.66  441.46  441.98  1162.27  9973.00 104482, 00 6.9
* 9.996 1,00 439,20 442,30 431,60 22500.00  442.81 442,21 443,01 3100.65 9973.00 10082.00 §.78

E-N
E
3
i
=

* CWSEL® Water Surface Elevation (£+.)
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EXISTING CONDITIONS (cont'd)
SECNU  ALCH ELIRG  ELLC ELMIN ] CWSEL  CRIUS EG 01K SICHL  SICHR UCH

* 10.0u4 49.00 43920 44230 431.60  S000.0U  440.43  440.43 441,29 658.95 997500 100d2.00 2.97
10.004 49.00  439.20  442.30  431.60 10000.00  442.14 0.00 442,26 1796.50 9973.00 11082.00 4.80
10.044 49,00  43%.20 442,30 431,60 22500.80  443.10 B.U0 443,24  3/67.%7  9973.00 10082,00 5.7%

10.00% .00 ° 0.00 0.00 431,60 5000.00  441.26 (.00 441.44 2885.17 9973.00 1uue2.00 4.08
10,009 1.80 9.0 0.U0  431.60 1uu00.U0 442,03 B.00  442.37 4U¥6.9%  9¥73.00 1uu82.0Y 6.11
10.00% 1.60 0.00 0.06 431,60 22500.00  442.89 0.00 443,55 5902.83 9973.00 10082.00  10.07

10.020 84,00 9.00 g.00 43180 S000.U0  441.%0 0.0¢  441.50 8139.71 9449.50 10087.40 4
1¢.920 84.00 .00 0.00  431.80 10000.00  442.47 0.00  442.48 11479.%% 9843.%0 10087.40 1.23
190.020 84.40 0.80 0.00 431,80 22500.00  443.78 0,00  443.80 17048.16 9449.50 10087.40 2.4
10.174  B13.00 6.00 6.00 431,50 5000.00  441.%2 0,00 441,93 9101.79 9717.10 10%15.64 .6
10,174 B13.48 9.u8 0,08 43150 10008.00 442,53 8.U6  442.54 12687.31  9717.10 1U915.6U Y9
10,174 813.00 .00 0.00 431,50 22500.00  443.91 0.00  443.93 18478.71 97172.10 1091%.60 1.66
10.350 824,00 6.00 000 431,50 SU00.U8  441.%% 0,00 441.% 627371 987330 1WlZ2. WU 1./
10,330 824.00 .08 0,80  431.50 10000.00  442.%9 0.80  442.61 8798.78 9873.30 10122.00 1.6%
10,530 B24.w0 $.00 §.00  431.50 22500.U0  444.06 0.U0  444.10 15258.40 .9873.30 1U122.W0 2.71
10.470 739,00 6.00 0.00 431,80 5000.00  441.6) 6.00  441.63 4472.68  9911.40 10196.40 1.3%
10,420 73900 100 gLy 431.80 1uuod.ul 442,71 0,00 442.7% 6462.B6  9911.40 1U1Y6.40 2.1
W.470 3904 1.00 g.06  431.80 22900.00  444.30 0,00  444.39 10163.84 9911.40 10196.40 3.38
10.668  104%.00 0.00 g.u0 43020 sBOL.UY 441,72 0,08 441,73 5739.311  9770.30 10448.44 Y6
10.668  144%.00 0.0 0.00 431,70 10000.00 442,91 0,00 442,94 8371.76  9770.30 1044840 1.48
10,668  1U4%.00 g.u0 8.00 431,70 22%00.U0 444,71 0,60 444,78 133U5.U8 9770.30 10448.40 2.43
10,976 1616.00 .08 §.00  433.00 5000.00  441.92 0. 00 441,95 3007.88  %%05.80 10033.00 1.99
10.976  1626.100 g.og 0.0 433,00 l08G0.ub 443,26 D U0 443,31 4¥35.37  9905.40 10033.00 2.73
10.976  1624.00 .00 §.00 433,00 22500.00  445.34 0.00  445.42  9378.317 9915.80 10033.00 375
11.251  1452.010 0. U8 0.0 434,40 S000.00 442,46 0.00 442,49 2191.36  v223.90 10244.90 1.4
11,251 1452.00 .00 0.00 434,00 10000.00  443.92 0,00  443.96 44%1,52 9223.90 10344.90 1.81
1.2%1  14%2.08 9.u0 0.00 434,00 22500.00 - 446.14 0,00 446,22 9858.9% $223.90 1U344.90 2.%1
11.526  1454.00 .00 0,00 432,00 500,00 443.55 5,08 443,60 14395.37 9740.40 106249.80 2,81
11.%26  1452.00 .40 DU 437,00 LON00.UG 444,95 000 444.98 3069,/ $740.408 10247.81 2,47
11,526  1452.00 400 0.00 437,00 "22500.00  44/.08 0.00 447,15 7978.90  §740.40 10249.80 2,95
11,798 122%.00 0.u0 g,y 438.90  SuU0. U0 44%.18 0.00 445,25 129524 9706.30 105U6.0U 2.%3 : -
11.7%8  1225.00 ¢.00 0.00 438,90 1000U.00 446,39 0.00 446,42 2779.97  9706,30 10306.00 2.74 :
1798 1225.90 g.ug 0,40 438,90 22500.u0 448,20 p.o0 448,27 6BYS.23  9706.30 1U306.U0 2.9/
12,011 1326.00 8.00 0.00  439.80 5000.9¢  444.47 0.00 446,53 1¥37.19  §643.90 1U%5.20 2.00
12,011 1334.00 0. g0 439.80 1000000 447,73 0,00 447,82 3415.v4  9643.30 1U3Y5.20 2.%9
12,011 1336.00 0.04 6.00  439.80 22500.00  44%.55 §.00 449,64 7261.33 D643.50 10J92.20 3.2
12,277 l4b4.ub .4t 0.00 439,20 SuB0.UC 447,25 D.U0 447,27 241495 9980.20 101U 0 1.7%
12,277 140400 0.00 §.00  43%.20 15000.00 @ 448,67 0,00  448.75 4428.88  9%%0.20 10170.30 2.2%
12,277  14U4.00 .00 g.up 439,20 2254000 4%0.62 0.00 450,70 $l40.47 990,20 10170.30 2.8
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: EXISTING CONDITIONS (cont'd)}
SELND  XLEH ELIRG  ELLC ELMIN g CWSEL  LRIWS EG 01K SICHL  SICHR YUH

12.523  12¥9.00 ¢.00 0.00 442,60 SU0B.00 447,99 0.06 448,93 1719.7%  9500.20 1039%.80 1.86
12,523 129900 g.ug 0,00 442,60 1ULGO.U0 449,43 0,80 449.47  H¥25.%1  9900.20 10399.80 1.v9
12,923 1299.400 t.00 0.06 442,60 22500.00  4%1.29 0,00 451.44 9/18.45 500,20 1u39%.80 2.3%

12,777 1341,80 °  0.00 .uy o 443,40 SUDO.0D 449,60 0,09  449.67 1145.32  9479.20 10ud6.3U 2,57

- 12,777 -1341.60 0.00 0,60 443,40 10000.00  450.82 0.00  450.91  2211.13  9479.20 10086. 3 2.91
12,777 134100 ] 0,00 443,40 22500.00  452.%3 g, 452,6% 54U6.52  9479.20 10UHS.S5U 3.64
13,053 145/7.00 0.60 0.00 445,00  5000.00  4%1.40 0.00 451,65 1568.91  9U71.50 10122.68 2,04
13.053  1457.00 g.u0 0.0y 445,00 10BU0.U0  452.92 0.00  492.9%  3ud8.44  YUZL.50 10122.60 .43
13,053 145%7.006 0.00 0.00 445,00 22500.00  494.62 0.00  45%4.70  6603.68 9071.50 101722.60 2.67
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Pact 52 " APPENDIX A
EXISTING CONDITIONS
SUMRARY PRINIUYT TABLE -2

SECNO CWSEL  DIFWSP  DIFEG DiFUWSK S5TA STEMCL  TOPWID  SIENCR ENDSY BLoB UCH GkUB

8.915 43258 0.40 LG g, 7110.81 b.uy  2374.0% AU 12018.62 110,78 MA94.23 1594.98
8.915  433.66 1.28 1.28 0.40 7072.84 5.00  38%4.23 JB0 12032,92  1318.9%  bebB.4& 022,61
B.Y1% 43530 1.64 .93 0.0 7u13.%6 g.04  4876.%3 LAY 1205129 $240.73 10547.84  p44Y.40

7.186  433.37 .40 0.00 99 9636.50 6.80 1227.92 A0 11851.96 528,24 2474.60 1997.16
?.186  434.76 1.39 1.41 1.1l /87282 0.8 2464.%1 AU 11672.77 162650 4399.9% 4163.74
2.186 436,51 1.74 328 1.21  6907.% . 0.00 4U57.34 00 12061.B0 4793.66 ©211.16 953%.17

9.436 434,34 0.0 0.u0 Y72 9486.73 8.00 1.0 gy 1208.77 327,79 G09S B4YU06
%.436 435,96 1.62 1.64 1.19  7125.63 0.00  20682.64 00 12104.20  Bl4.6h 687,07 239/.94
9.4% 437,94 1.98 3.63 1,45 7214.34 0.4 4538.60 AU 12622.29  3361.%6 11641.44  /4Y/.W

9.466  435.67 0.0 0.00 133 9309.36 D.0Y  2822.4Y 00 1280469 1094.99  2611.13 1093.68
9,668 437,09 1,42 1,48 1,13 796,26 000 $342.42 0812820067 L2106.04  38Y2.U3 5994.9
9.866 439,03 1.9 3.4 1,09 7479.80 6,00 9442,5% U0 13504.30 5097.56 64945/ 1094).86

9.544 4321 g.uu 0.8y 1.5  B204.v6  B188./70  1420.20 13000.0U 12246.19 6,07 8/2.01 211,92
9.884 438,31 1.10 1.1% 1.92  819%.76 B188.70  2331.57 13000.0¢ 12708.98  117.1>  4616.U6 Su66.77
9.884 441,11 1.80 1.9% 1.U8  Bi8.78  H188./0  4612.40 15U00.00 15G00.00  le4l.28  JUl4.37 13842.36

p =N — g ) = oo e [ =3 —g —] [ 1=
“ M

$.780 432,77 0.09 .80 56 98B1.7%  B100.0U  1%73.0B 1300080 12380.82 94,57  2339.63 961,79
9.980 439,43 1.27 1.29 20 B4B0LA8 BI00.ME 51,92 1AU0U.U0 12412.55  4Ul.es  3697.79 §980.54
9.960 448,84 1.88 3.1 23 B3B4.53  BLOG.O0 421,80 130UG.UB 12909.70  2682.44  5B61.23 139%6.33
® 2.99% 437,18 g.ug §.u8 -9 Y2647 BUAZ. UL 101,64 L3U00.00 10U/8.14 .Ul LU u.uu

* 9.99% 440,46 3.49 2.19 1.63  8464.82  B0S2.00  1900.12 13000.00 12/49.37 2892.35 6950.11  19).5%
* 9.99%  441.94 1.48 .02 1,00 BU6Z.U0  BU6Z. VU 4362.98 1WUL.00  150U0.00 10445.19 142,78 18/7.u3

: 9.996 438,04 0.00 9,09 86 9965.07 BU67.00  117.33 13000.00 10082.40  0.00  SU0L.00 4.4
* 9.99% 441,66 3,62 7.44 100 BUSZ.28  BUGZ.UY  37/2.48 13000.48 130DU.UY 425,71 SRI2.0Y Y4419
* 9.996  442.81 1.15 3.51 87 806700 BU67.0y  4933.00 13000.00 13006.00 11842.8B4 458932 6267.84
¥ 10,004 440,45 0.0 0,00 7,40 U4BY.E7  BUEZ.GG 180791 LICUG.U0 12/16.38  B5G.UB  4LuB2 32,44

10,006 442,14 1.70 1.01 LAY BUGZ.00  B062.00  4522.36 13000.UU 1360000 5513.%%  2/95.9% 1/31.90
10,066 443.10 .97 1.99 29 WU2.UU  BU6Z.DD  4PSE.D0 R3UOD.GU LSWUD.UN 115/9.35 900,32 AU2).53
10.005  441.% 6.00 0.80 82 B4V3.40  BO6Z.00 273,72 13000.00 12633.60 134150 394396 114.60
10,405 447,43 .77 .93 -1 B06Z.U0 HUEZ.00  4430.99 L3WUL.OU  13DB0.U0 347311 vHIU.66  6v6.13
10.005 442,80 77 2.11 -50 BU6Z00  B062.00  4933.00 13000.00 13000.00 B613.43 1047/.71 3408.86
10,020 441,50 B. o0 0,00 26 84840 HUIL.AD 444491 13UDOLUD 130U0LUU  497.14  1514.64 5028.22
10,020 442.47 .98 .98 45 803140 BU31.40  4843.89 13000.00 13000.00 184,09 - 2605.1% 6110.76
W00 443 1,30 2.5 W8 BU3L.40  BUBL.4D  4veB.60 13UGU.UD  13QUO.UY  3BI9.ZY  4¥99.03 13/21.68
10,176 441,52 0.00 4,00 03 B800.00  8800.00  3708.04 12520.00 17508.04 286,20  2861.94 1891.78
10.174 442,53 1.61 .01 .06 SHBOLUE  YB00.U0  3720.60 1252000 12920.04  BUB.6%  Yi1B.ed 5B/2.66

10.1726 443,91 1.38 o 2.40 13 BB00.06 BBUD.GD  3720.00 12920.00 12%20.00  2354.78 1ludl.ll 9064.11
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FAGE 53 APPENDIX A
EXISTING CONDITIONS (cont'd)

SECNU CWskl,  DIFWSF  DiFEG DS 5518 SIENLL  TUPKID  SIENCR ENUS) GLOB uLH GRUg

10,350 441.%% 1.ug a.uy A3 %U22,18  BYUOLUD Z879.84 12200.40 12024.63 696,14 2164.44 [13Y.42
10,330 442.%9 1.84 1.99 6 8Y54.5%  BYOU.OU  324%.45 17200.00 1220800 1581.%4  3766.%7 4691.19
10,530 444.16 1.46 2.5%4 % 8900.06  8Y00.00  3500.00 12200.00 12200.0C  4UY4.¥4 710U.4) 11254.64
10,420  441.61 ° 0.0 4.0y Q6 9488.43  9191.04  2346.30 11866.00 11860.00 63.97 898,327 2034.1%
10.428  442.71 1.1 1,12 A1 ¥422,61  YIS1.00 2452.39 11860.U0 1186U.U0  SHU.61  BUbH.4Y  4HYLLY4
10,470 44430 1.%9 2.76 24 9378,87  9151.60  2481.13 11860.00 11860.00 1474.98  9655.26 113/4.1%
10.668 441,72 U.4¢ B.u Jd1 0 yo80.64 8985, 2069.35 11650.08 1levi.ou 21u.21  3¥75.%Y H16.1¥
10.664  442.91 1.1% 1.71 20 858530 ESB5.30 Z239.46  11450.00 11650.08 489,44 7338.5Y 217177
10.668  444./1 1.88 PR 410 858530 8985050 2317.05 11650.00 1le%U.UU 1437.16 150UU.5% 6U62.4Y
10,976 441,92 0.00 .00 20 B604.7%  BURL.90 1/93.89 10996.00 10838.8Y  31u0.40 1786, 9350
10,976 443.26 1.34 1,56 % us60.UL wuSLyY 249200 Lyysu.U8 1095000 6360.43 912,80 726,77
10,976  445.34 2,08 47 B3 B216.65  B05L,90  2733.34 10950.00 1u950.00 14U6%.52  49H7.44 3443.D4
11,251 442.46 0.4 LS4 BU47.18 /490,80 1916.0% 1U44U.60 10281.53  1W90.43  3vuv.y/ U.y0
11,251 443.%2 1.46 .66 8036.02 7490.80  1932.49 10440.00 10421,67 2141.0% 7846.92  11.99
11291 446.14 2.2 YIS/ 249048 2434,%5  10440,U00 1p440.U0 | 919/.31 17108.62 1940/
11,526  443.%% §.00 1.09 782100 782100 1519.73 11344.00 10794,91  £656.37 2132.28 2211.39
11,926 444.93 1.58 LUl /820,00 /821,00 2918.74 11344400 10915.76  2067.98 422790 3764.11
11.526  447.08 2.1% . 94 7821.00 782100 3382.07 11344.00 11344.00 7993.67 8304.91 6601.42

1,63 /754,49 767000 2087.49 11445.00 11335./9  339.89  29/%.67 14%4.44
1.4 7706.20  7670.00  3265.27 1144b.00 113¢8.46 1861.09  4759.89 3349.62
113 767000 7670.00 3687116 11445.00 11421.98  7296.70 BUbU.6/ 7142.63

1,29 738661 7305.00  1407.33 11852.00 11134, 18,63  43°1.2%  630.12
138 2342.34  2305.00  2418.94 11652.00 11147.77 516,73 7616.15 1¥67.12
132 7305.00  7305.00 4147.90 11852.00 11624.58  3834.34 13885.03 4/80.63

J6 793606 2590.08 1603.95 11902.00 1152%.44 42,46 374220 1214034
J94  7662.85  7390.00  2u%3.44 11902.00 11819.18  368.%8  6509.2% 3122.13
116 2390.80  7390.00  4369.69 11902.00 11870.50  2813.u2 11467.94 B219.U4

26 7839.43 0.00 2018.2% 0.00 116%.71 - 2.54 3957.65 1439.81
S B9515 §.60  3269.83 g.ud 11ys8.ve 521,14 6uv0.22  3988.64
J6 712113 0.06  4800.37 0.00 11977.45  2974.60 11475.47 8047.98

11,798 445,14 g.uy
11,758 446,35 1.17
11,758 448.40 1,85

12,011 446.47 6.0u
12,811 442,75 1.27
12,011 449.%3 1.7%

12,277 447,13 0.00
12,277 444,67
12,277 450,62
12,923 447,99

12,925 44y.4)
12,98 451,39
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12,777 449,68 1.62  ¥945.%7 g.50 1117.81 0.0 12015.63 g.0e 229,00 2741,00
10,777 490,82 1.39  785%%.2% 8.00 2425.09 0.00 12086.99 68,93 4635.07 5796.00
12,727 452.93 1.14 7790.78 0.0t 3956.91 8.08 12128.16 1542,42 9939.22 11418.7%
13,053 451,60 2,00 7744.44 0.00 1454.86 0.00 114%4.39 44.9%  2925.27 202,78
13,453 452,92 2,10 7732.83 DUl 245,51 100 11596.%3  652.81  54%9.17 udg. L2
13,083 4%4.62 210 7671.76 0,00 4008.80 0.00 11727.46  3760.17 10291.52 8448.31
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NOTE~ ASTERISK (%) AT LEFT OF CROSS-SECTION NUMEER TNDICATES MESSAGE Iif SIOWNARY OF ERRORS LIS7  ~ APPENDIX B
BRIDGE DESIGN

SUMMARY _PRINTOUT TABLE-]
SECNG  XLCH ELTRR  ELLE ELMIN aeefs)  twsElt  CRIws EG V01K STCHL.  STCHR veH
8,915 0400 0000 0,00 426,10 5000,00 432,38 0,00 432,42 1892.80  9714.00 10416.60 1,89
8,915 0,00 0,90 0,00 426,10 10000.00  43X.46 0,00 AT 70 A770,06 974,00 10416,60 2413
8,915 0,00 0,00 0,00 426,10 22500,00  435.30 6,00 435,38 8478,77  9714.00 10416.60 270
9,186  1431,00 9400 0,00 427,10  §000,00 433,37 0,00 433,47 1P03.91  $909.40 10240.2¢ 2,18
9,185 1431,00 0,00 0,00 427,10 18000.00 434,74 0.00 434,83 T39.22  9909.40 10240,20 2,76
9,186  1431,00 0,00 0,00 427,10 22500.00 434,51 0,00 436,62 678567 909,60 10240,20 3.8
9,436 1320.00 0,00 0:00 427,00 S000,00 434,38 0,00 434,48 1$42.19  P767.10 10293,00 2,72
9,436 1320,00 0,00 0,00 427,00 10000,00 436,08 0,00 436,24  2793.63  §747.10 10293.00  3.50
90436 1320,00 0,00 0,00 - 427,00 22500.00 437,94 0.00, 438,06 4849,18  $767,10 1029300  3.42
9,666 1214,00 0.00 0,00 430,50  F000,00 435,86 0,00 435,94  1230,32  9905,10 10242,50 2,94
9,466 1214,00 0,00 0,00 430,50 1G000.00  437.44 0,00 437,76 2967.83  9905,10 10242,30 3,39
91666 1214,00 0+ 00 0,00 430,50 22500,00  439.0% 0,00 A35.0R  B487.80  9905.10 1024250 2,96
2.984 115100 0,00 0,00 430,90 500000 437,46 0,60 437,85 123252 819,30 10020,40  3.94
9,884  1151.00 0,09 0.00 40,90 10000,00 439,31 6,00 439,47 2130,30  9819,30 10020.40  5.43
9,884 151,00 4,00 0,00 430,90 22500.00  440.11 0,00 440,26  5551.14  9819.30 10030.40 4,98
9,980 507,00 000 0,00 431,30 000,00 438,46 0,00 438,7%  1206.47  9948.90 10108.50  4.45
2,980 507,00 0.00 0,00 431,30 10000.00 440,40 DJOO 440,90 P050.52  9948.90 1010850 4,23
$.980 507,00 0409 0,00 431,30 22500.00 440,84 0,00 440,95 &B18.2%  §948.90 10108.50 4,44
2995 79.00 840 0.00 431,60 500,00 438, 43 0,40 439,85 1892.02  989G.00  10110,00 3:71
2995 79,00 0.00 0,00 431,40 10000,00 440,58 0. 00 441,08  2342,42 980,00 10110,00 deld
2:995  79.00 0,00 0,00 431,60 22500,00 4,35 439,24 442,85  1826,57  9890,00 10110,00  15.04
10,004 S0, 00 442,50 443,340 431,60 BO00, 00 438,48 0. 00 438,89 208,92 9R%0.00 10110.00 368
10,004 20,00 443,50 443,090 431,40 10000, 00 444, 54 000 44115 3004,17  F8P0.00  10110.,00 Drdé
10,004  50.00 447,50 443,50 431,60 22500.00 441,44 439,26 443,65 3630.68  §890,00 10iie.00 11,38

PAGE 45
SECNG  XICH ELTRR  ELLE ELMIN Q CHREL  CRIUS £6 V01K STCHL  STCHR VCH
104020 84,00 0,00 0,00 431,80 5000,00 438,77 0,00 438,96  1394,70  9B47.50 10087,40 3,45
10,020 84,00 0,00 0,00 431,80 10000.00 440,98 0,00 441,31 2554,83  9849,50 10087,40 4,90
10,020 84,00 000 0,00 431,80 22500,00 444,27 0.00 444,28 19410,42  FBA9.50 10087,40  1.85
10.174 813,00 0,00 0,00 431,50 S000,00 439,44 0,60 439,48 263302 9717,10 10815.60 1,57
10,1724 813,00 8400 0,00 431,50 10000.00 441,70 0,00 441,74  K443,41  §717.10 10515.60 1,72
10,174 813,00 0,00 0,00 431,50 22500.00 444,37 0.00 444,39 20408,04  §717,10 10515.60 1,54
16,336 82400 0200 0,00 431,50  H000.00 439,70 0,00 439,73  3056,38  9B73.30 10122.,00 1,84
* cwSELs Water Surface Etevation (F+)
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10,330 824,00 4. Q0 .00 43150 16000.00 441,50 000 441,93 A964.74  9E73.30  10122.00 1.97
10.+330 824.00 a,00 0.00 431,50 22504.00 444,49 0.00 444,53 14747.57  9873.30 10122.00 2.00
10,470 73%.00 0.00 .08 431,50 QGO0.04 439,93 040 439,99 238593 9911.,40  10196.40 2.1
10.470 739,00 0.00Q 0.00 431,80 100006, 442,08 0400 442,13 0240,25 F911.40  10194.40 21448
1G:470 739.40 J.+00 0.0G 431,80 22500.00 444,58 G.00 444,76 11182.46 PF11.40  10194.40 318
10,648 1045.,00 0.G0 0.00 AT1,70  5000.00 44G,2% 0,40 440,31 FE22.00  7770.30  10448.40 1.3¢
16,4648 1045,00 0.+00 .00 431,70 14000.00 343,37 {1,020 442,41 713423 §770,30 10448,40 1.43
10.668  1045.09 0.00 G.00 430,70 22500.00 445,03 .00 445,09 14282,646  $770,30  10448.40Q 2,32
10,976 1425.00 400 Y] A13.00  5000.00 440,85 4,00 440,91 1940.51  9905.80 1003%.00 2077
10,976 1626.,00 0,00 0.00 433,00 10000.00 442,86 &.00 442,92 4264,146  ¥90G.80  10033.00 3046
10,9756  14646.40 .80 LNy 43300 22500.00 445,58 0430 445,43 9997.07  9900.80 1003%.00 337
11,203 1452.00 (.00 .00 434,00 000,00 441,99 0,00 442,03 1656.36 922T,90  10344,90 171
11,250 1432.00 0,00 0,00 434,00 1606000 4438, 70 .80 445,73 4978.%1  9223.90 10344.%0 1.92
1.251 1432.00 0,00 0.00 434,00  22500.00 444,29 .00 444,46 10316.96  9223.70  10344.90 2.44
11,528 1452,00 000 6.00 437,00 300,00 443,33 .:GO 443,57 1417.01  9740.40 10249.80 2003
11,526 1452.00 0,00 0,00 437,00 10000.00 444,84 0.08 444,92  2944.99  9740,40  10249.80 2+48
11,926  1452.00 .00 0.60 437,00 22300.,00 447,18 Q.00 447.4F  BI&7.14 0 R740.40  10249.80 2:87
13,758  1225.60 G+ Q0 0.0¢ AT8,90 500000 445,18 0.00 445,25 1295.,33  F704,30  10304.00 2+03
11,758 1225.00 6.00 0,00 438,90 10040,00 444, 30 000 445,41 270,91 704,30 10104.00 2073
11,738 1225.00 0.G0 0,40 43850 22500.00 448,74 Q.00 448,31 4FRLBT F704.30 10306.00 2.93
12,011 1348.00 OO0 0,00 439,80 5000480 444,47 0,00 446,33 1937,38  9843.90  103%%.M 408
12,011 1334.00 {00 .00 43%.50  10000,460 447,73 00 447,82  H413,64  9643.50  103%5,20 2204
12,011 1335.00 0:60 0. 00 439,80 Z22500.00 449,34 &.00 449,65 790,07 F54%.90 1039520 3.4
lL.¢7? 1404.,060 0,060 0,00 429,20 4040.00 44723 0,00 447,27 2414,8%  9400,20  10170,30 170
v277  1464,00 0.00 . G0 43%.20 1090000 448,467 fr, it} 448,73 4438.43  9980.20 10170.30 dedl
Ig.;?? 140406 0400 £.00 43,20 22500,00 450+ 63 .00 450,70 9185,01  9350,20  10170,30 2R3
12523 129904 .00 .00 442,40 BOGO, 04 447,89 .00 448,03 171973 9000,20  104%9.80 1e84
12,523 1299.00 0.00 2,00 442,80  16004.60 449,43 0400 449,47 A5, 44 §500,20  10495,80 1.%5
12,523 1299.00 .00 GO0 442,80 22500,00 401349 6,00 451,44 P726,20 000,30 1I9Y.80 33
12,777 1341.00 0,00 0,00 442,40 5000,00 449460 4.00 449,67 1145.34 479,20 1008630 2+37
12,777 1341409 000 0+ 80 445,40 10009,00 400,82 N 430,91 221113 9479.20  10094,30 491
12»777 1341.,00 §.00 .00 443,40 22000, 060 45233 0,00 452,45  H40B.16  FAVRZ0 RO0ORA,JD 3+ 64
FRBE - 46

SECNG ALCH ELTRR ELLE FLIIN g CWSEL CRIWS £B POIK - BTCHL STCHR YCH
13, 053 1457,00 0,00 000 445.00 000,00 4591 .40 g.ga 4140 154894 P071.00 10122,60 2:04
13,053 1457.00 000 00 445,00 10000,00 453,92 0,010 452,99 3082,84  9071,50  1012¢, 50 253
454,62 000 454,70 &AGZ.6B  FO71,00  10122,60 2167

13,087 1457.00 .0 000 445,840 22500,00
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SECND CWSEL RIFWSP RIFEG RIFKGX 85TA STERGL TOFKRIR STENRCR ENDRST aLor - @cH QROK
8.91% 432,38 0G0 G 00 0,80  7110.81 0,00 2374.03 .00 12018.42 110,79 3494,23  1394.%8
8,915 433,44 1.28 1,28 a.00 F072.84 0.00  38%94,23 0.00  12002.92 138,99 H698.44 322,41
§.213 A435+30 164 293 G.G6G FOi3O4 0,00 48756:33 0,00 12051.27  5742,73  10307.84 4449.43
¢.184 433.3? .00 0,00 T PEILLB0 N 1227.92 §.00 11851.%4 2. 24 247440 1997.146
2,184 434,74 1,39 1.41 1.11 7877.82 §.00 2484.91 G.00  15872.77 1474, 30 4359.93 4143.74
:184 434,51 1,74 I 20 i1.21 GP07 . 06 .00 4037,34 0,00 12061,8B0  4753.46 821116 9535.17
?:434 434,38 0,00 0,00 1.00 248430 7209.00 482,68  10775,00  16E32.13 406,40  4394.60 204.80
2.:434 434,08 1+70 1,74 1.32  7224.89 7209,00 J335.,3%  10779.00 104611.%% 1007.84 7994.51 PE7 84
? 434 437.94 1.8% .57 1,43 7214.34 G.00 4338.+48 0.00  12422.2% Z361.386 11441.44 7497.00
P 606 435.84 0.00 0,00 1.48  9307.03  B250.00 1059, 10 109080.,00 103466, 463 1357.80  3284,3%  A57.80
Peddh 437 .44 1.78 1,840 1,34 8%84.,2% 8230.40 1195,.74  10800,00 10497, 01 3334 .22 SR0G.20 810,59
T ahéd 439,03 1.39 12 1,09 7479.80 Q.00 5442535 G.00  13504,30  S0P7,56 6434.07 10%47,R4
?.884 437 .48 Q.00 4,00 1.0 938,29 984,00 482,14 10445,00  10320.42 Q.00  I730,37 1249.43
¢.884 43%,33 1.47 i.82 1,69 9829,5%  §4685,60 819,286  10565.,00  1048%.75 0,00  4822,80 3177.20
?.884 440,11 + 78 2+41 1.08 Q188,70  8189,70  As12.40  1340040.00  13040.40 1443.28 014,37 138432,36
¢.980 438,446 0.00 0,00 Y80 TEYS.O0 PETL.OD 215,00 10210.00 10210.00 229,82 41R5,%0 5R4,28
2. 750 440,40 1+.74 1P 1,07 9995,{00  9AN.GO JA.G00 10210.00 10210.00 432,30 7912.18  1455.52
9780 440,84 v44 2,22 L7300 R3IB4,53  B100,00 4%21.80 13600,00 12%09.78  J682.44 AB41,23 13934, 33
2,973 438,463 0,00 Q.00 v17 0 PHYRLIE 2390.00 03,44 10116.00  10101,82 0,00 3000.00 0,00
7993 440,58 1:.94 2.24 18 7894, %1 PRY0, 00 210,19 10310,00  10105.09 0,00 10000,00 0,00
?.7%0 439,35 1,23 4,02 -1,4%  9BPA.¥E  BO&T.00 POA:04 130G, 00 T01G3.G2 .00 22300.00 g.00
10,004 438,48 0. Q0 0,00 + 04 2898, 11 TG0, 00 0378 10110,00  10101,.89 6,00 800,00 0,00
10,004 440, 64 1,78 a7 08 PHIL VS 7R90.O0 20044 1001000 10104, 22 000 10000,00 0.00
16.004 441,64 +78 4,77 2+ 27 7893, 13 84467, 00 213,79 13000,00  101056,.88 6,00 235006,060 a.00
10,0620 438,77 0,00 0.:00 L1800 899,237 PR1G.00 65,77 1022800 100305.00 0,00 45381,43 458,17
14,020 445,98 2:21 2+3% y32 0 FRISOO FRIG.O0 10,006  10225,00 10225.00 23,86 B415,38 1340.75
10.020 444,27 348 el 2,67 80%1.40 80631,40 4948.,480 13000.,00 1300000 4104.49 4704, 4% 13488,92
10,174 439,44 0,060 6. 00 s 56 Q08,45  BROO, OO 1329.92  10930,.00 10930,00 i1.74 4914,99 53,727
10:174 441,70 e b 2428 W77 /800,00 9300,00 2130.00 09310.40  10930,80 28,49 R481.40 5R7.FO
16,174 444,37 2445 4,71 10 8800.00 EBROO,0D  3790.,00  12520.00  12520.00 24%4.38  10BHI.91  FROL.G4
140330 439,74 & 00 00 f26 PRALLGR 900,00 17470, 248 11685.00  114R0.00 421,40 2890.34 14R8.74
10,310 441,90 2420 2420 i F014.14 8700,00 264885 11685,00  11480.00 1475,99 4174.,83 4347.48
10.330 444 . 4% 2457 4,80 12 89G0. G0 /260,00 T3040, 00 1220000 12200,00 417724 &904,22 11418.57
10,474 437,93 G.00 g.00 24 ?735.13 #131.,00 117,23 11840.,00  11541,97 +H 563,68 1430,62
10470 442,08 2e14 2:14 18 443,10 PG, 00 2AIVELG0 1R 00 11840.00 217,07 470,79 4312.36
B 10,470 444,68 2,41 477 20 915100 9151,00  2053.09 11B40,00 11840.00  1815,G8  9341,33 11543,09

FAGE 48

SECND CWSEL RIFWSP RIFEG RIFUSX - G8TA STENCL TOrRIR ATENCR ENIST L0k 3CH ROk
104648 440,29 4,00 0,00 36 PHPR,78 BLRSR.30 1793,88  11650.00 1145000 163,87 4423.44 412.48
10,4568 442,37 .09 2 0% vE0 PATR.E7 0 085,30 ASAGTE 114560,80 11430.,00 455,99 7590,28 1954.13
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10,648 - 445,03 2,45 4,77 35 8S8%,30  B585.30  2348.29  11650.00 11450,00  1495,24 14791,22 243,54
10,976 340,85 0,00 0,00 56 B6LT.99  SON1,90  1292,77 10990,00 10738.89  2886.96  2099.00  14.04
10,576 442,86 2,00 2000 A8 B3AL.A8  RGSL.O0 375,87 10950.00 10915.53  6345,90  3101.44 2,44
10.976 445,58 2,73 4,74 'S5 8P03.44  Q0SL.P0  7744.54& 10950.00 10950.80 14047,71  4858,93 359334
11,251 441,99 0,00 0,00 1,14  B049,96  7490.80  1408.34 10440.00 10251.06  1133,4%  I8&4.51 6.00
112951 441,70 1,71 1,72 \B5  BOIP.03 749080  1902.90 10440,00 10418,09 134,47  7RGH.76 4157
11,250 446,29 2,59 4,33 171 BOOZ.&R  7450.80  2436.34  10440.00 10440,00  5244,76 17051.02 204,23
11,526  443.53 0,00 0,60 LST 782000 7821.00  1479.29 11344,00 10793.99 454,05 203,25 2214.7

11,824 444,84 1,34 1,35 1014 7031.00  2821.00  7953,09 11344.00 10911.29 2020.04 4240,08 3739.88
11,526 447,14 29 3,45 BT 7871.00 787100 3401.07 11344.00 11344.00 7467.71  8264.36 &567,93
11,758 445,18 0,00 0,00 1,65 7754.47  7670.00  2087.58 11445,00 11335.7 139,94 975,61 1684.45
11,758 444,35 1,17 117 1,43 770651 7470,00 263,17 1144500 11340037 1056.34  4253,88  1179,97
11,758 448,24 1,89 3,06 1,08 747000 670,00  J&99.53 11445.00 11422,96  7334,33  8027.91 7137.77
12,011 446,47 0,00 .00 1,29 738460 TIOE.G0  1407,48  11852.00 11134.26 18,64 4351,1% 430,19
15,011 447.73 1,26 1,29 1,39 7%A2.3%  7305.00  2417.91  11857.00 11147.75.  SiS.91 741737 1846.72
12,011 449,54 1,80 1,12 1,30 7305.00 730500  4155,99 11952,00 11626.40  3949.88 13847,49 4782,43
12,277 447,23 0,00 0,00 76 796,25 7IV0.00  1604,1% 11502,00 11928.44 47,47 374216 1210.37
15:277 448,47 1,44 1046 \94  TAATRG  TX00.00  BASI.07 1190500 11815.18  J48.54  6509.40 312,04
15,277 450,43 1,95 3,43 1,09 7350.00  7390.00 A371,1B 14¥02,00 11870.37  2R17,92 11462.54 8215,53
17,523 447,99 0,00 5,00 24 7RI9,43 0,00 201874 0,00 11656, 71 2,54 IEG7.66  1439,80
12,523 449,43 1,44 1,44 76 759%, 14 0,00 3269.61 000 11738,%6 321,14 AD90,23  ATB8.64
12,523 454,39 1,94 3,41 - 74 7121.07 000 380111 0.00 1197759 2977.18 1147331 8049,50
12,777 449,60 0,00 0,00 1,62 9545,57 0,00 117,83 0,00 1201%,63 0,00 P279,01  2720.9%
12,777 450,82 1,22 1,24 1,36 795999 Do 242509 0r0 1909499 GE 9T 635,07 5296.00
12,777 452,53 £.71 3,98 1,14 7790.77 0,00 E9G7.17 0.00 12128.18  1542,72 953871 11418.56
13,053 4%1,60 0,00 0,00 2,00 7744,44 D.00 145487 .00 11454, 19 44,95 29U9.27 205,77
13,053 452,97 1,37 1,34 5,10 7732.43 GaD0  274%.44 0100 11596.53 457,78 5459.2% I887.94
13,053 454,42 1,70 3,05 2010 F471.74 0200 4008.80 Q.00 11727.46  F760,17 10291.52 £448.31
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AGUA CALIENTE ROAD BRIDGE

GILA RIVER

MARICOPA COUNTY, ARIZONA

F H.WA ~ SHEET] TOTAL 4
REGION |STATE| PROVECT NO. UG |gueprg| AS BURT
s |ARZ| ¢B8246 14 | 34

: -N WEST, ING.
agzﬂa? ' diam‘:g X ;2%“4‘ \
DATE FOR THE CONSULTING ENGINEER

Sta. 24+ 97.50 BV.C. Sta. 29+47.50 P/V.C. - Sta 33+975 £EV.C..
£/ 446.70 +180% - LEL 45460 — / 80% El #46.70 \ DESIGN: 7#. 7 |DRAWN: A.7.47.  |CHECKED: (.L.7.
h ‘ 900'V.C. |
== ) 55-2"
. . ‘ o
/{'7” Zé'—of’ 26’_0” /:_7n'
27 . 2"
PROFILE GRADE AT % BRIDGE , Lo |
N.T.S. Profile Grade £ Bridge 0 GENERAL NOTES
: ! IS oy |
Bafr/erf\_\ 27 '\l 2% .:g = f] S1. gggsggggéogo gKHALOgNggRIIJIgr zlxglcjongl;(gzﬁ g]:'m MAG UNIFORM STANDARD SPECIFICATIONS
s e — M . EDITION, REVISED TO DATE. ‘
| . - L i | 7 - ST
Detail /é\ Infermediore Infermeairare T 2 —Ym— x zg ! TX x ? 2. DESICN CONFORMS TO AASHTO STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES. 1983
Typ. Decx Drain 4]/ Diaphragm Diaphragm : EDITION, REVISED 10 DATE. o
72! \ ] y ] | 3. SOILS REPORT: VGEOTECHNICAL INVESTIGATION REPORT, AGUA CALIENTE ROAD BRIDGF
dbutment 5 ¢ pors § pierz - 5 Spoces @ 95" msaar | g mcmANIm s oumhe st sicin, wa, we s
;,'l\ o /Df'eCO'Sf /Df'e.S'ffessed ‘ 7 _ 8 #” fOf C[}D A/fefnafflve 4, HIGHWAY LOADING CLASS = HS 20-44 + ALLOWANCE FOR FUTURE WS,
~\l [ NOmQPIO+€ Girolers AASHTO 8"  for Precast Ponel Alternotive 5. CONCRETE: CLASS AA, f'c = 4,000 PSI; CLASS A, f'c = 3,000 PSI.
BB _28+/9 ' ' = £B 30+76 Type 1V. 6. REINFORCING STEEL: A615, GRADE 60, f_ = 24,000 PST.
\ g,_//yéu': 77 105" 3 28'- 10" _l ""0 “ 28" 0" 27,_”%”&14/3'__//%: TYPICAL SECTION 7. BA? SPLICE LENGTHS FOR REINFORCING STEEL NOT DIMENSIONED SHALL BE 45
{7]//0‘) qoa 1:) - (TJ/P-) - et =~ SCALE : I"=10" IAMETERS OF SMALL BAR LAPPED.
\\. 4 . / A ‘& 8. AN](;-;EEOOKS FOR REINFORCING STEEL SHALL BE ACI STANDARD HOOKS UNLESS OTHERWISE -
~ 'ED. .
1 . 5 - P ‘ , ' ] ) —“—@_5 d
5 ' M ' [ rioge $. DIME .
\‘Jl \ Sta 28+/992 Sta 27,.04@7/ < Sta?9+90. 33/ 5fa30+75,04/ » < NSIONS SHALL NOT BE SCALED FROM DRAWINGS
\y . S 3 | 10. ALL EXPOSED CORNERS SHALL BE CHAMFERED 3/4" UNLESS OTHERWISE NOTED.
‘ -
I (0 -
e A S\ e Agproas R S 8 e ™
ridge Apers ' |
\ 3 '
B.M ' ‘ = Gila River f
Brass Cap Furnished
By MCHD. and Set
By Contractor PLAN
SCALE:1"=20"
> RI0' T
, Do
Total Bridge Length 257-0" @gg;
£B 30+76 ol | |
BB 28 /19— / y) E Prer ! ”" @ Fier I_an ,/_\ i /-\ [.\
| B 85'-87 85-8 85'-8 & / () _
Dimensions fo & S | Fip - Rap
Infermeciore X Caresler . a0-9t | 21-slfer | 2r-slet 09 | 2r-sfer | er-sher | 50-F 27'-592" 5
Diophragms
" i 7
Y 07! WS, £/ 50,1/ /AT R V' 7/ 68
I P AP 2 4 5 i G PO (T
y y \/a-16000¢fs El | E 0 v i Ly 4Dia Drilled Corc. Per(Tgp)
r N I £ e | | - . —t— -
¥ —— - ” __'/]f :
N == ———————— === » el o :
e T CAp— T s T | Bottomot
E\IT& 7/ , 14306 K £ qmmne/@ ¢ 43/6
|| T To — ///.-./,ay_c///;/// i l ! | ) //'gl A '\Wg@“ﬁ\(’@ r%’f/
S ‘“Q TITI; t ' . TEeE ! l . | /-0/0 4 .
H'\E Abutment Tpr—at LSl e |12 Fler Ap-Rep — & & I N Lj R PR
| ] See THis SHE. - _ N ey 1S Mip-fap ||
et I 1“ 5 | / dogg
y 28’ | | W 0’50-'-' 25 N pur Like Typ. I
% B | | i l See Shis. 77 ¢ 78 E } !
| |
| | | | ] |
| || | i
] | | ] TYPICAL PIER RIP-RAP ‘
| | | | | SCALE: I"= 10°
[ N [ 1
| | N I |
3% DOrilled Prers I 1 | | | || 3¢ Drifled Pirers
Tip £1.354.00 || i : { | || 7ip_£1.354.00
' . . l / : : :
Abut S ] 4'p Drilled Prers R 4. @ Orifled Prers Abut N.
. || 7ip_£/.340.00 L] 7ip £/ 340.00
& Abutment Cap
(Appraa'c/) sus |, Prer | Pier 2 E
> E- Expansion Joint
£L44409 F- Fixed Joint _
et <2, EB-End of Bridge AGUA CALIENTE ROAD BRIDGE
st B.B. - Begin Bridge
AP TR ELEVATION GENERAL BRIDGE PLA: _
| Pt L L SCALE: 1"= 20" —_—Mmgwuﬁ T.‘ ez HORz.SfAéfE JOB NO. DATE SHEE
I Filter _%__&-TF:CK ffr VERT. 290w | 4350-02| 2/20/67 14 or 34
Fabrrc 4" Filter Fabre Cushion |
‘ ve 5ol | Al
(Native Soil)
gy ESTinc.
Consulting Engineers PHOENiIX, ARIZONA




elGLUAA Rc“?lE-:QENTE ROAD BR'DGE e ' o e ' \“— \\ T o e R 7 -—— 35 ' -|sTate| ProsEcT No. [PHE-TIIOTES] s suwT
| | = MRZ.| 682 8|34 |
MARICOPA COUNTY, ARIZONA P rasree - \ 33 ., “I \ N o | s Skt B Lo SN
Dirtch InThisArea | 35 0 | h] | . e ™ Z(24/87 gm“ﬁzé‘m |
© | N \ | : VAN ~ o o / - DATE FOR-THE CONSULTING. ENGINEER
™ N S s\ N " QY o o R o i DESIGN: &.6. M. [DRAWN: K. T/ |CHECKED: L ¢ T
N§ Qlt | 40 N ‘ 3 " N i) 8 3§ S }}:3‘): Y " | . '
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