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2. REPORT REVIEW AND FIELD INSPECTION 

2.1 Drainage 

Existing drainage reports were collected from the City of Albuquerque to determine the extent of the previously 
constructed Avenida Cesar Chavez storm drain improvements.  In 1994, a report entitled “Stadium Boulevard Storm 
Drainage Improvements Engineering Analysis Report” (EAR) was prepared by Bohannan-Huston, Inc. for the City of 
Albuquerque and serves as a basis for this report.  The EAR addressed flooding issues along Stadium Boulevard 
(currently known as Avenida Cesar Chavez), primarily at its intersection with University Boulevard.  The report 
indicated that the Avenida Cesar Chavez storm drain improvements were intended to intercept flows from the 
planned Yale Boulevard storm drain, Buena Vista storm drain, overland and surcharged storm sewer flows from 
University Boulevard, overland flow from Santa Clara Avenue, and flows from Avenida Cesar Chavez east of the 
South Diversion channel.  The report proposed the construction of an 84” diameter storm drain beginning at Yale 
Boulevard and extending west along Avenida Cesar Chavez increasing in size to an 108” diameter storm drain 
before it transitions into a trapezoidal channel at its confluence with the South Diversion Channel.  The construction 
of this system was confirmed through as-built plans obtained from the City of Albuquerque. 
 
Upon review of the post-project flow rates found in the EAR, a field review of the project site was performed to 
determine if any additional improvements had been made that would affect runoff patterns proposed in the original 
report. Storm drain as-built plans were also collected for the properties and storm drain networks contributing to the 
Avenida Cesar Chavez storm drain network to aid in developing a basin map for the project area.  The following 
changes were noted from the EAR. 
 

1. A total of 6 additional Type “A” inlets (3 northbound and 3 southbound) have been built as part of the 
Stadium Boulevard Improvements Project. 

2. Improvements to the Langham storm drain network (5 inlets) have been constructed to further reduce flows 
reaching the existing transverse drainage inlet. 
 

 A map showing offsite and roadway basins contributing to the Avenida Cesar Chavez storm drain network can be 
seen in Exhibit 1 in Appendix A of this report. 
 

2.2   Crossing Structure 

2.1.1 Description 
The design plans for the existing Avenida Cesar Chavez structure 
over the South Diversion Channel were obtained from the 
Albuquerque Metropolitan Arroyo Flood Control Authority 
(AMAFCA).  The existing structure plans are dated 1971.  The 
structure consists of a reinforced concrete “U” channel, with a 
steel grate superstructure, and reinforced concrete sidewalk.  The 
clear span between the channel walls is 11 feet 4 inches.  The 
width perpendicular to the roadway is 100 feet 9 inches, which 
includes two 7-foot, 4-inch wide sidewalks.  This width provides 
room for pipe railings along the outside of the structure. 
 
The superstructure has 22 steel “I” girders, type 12 WF 27.  The girders are approximately 12 inches deep at 4-foot 
spacing.  The girders support a 5-inch thick steel grate deck, which allows for through drainage.  The beams are 
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past repairs is visible, as described previously.  In addition, a piece of steel plate from the past repairs was seen at 
the bottom of the channel. 
 
While no immediate safety concerns were observed, the structure will require ongoing, frequent maintenance if no 
improvements are made.  The noise from the deck indicates that significant grate movement is occurring under traffic 
loads, which may result in fatigue of the connections to the beams.  With drainage through the deck, the beams and 
the concrete seats will continue to deteriorate. 
 

3. HYDROLOGY 

The design flood for this assessment is the 100-year recurrence interval storm based on the “City of Albuquerque’s 
Development Process Manual” (DPM).  ArcGIS, version 10.1 was used to prepare the drainage basin map for this 
assessment.  Aerial photos along with City of Albuquerque 2-foot interval contours were used to delineate drainage 
basins contributing to the analysis area.  Future developed land usage estimates are based on the current City of 
Albuquerque GIS Data Website.  The 100-year rainfall data for the analysis area was obtained from the DPM.  The 
Rational Method was used to perform peak flow calculation for this assessment based on the 6-hour storm duration 
per the DPM.  Peak flow rate calculations can be found in Appendix B.  The following land treatment assumptions 
were made: 
 

 Areas that fell under the land use category “Vacant/Other” were analyzed as fully developed properties and 
were assumed to be 90% land treatment D and 10% land treatment C. 

 Areas that fell under the land use category “Parks/Recreational” appeared to be paved parking areas, or 
sports complex buildings and were assumed to be primarily land treatment C and D.  Aerial photos were 
used to determine percent impervious values. 
 

See Exhibit 2 in Appendix A for a Land Use Map of the Project. 
 

3.1 Flow Analysis 

The EAR indicates that with the construction of the recommended drainage improvements, the overland flow 
reaching the transverse drainage inlet has decreased from 810 cfs to 40 cfs.  In an effort to confirm the current 
amount of flow reaching the transverse drainage inlet, an analysis of the capacity of the existing inlets along Avenida 
Cesar Chavez from University Boulevard to Langham was performed. 
 
According to the original EAR, inlets constructed along University Boulevard and Avenida Cesar Chavez, east of 
University Boulevard, intercept all overland flow.  Therefore, analysis of the previously constructed Avenida Cesar 
Chavez storm drain system was limited to west of the University Boulevard/Avenida Cesar Chavez intersection.  
Analysis points AP1 and AP2 were defined for eastbound and westbound Avenida Cesar Chavez, and flows were 
computed and distributed to the existing inlets.  As-built plans indicated that City of Albuquerque Type “A” inlets were 
used on Avenida Cesar Chavez and a combination of City of Albuquerque Type “A” and Type “Double C” inlets were 
used on Langham.  Existing roadway slopes for Avenida Cesar Chavez and Langham were taken from as-built plans 
or calculated based on City of Albuquerque contours.  Analysis indicates that a total of 25.1 cubic feet per second 
(cfs) currently reaches the transverse drainage inlet (19.8 cfs at AP1 and 5.3 cfs at AP2).  The decrease in flow 
reaching the transverse inlet can be attributed to the construction of the Langham storm drain improvements as well 
as to the addition of the 6 inlets to the Avenida Cesar Chavez storm drain network.   Drainage inlet analysis 
calculations can be found in Appendix B. 
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The conveyance capacity of Avenida Cesar Chavez was checked based on the hydraulic design criteria found in the 
DPM.  The DPM indicates that flow depths in the event of a 100-year design discharge may not exceed 0.2 feet 
above curb height and shall be contained within the right-of-way (ROW).  It was determined that City of Albuquerque 
standards are met for the 100-year design discharge. 
 

3.2 South Diversion Channel Analysis 

The South Diversion Channel Hydrologic and Hydraulics Review (yet to be published) was completed by Easterling & 
Associates Inc. using the Hydrologic Engineering Center River Analysis System (HEC-RAS).  A copy of the analysis 
was obtained from AMAFCA, and it indicated that the 100-year water surface elevation does not reach the low chord.  
Flows in the South Diversion Channel and the hydraulic capacity of the existing crossing structure will not be affected 
by replacement of the steel grate superstructure. 

 
 

4. EXISTING STRUCTURE ANALYSIS 

The existing crossing structure was analyzed to assess its suitability for rehabilitation and replacement of the existing 
steel deck.  Based on the analysis, the existing structure can be modified to extend its service life and to address the 
current safety and maintenance issues associated with the steel deck. 
 
The structure was analyzed per the AASHTO Standard Specifications for Highway Bridges, 17th Edition.  Analysis 
assumptions were based on the design plans, obtained from AMAFCA, and engineering judgment.  Assumptions 
included: 

 Soils 
o Type:     Medium-dense sand 
o Angle of Internal Friction:   34 degrees 
o Density:    120 pounds per cubic foot (pcf) 
o Horizontal Earth Pressure:  Active case, Rankine formula 
o Allowable Bearing Pressure:  2,000 pounds per square foot (psf) 

 Concrete 
o Compressive Strength (f’c):  3,000 pounds per square inch (psi) 

 Reinforcing Steel 
o Yield Strength (fy):   40,000 psi 

The structure was analyzed as a simple frame using the STAAD.Pro V8i computer program, version 20.08.07.20.  
Moment and shear were checked at critical locations for two cases, with and without bracing of the vertical walls by 
the existing deck.  The results are shown in Table 1 on the following page. 
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