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Executive Summary 
This report summarizes the logistical process and technical findings related to the 

recommendation of the preferred bridge alternative for the new Barton Springs Road Bridge 

over Barton Creek in Austin, Texas. 

The purpose and need for this project is centered on safety‐related bridge improvements that 

address existing conditions such as the age of the existing bridge structure and structural 

deterioration, as well as insufficient bike/pedestrian paths. The body of this report discusses the 

inputs and outcomes related to the bridge decision making process.  

The original project scope included consideration of two bridge rehabilitation options and three 

options for bridge replacement. The bridge alternatives were developed and then evaluated as a 

result of the collaboration of key City departmental stakeholders through a series of meetings. 

The outcome of this process was the recommended Bridge Replacement Option 3 ‐ a 

replacement bridge consisting of a three‐span concrete girder structure supported by two lines 

of custom “Y” Piers which flank the center channel of Barton Creek. Figures E‐1 and E‐2 are 

renderings of the recommended bridge option from different vantage points. 

 
Figure ES‐1. Bridge Rendering View Looking North 
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Figure ES‐2. Bridge Rendering View North and East Under Bridge 

As part of the project, a combination in‐person and virtual public open house was held in April 

2023 and solicited public feedback on the proposed design alternatives. Public sentiment was 

mixed and varied from making no changes, to voicing favor for both rehabilitation and 

replacement alternatives.  

The recommended design limits in‐water obstructions for users while maximizing the views 

through and under the bridge. The bridge piers are oriented transversely to the structure which 

helps to create the greatest sense of openness when viewed from Barton Creek below. The 

western abutment for the bridge has been relocated to the west. This is important on the park 

side of the bridge because it increases the amount of usable space underneath the bridge and 

along the creek, accommodating new multi‐use paths and the Zilker Eagle train. 

The pedestrian and bicycle accommodations on the deck of the bridge are significantly 

enhanced from the existing condition. The new bridge will have very wide sidewalks and 

mixed‐use paths on either side that can accommodate the significant crowds during key park 

events. The project will reconnect bike and pedestrian facilities to connect to existing Zilker 

Park facilities.  

The Barton Springs Rd./Azie Morton Rd. intersection will be revised to accommodate the 

additional Azie Morton right‐turn lane, as well as the revised roadway and bike lane layouts. 

The existing Umlauf Garden retaining wall at Azie Morton Rd will be replaced, addressing the 

hillside instability adjacent to Umlauf Gardens. 

Utilities in the immediate vicinity of the bridge and intersection will be either replaced, 

relocated, or potentially upsized/improved during the construction. 

Preliminary project cost estimates were prepared. The overall preliminary project cost estimate 

is $36,660,000. 
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1 Project Summary 

1.1 Background 
The City of Austin is evaluating design for rehabilitation or replacement of the Barton Springs 

Road Bridge over Barton Creek. The location of the bridge, at the entrance to Zilker Park, is a 

focal point of key community events such as the Austin City Limits Music Festival, South by 

Southwest Conference and Music Festival (SXSW), Barton Springs, Trail of Lights, and Blues on 

the Green. Barton Creek and nearby Barton Springs are key community locations and focal 

points of environmental and social sensitivity within the context of many events. Barton Springs 

Rd. and the associated bridge is also a key connection for vehicular, bike, and pedestrian access 

linking Mopac to downtown and the South Lamar/Congress corridors, as well as providing the 

primary northern entrance to the Zilker and Barton Hills neighborhoods via Azie Morton Rd., 

located immediately east of the bridge. 

The three‐span open spandrel concrete arch bridge was originally built in 1925 and was 

expanded to the north in 1946. The current bridge is 212’ long and 58’‐8” wide. The age of the 

structure has warranted progressively more detailed inspection and condition assessments over 

time. In addition, the bridge geometry is functionally obsolete with respect to bikes and 

pedestrians, and the roadway west of Azie Morton is un‐aligned with the roadway east of Azie 

Morton. The City’s preliminary bridge deck concept approximately doubles the width of the 

bridge deck to accommodate wider sidewalks on either side of the bridge, two bicycle lanes, 

four travel lanes, and a median to match the cross section of Barton Springs Road established by 

a previous reconstruction of that roadway east of Azie Morton. 

The bridge is currently a bottleneck, with congestion for all modes of travel at the Barton 

Springs Road/Azie Morton intersection. The proximity of the bridge and Azie Morton 

intersection (including structural cantilevered sidewalk) specifies the two features are integral 

to one another. For that reason, in addition to the evaluation of the bridge structure, the City is 

interested in understanding the potential for reducing congestion at this intersection and 

entrance to Zilker Park via assessment of potential improvements to the combination of 

roadway, bridge, and intersection. Reducing congestion will provide future benefits to the local 

neighborhoods, commuters (all travel modes), local businesses, as well as Zilker Park users and 

event attendees. 

1.2 Project Objectives 
The purpose and need for this project is centered on safety‐related bridge improvements that 

address the following items: 
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 Age of structure/structural deterioration; 

 Insufficient bike/pedestrian paths (functionally obsolete); 

 Bridge roadway lanes not aligned with lanes east of Azie Morton; 

 Hillside instability (rock fall) and obsolete retaining wall on Azie Morton east side of 

intersection; 

 Elevated/overhanging sidewalk integral to intersection – past movement/cracking; and 

 Bridge/intersection congestion. 

 

In addition to the project objectives, the bridge alternatives needed to provide the following 

performance features: 

 Four (4) traffic lanes, per the historic bridge layout. 

 Roadway geometry and alignment improvements. 

 Intersection improvements to decrease traffic delays. 

 Two (2) new, dedicated bike lanes. 

 Two (2) pedestrian sidewalks, with significant width increases beyond the existing. 

 Varying bridge configurations that cross Barton Creek.  

 Provisions for maintaining and/or improving the various existing modes of travel from 

the existing sidewalks, pathways, and hike/bike trails adjacent to and under the bridge. 

 A 75‐year design life.  

 Context‐sensitive aesthetic design solutions sympathetic to stakeholder guidance and 

input.  

1.3 Description of the Bridge Project Process 
The overall process for the Barton Springs Rd. Bridge project will follow the general phases 

listed below: 

 Preliminary Selection and Concept Engineering. This phase assesses the feasibility of 

bridge rehabilitation or replacement. The evaluations will consist of assessments such as 

bridge structural engineering, architectural, roadway, and bike/ped mobility, as well as 

environmental feasibility. These options will be developed and analyzed, and the 

evaluations vetted by City of Austin stakeholder departments and management. Public 

involvement will be conducted. The result of the Preliminary Selection phase will be a 

vetted/recommended bridge design option; this phase will be documented in this Bridge 

Concept Engineering Report (BCER). The approved/confirmed design option will then 

proceed to the design phase. 
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 Preliminary (30%) Design. This phase consists of the 30% Design and the Preliminary 

Engineering Report. The primary outcomes of this phase include obtaining detailed 

design information from onsite topographic and bathymetric surveying, engineering 

field investigations, and environmental field investigations. This detailed information 

will allow for preliminary engineering of the total project, including bridge, roadway, 

retaining walls, utilities, and remaining wall work within the identified limits of 

construction. It will also allow for early coordination with federal, state, and local 

permitting agencies to vet the design and determine the available strategies for 

obtaining permits/approvals of the design to support later construction efforts. 

 Final Design and Permitting. Includes detailed design for all disciplines, and obtaining 

permits and approvals from all federal, state, and City agencies and departments.  

Within this phase, detailed design calculations, drawings, specifications (instructions to 

contractors on materials, testing, and performance requirements), and estimated 

construction costs are developed and submitted to the City for review and vetting. The 

design is submitted and vetted in the 60%, 90%, and 100 phases.  

During each of these phases various design disciplines develop the details of their 

respective designs, as well as coordinate between designs for the overall project 

objectives. Some of the design disciplines include bridge/structural; retaining walls; 

roadway/traffic engineering; signalization/signage/pavement marking; drainage and 

water quality; environmental and landscape disciplines for tree and overall 

environmental protection; and utility design for relocation or replacement of existing 

utilities in conflict with construction. All the work will undergo permit applications and 

related discussions with agencies for the various permits and approvals that are 

anticipated and that are discussed later in this report.  

 Bidding and Construction. This phase includes soliciting and obtaining bids from 

construction contractors; reviewing and recommending the bids for approval; and City 

approval of the bids for contracting.  This phase will then include City contracting with 

the construction contractor; and then managing the construction process to completion. 

1.4 Project and Report Scope 
The original project scope for the concept phase included consideration of two potential bridge 

rehabilitation options and three options for bridge replacement. A general description of these 

options is: 

 Rehabilitation Option 1:  This option has a focus to rehabilitate but preserve the existing 

structure. This option includes consideration of a retrofit bridge railing system to 

upgrade the substandard existing railings. This option also includes consideration and 
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feasibility of a complementary structure or other means to adequately address 

additional capacity desired for bike and pedestrian traffic on both sides of the bridge. 

 Rehabilitation Option 2:   This option focuses on rehabilitating the existing structure and 

enhancing the deck by widening it to incorporate wider sidewalks and a bike lane on 

both sides. The deck would either be placed on the existing substructure or a widened, 

expanded substructure, as necessary. 

 Replacement Options:  Three options were originally set aside to address complete 

reconstruction of the bridge, to be designed to modern structural codes and to include a 

wider bridge deck to allow for realigning the Barton Springs Road intersection for 

improved safety, bike lanes on both sides, and wider ADA compliant sidewalks. As the 

project developed, the following three replacement options were identified:  

- Replacement Option 1 – Single Span Concrete Arch, generally spanning the entire 

creek.  

- Replacement Option 2 – Two‐Span structure with piers located in centerline of 

Barton Creek. 

- Replacement Option 3 – Three‐Span structure with piers located in the general 

vicinity of the current/existing bridge piers.  

 

This report summarizes the development and evaluation of the above bridge alternatives. It 

includes the design work and the input and outcomes of the decision‐making processes 

resulting in the conceptual development of a recommended bridge option. 
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2 Project Area 
The Barton Springs Road bridge project is located where Barton Springs Road crosses over 

Barton Creek. The limits of the project are shown in Figure 2‐1, and include the bridge over 

Barton Creek, the transitional roadway from the bridge west into Zilker Park at Lou Neff Road, 

the Azie Morton/Barton Springs intersection, and the transitional roadway and sidewalks along 

Azie Morton immediately south of the intersection.  

 
Figure 2‐1. Project Limits 
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3 Existing Conditions 

3.1 Bridge Cultural/Historical Conditions 
The original Barton Springs Road bridge was built in 1925 and widened to its current 

configuration in 1945. The bridge is located adjacent to Zilker Park, which is listed in the 

National Register of Historic Places (NRHP); the bridge is considered a contributing resource to 

the Park. The Barton Springs Archeological and Historical District (formed in 1985) is also 

located within the Zilker Historic District and the downstream boundary of this district is in 

close proximity to the bridge. 

It is understood that all planning and design work will also include coordination and 

discussions with key cultural/historic preservation stakeholders such as the Texas Historic 

Commission (THC). Appendix A‐1 includes the Section 106 Technical Guidance Memo, which 

was provided early in the project, to identify the level of effort to conduct coordination with 

agencies. Section 106 refers to Section 106 of the National Historic Preservation Act of 1966 

(NHPA), providing guidance to agencies to consider the effects on projects on historic 

properties. 

3.2 Bridge Structural Condition 
A detailed bridge inspection was performed in 2016, including an arms‐length inspection of 

most structural members, via snooper truck. The Bridge Inspection and Condition Assessment 

Report for Barton Springs Road Bridge (included in Appendix A‐2) was submitted in January 

2017. The condition assessment report indicated that the overall bridge was in fair condition; 

however, the deck (with integral longitudinal joint), floor beams, and spandrel columns had 

exhibited the most degradation, although all structural components had exhibited degradation.  
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Figure 3‐1. Deterioration of Longitudinal Beam 

As a result, any rehabilitation desiring increased service life would need to remove the deck, 

floor beams, and spandrel columns, essentially stripping the structure down to the arch ribs as a 

starting point. As indicated in the report, these results, by definition, removed the original 

Rehabilitation Option 1 (as described in Section 1.2) as a feasible alternative, since the intent of 

that option was a ʺlow‐impactʺ, “preserve‐structure” rehabilitation option from visual, 

construction, and cost standpoints. Based on the above, the team focused on Rehabilitation 

Option 2 and on potential bridge replacement options moving forward. 

3.2.1 Traffic Conditions 
A Traffic study and memo was submitted in January 2018 (Appendix A‐3). Traffic counts and 

modeling were conducted to analyze existing levels of service and to perform an intersection 

analysis to reduce congestion and delays in the intersection. This was done to help guide 

decisions on how to treat the Azie Morton/Barton Springs intersection; due to the proximity of 

the intersection to the bridge, the intersection and bridge concepts needed to be treated 

together. 
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The traffic study recommended adding a right turn lane from Barton Springs Rd. to Azie 

Morton and another right turn lane from Azie Morton to Barton Springs Rd. This was vetted 

with ATD in 2017‐18 and incorporated into the conceptual plans at that time. 

3.2.2 Preliminary Environmental Conditions 
A conceptual boundary of the limits of the project area impacts were developed and used to 

identify proximate environmental resources and considerations. At this stage there was no 

distinction made between bridge rehabilitation and replacement alternatives since their limits of 

construction operations are so similar.  

Figure 3‐2 was developed based on the preliminary findings; this figure shows some of the 

anticipated environmental constraints in and around the project area. This map or similar maps 

will be developed and updated as future, more detailed investigations are conducted. 

Table 3‐1 provides a preliminary list of environmental permits and approvals that have been 

identified as potentially applicable, and which will be further vetted in the design phase of the 

project. Further investigations and data collection may show that some of these potential 

requirements are not applicable. 
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Figure 3‐2. Preliminary Environmental Constraints Map 
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4 Alternative Development and Selection Process 
As indicated in Section 3, several studies were performed (circa 2016‐2018) to identify existing 

conditions of the bridge structure as well as the existing traffic and environmental/permitting 

issues. These were precursor studies to allow for further alternative development and 

evaluation. Sections 4.1 to 4.3 present summaries of these additional evaluations, studies, and 

meetings which comprised the process used to develop, evaluate, and recommend the preferred 

bridge alternative. 

City Departmental stakeholders assisted in the evaluation of designs and provided guidance 

from a broad range of perspectives. The City’s participant team members included: 

 City of Austin – Transportation and Public Works (TPW)  

 City of Austin – Parks and Recreation Department (PARD) 

 City of Austin – Austin Water (AW) 

 City of Austin – Austin Energy (AE) 

 City of Austin – Watershed Protection Department (WPD) 

 City of Austin – Historic Preservation Office (HPO) 

 

Other stakeholders have had input into the design, either directly with team member meetings 

and discussions, or from participation in public engagement efforts. Some of these additional 

stakeholders include: 

 U.S. Army Corps of Engineers (USACE) 

 U.S. Fish and Wildlife Service (USFWS) 

 Texas Historic Commission (THC) 

 Texas Commission on Environmental Quality (TCEQ) 

 Save our Springs Alliance (SOS) 

 City of Austin citizens through in‐person and virtual Open House 

4.1 Initial Assessments (2018‐2019) 

4.1.1 Early Geometric Concepts 
Appendix B‐1 includes preliminary plan views of the bridge and roadway geometries for 

Rehabilitation and Replacement bridge options. These were developed in February 2018 and 

discussed with City TPW at the time.  
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4.1.2 Bridge Rehabilitation Feasibility  
In 2018, structural modeling was done to determine the feasibility of the Rehabilitation Option 

2. In May 2018, preliminary results of the rehabilitation structural modeling were discussed 

with TPW. Appendix B‐2 provides the presentation slides from that meeting. The outcome was 

that a feasible rehabilitation solution was available. 

4.1.3 Bridge Replacement Concepts 
In Summer of 2018 early bridge replacement option concepts were developed vetted with TPW 

staff. This included preliminary development of a Maintenance of Traffic plan, which was 

developed to ensure that four lanes of traffic were able to be maintained during construction. In 

July 2018, a briefing was provided to TPW to update on the status; Appendix B‐3 includes the 

slides from the briefing, with topics including project overview; bridge inspection; rehabilitation 

feasibility; maintenance of traffic during construction, and conceptual sketches for bridge 

replacement. In September 2018 bridge replacement option renderings were developed and 

discussed with TPW staff. Appendix B‐4 includes a copy of the renderings developed.  

4.1.4 Design Reviews and Funding Pause 
A draft of an Interim Bridge Status Memorandum was developed in late 2018 and vetted with 

the City in January 2019. 

During the first months of 2019, various tasks were discussed and explored for moving the 

project forward, including: 

 Potential for CAMPO funding (in May 2019 it was determined that TxDOT had utilized 

those funds); 

 Potential for federal BUILD Grant funding; and 

 Potential for early public input and strategy and cost for public involvement. 

 

In July 2019, the project was paused due to a lack of further funding, to complete the remainder 

of the Concept Engineering and Public Involvement. 

4.2 Bridge Alternative Development (2021‐2022) 
The design team performed additional structural modeling in late 2021 to provide a similar 

level of structural vetting for the replacement options, as had been performed for the 

rehabilitation option in 2019. The modeling and associated renderings were discussed with 

Public Works management team in November 2021. Appendix C‐1 includes a copy of the slides 

from this meeting. 
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The draft Interim Bridge Status Memorandum (referenced in Section 4.1.4) was finished in draft 

form in February 2022, and was distributed to the City’s stakeholder departments/groups in 

advance of the Design Charrette. Appendix C‐2 includes a copy of this memorandum. 

4.2.1 Design Charrette 
A Design Charrette was held March 2022, and was attended by multiple City stakeholder 

departments. The meeting oriented the group and reviewed the background and history, and 

the process for selecting an alternative for the bridge. The design team recommended a bridge 

replacement for the general project direction. Appendix C‐3 includes a copy of the agenda and 

the slide deck from that meeting. 

The meeting provided general input from various departments, and it was understood that 

additional input would be provided as the slides were studied more in depth. One outcome was 

the decision to contact the Texas Historical Commission (THC) for general orientation and to 

obtain their initial input into general project direction.  

4.2.2 City Department Vetting and Alternative Refinement 
Various additional meetings were held with City Departments in Spring and Summer 2022. The 

primary outcome of these meetings was a revision to the geometry for both the rehab and 

replacement options. ATD comments resulted in the following primary alternative revisions:  

 The right‐turn lane from Barton Springs to Azie Morton was removed; 

 Road lanes were narrowed; and 

 Bike lanes and pedestrian paths were widened. 

4.2.3 Initial Agency Vetting 
In June 2022, the design team met with THC and presented the project, after incorporating the 

general revisions to alternatives from departmental input. Appendix D‐1 includes the slide deck 

from this meeting. The outcome from this meeting was that THC requested that the U.S. Army 

Corps of Engineers (USACE) be contacted for consultation (as lead federal agency). The THC 

also requested some additional documentation in memorandum form for their review, prior to 

public outreach, to review the feasibility of both rehab and replacement options. 

4.2.4 Bridge Alternatives (Comparison of Options) 
As a result of the input from City stakeholders and THC, the rehab and replacement 

alternatives underwent additional review and comparisons. The Rehab vs. Replacement 

Memorandum was developed (August 2022 draft and finalized September 2022) to provide 

documentation and a matrix of the comparisons between all alternatives, and highlighting 















 

 

 

 
  32 

report was developed in draft in October 2022, and is included in Appendix C‐7, and provides 

additional information on subsurface conditions in and around the bridge.  

4.2.5 Additional Agency Vetting 
The Rehab vs Replacement Memorandum was submitted to both the THC and USACE in 

November 2022. A meeting with USACE was held in November 2022 to discuss the project and 

initiate consultation. Meeting notes from this call are included in Appendix D‐2.  

In addition to the memorandum, a Section 106 Evaluation was developed to provide the THC 

more information on the implications and effects of both alternatives on historic properties. The 

memorandum was developed in draft form in December 2022 and submitted to THC in January 

2023. It is included in Appendix D‐3. 

The THC responded to the memorandum in an email in March 2023, agreeing with the Section 

106 Evaluation, and indicating that the project could proceed with either rehab or replacement 

options and that both options had similar cultural/archeological impacts. The email from THC 

is included in Appendix D‐4.  

4.3 Public Involvement 
The design team began preparations for the city‐wide open house in late summer 2022. The 

targeted time frame for the Open House was November 2022. During the course of coordination 

with other departments, it was requested that the bridge Open House be delayed allowing for 

the progress of other studies and public outreach in progress at the time. The bridge open house 

was postponed to Spring 2023.  

4.3.1 Open House 
The Open House was held April 2023 (originally scheduled event in March was cancelled by a 

severe storm the day of). The open house was a combined in‐person open house, and virtual 

open house. The virtual session began in early March and continued through roughly the 

middle of April 2023. Appendix E‐1 contains both a copy of the boards that were present in the 

in‐person open house, as well as the slide deck that was provided for the virtual open house.  

4.3.2 Public Comment Summary 
Public comments were gathered in two ways: on paper during the in‐person meeting and online 

as part of the virtual public meeting. Overall there were 1,677 views of the public meeting; 189 

participated in the online survey. Overall sentiment varied with the major sentiment categories 

of either favoring rehabilitation, favoring replacement, or not wanting any changes. A public 

meeting summary was developed and is included in Appendix E‐2. 
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4.3.3 Post Open House Discussions  
Various additional discussions have taken place with City management in the time frame after 

the public engagement process. Public Works management provided a briefing to the City’s 

Mobility Committee in May 2023. Appendix E‐3 includes the slide deck from the presentation. 
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5 Proposed Improvements 
The recommended Bridge Replacement Option 3 is a three‐span concrete girder structure 

supported by two lines of custom “Y” Piers which flank the center channel of Barton Creek. 

Figures 5‐1 and 5‐2 are renderings of the recommended bridge type from different vantage 

points. 

 
Figure 5‐1. Bridge Rendering View Looking North 
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Figure 5‐2. Bridge Rendering View North and East Under Bridge 

The following sections provide additional information on the recommended alternative. Figure 

5‐3 below includes an overall view of the proposed project with the proposed bridge and 

additional key ancillary project components. 
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Figure 5‐3. Proposed Project and Key Components 
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5.1 Bridge Cross‐Section 
The proposed cross‐section for the Barton Springs Road Bridge over Barton Creek was 

developed after consultation with City’s transportation engineers and bike/pedestrian 

coordinators, and consists of: 

1. One (1) – 5‐ft. center median; 

2. Two (2) – 10‐ft. inside lanes; 

3. Two (2) – 10‐ft. outside lanes with 1.5‐ft. striped shoulder; 

4. Two (2) – Traffic barriers assumed to be nominal 2‐ft. wide; 

5. Two (2) – 10‐ft. bike lanes; 

6. Two (2) – Interior pedestrian barriers that separate bikes and pedestrians, assumed 2‐ft. 

nominal width; 

7. A 13.66‐ft. multi‐use path on the North side of the bridge and a 17.66‐ft. multi‐use path 

on the south side of the bridge; and 

8. Two (2) – Exterior pedestrian barriers, assumed 1‐ft. nominal width. 

The proposed bridge typical sections are shown in Figure 2.1.  The roadway utilizes a standard 

crown section with 2 percent cross slopes to facilitate drainage. The deck will drain via the 

gutter line to inlets located at either end of the bridge. The overall deck width is derived from 

the needs of Maintenance of Traffic (described in more detail in Section 6.3). That is to say that 

the overall deck width is needed to ensure that four lanes of traffic stay operational during 

construction. 

 
Figure 5‐4. Typical Cross‐Section 

5.2 Bridge Aesthetic Design 
The design for the recommended bridge is a three‐span concrete girder structure supported by 

two lines of custom “Y” Piers which flank the center channel of Barton Creek. This design limits 

in‐water obstructions for users while maximizing the views through and under the bridge. The 

bridge piers are oriented transversely to the structure which helps to create the greatest sense of 

openness when viewed from the river below. In addition, a large number of users will be 
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beneath the bridge and on the trail system. These users will experience views of the bridge from 

an oblique angle. The orientation of the piers provides the greatest amount of visual interest for 

users at these different vantage points. The forms of the piers utilize curved and arching shapes 

which pay homage to the existing bridge. 

The western abutment for the bridge has been pushed back slightly. This is especially important 

on the park side of the bridge because it increases the amount of usable space underneath the 

bridge and along the creek, accommodating new multi‐use paths and the Zilker Eagle train. 

The pedestrian and bicycle accommodations on the deck of the bridge are significantly 

enhanced from the existing condition. The new bridge will have very wide sidewalks and 

mixed‐use paths on either side that can accommodate seating areas with integral planters, 

custom railing systems, and adequate lighting. Barriers separating the travel lanes from the 

shared use path along with a raised and planted center median will help to create a more 

pedestrian and urban experience. 

5.3 Roadway Design 
Roadway design for the bridge approach was derived from allowable geometry around 

physical constraints in the environment. There are two significant constraints on either side of 

the Barton Springs Bridge. On the East side is the intersection with Azie Morton. Barton Springs 

Road, westbound, has a left turn lane for traffic turnings south onto Azie Morton. The same 

turn lane must be tapered away before the bridge begins. To do this, the turn lane was centered 

on the proposed alignment. This allowed both the East and West approaching lane to share the 

taper and decrease the lane shift for each direction of traffic across the intersection. The second 

significant constraint on the West side of the bridge is the two Zilker Park Monuments.  
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Figure 5‐5. Example of Zilker Park Monuments 

 

These monuments are historical in nature and must be avoided in the development of this 

project. One monument is on the North side of the road and there is another on the South side 

of the road. The geometry used to preserve these monuments was chosen to facilitate the 

desires of this project and meet the cityʹs design criteria. 

5.4 Park Area Design 
A review of opportunities for park/pedestrian improvements were developed in the Interim 

Bridge Status memo (see Appendix C‐2 for more detail). 

5.4.1 Structure/Tree Protection and Mitigation 
Key historic structures such as the existing park monuments and the pecan grove picnic area 

will be protected from disturbance during the work; these important facilities are part of the 

historical character of the park. Heritage trees that have the potential to be in conflict with the 

bridge construction have been assessed; these trees can be moved/re‐located to mitigate 
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potential damage or alternatively can be stabilized and protected depending upon the degree of 

conflict. These aspects of the work will be coordinated with City stakeholders throughout future 

design efforts. 

5.4.2 Zilker Park – Zilker Eagle 
The preliminary plan includes the provision of additional space for the Zilker Eagle track. The 

plan will be vetted and coordinated with the Parks Department and the overall planning needs 

for Zilker Park. After the project construction, new tracks will need to be placed in/around the 

bridge abutment and reconnected with the existing track at some determined distance from the 

bridge.  

The proposed design provides a shift of the abutment to the west and provides an opportunity 

for more horizontal and vertical space for the train and riders, as well as pedestrians.  

5.4.3 Zilker Park Hike/Bike Trail 
The hike/bike trail immediately under the proposed bridge will likely be in conflict with the 

bridge construction; as a result, it will likely require replacement in the vicinity of the bridge.  

In addition to potential construction conflict, the existing east‐side trail underneath the bridge 

has also exhibited erosion/undercutting from Barton Creek. As a result, the proposed project 

will also likely include bank stabilization in these areas, in coordination with ongoing efforts 

from the WPD. 

The existing west‐side trail underneath the bridge includes a pedestrian bridge that is located to 

avoid the existing arches. For the recommended design, the pedestrian path will be able to be 

re‐located onto the bank adjacent to a re‐located west abutment, with the additional space made 

available on this side. This will require a retaining wall and additional bank stabilization at the 

toe of the wall, as is likely on the east bank.  

5.4.4 Umlauf Garden Retaining Wall 
The Umlauf Sculpture Garden and Museum is part of the City’s Parks and Recreation 

Department. The existing Umlauf Garden retaining wall and hillside on the east side of Azie 

Morton at the southeast corner of the Barton Springs Rd. intersection has exhibited instability in 

the recent past. This hillside is directly below the Umlauf home and workshop. The 

enhancement of the right‐turn lane at Azie Morton will be combined with the construction of a 

replacement retaining wall to stabilize this hillside. Construction of these elements early in the 

project’s construction sequence will also allow for Azie Morton roadway to shift to the east, 

maintaining traffic flow for the neighborhood while also providing additional construction 

space near the bridge. 
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5.6 Utility Design 
Existing utilities on the bridge consist of the following:  

 6” coated steel gas line; and 

 6” cast iron water line. 

In addition to the utilities connected to the bridge, there are various overhead utilities for 

energy and communications spanning Barton Creek. Additionally, there are underground and 

overhead lines adjacent to Azie Morton Rd. 

The gas line and water line on the bridge will be replaced. In preliminary discussions with 

Austin Water (AW), the 6” line will be replaced by an upsized 12” line. Preliminary discussions 

with Texas Gas indicated that they would self‐perform a gas line replacement and bore under 

the creek. Additional discussions and coordination with Texas Gas will be conducted during the 

design phase.  

The roadway and bridge work will require existing electric lines to be relocated. Austin Energy 

(AE) will design the relocation of their own poles and overhead transmission and/or 
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distribution lines. The design team will coordinate same with project construction phasing. It is 

also typical for Austin Energy to coordinate the use of their overhead power poles for 

communication line purposes. This will be coordinated and confirmed during the design phase 

as well.  
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6 Construction Phases and Methods 

6.1 Construction Phases  
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6.2 Foundation and Substructure Construction 
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6.3 Superstructure Construction 
 

 

 

 

 

 

 

 

 

 

6.4 Construction Sequence/Maintenance of Traffic 
Extensive effort was expended to thoroughly consider Maintenance of Traffic (MOT) within the 

preliminary design of this project. MOT on this key arterial street will be critical during the 

construction of this bridge project. A preliminary construction sequence and phasing plan was 

developed with the intent of maintaining all four lanes of traffic operational during 

construction. The sequencing and lane management are important to avoid overloading existing 

structures and sequentially accommodating the new foundations. 
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6.4.1 Phase 1 
Phase 1 is described in Figure 6‐2, looking to the East. 

 
Figure 6‐2. Phase 1 Cross‐Section, Looking East 

Step 1. 

 Maintain traffic along Barton Springs Road generally in existing locations with 

appropriate protections (concrete barriers and advanced warning devices) installed to 

inform and protect traveling public and to protect construction workers, materials, and 

equipment. 

 The initial bridge work consists of constructing new bridge foundations, superstructure, 

and decking north and south of the existing bridge. The existing traffic would continue 

as normal while these new bridge elements are constructed offline.  

 Construct north and south portions of Barton Springs Road bridge/approach pavement 

with appropriate permanent and temporary barriers as well as retaining wall and 

pavement cantilevered sidewalk along east side of Azie Morton Road. 

Step 2. 

 The west and east ends of both new bridge segments will be connected to the existing 

roadway and sidewalk network. This will require some temporary traffic routing. 
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6.4.2 Phase 2 
Phase 2 is described in Figure 6‐3. 

 
Figure 6‐3. Phase 2 Cross‐Section, Looking East 

 Update MOT signs, structures, and devices to facilitate Phase 2 work. 

 Split west‐bound (WB) traffic along Barton Springs Road. One lane will be routed onto 

the new bridge constructed during Phase 1, and the other lane will be routed down the 

existing outside lane of WB traffic. 

 Split east‐bound (EB) traffic along Barton Springs Road. One lane will be diverted to 

what was the inside lane of WB traffic, and the other will be routed onto the new bridge 

constructed in Phase 1. The EB lane will be able to turn right onto Azie Morton or 

straight on Barton Springs Road.  

 Shift EB pedestrian traffic from the existing bridge to the new bridge constructed in 

Phase 1. 

 Demolish southern half of bridge. This is the existing EB (and circa 1925) bridge 

elements. 

 Construct southern interior portion of proposed Barton Springs Road bridge and 

approach pavement. Splice together girder and decking with previous decking from 

Phase 1. 
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6.4.3 Phase 3 
Phase 3 is described in Figure 6‐4. 

 
Figure 6‐4. Phase 3 Cross‐Section, Looking East 

 Update MOT signs, structures, and devices to facilitate Phase 3 work. 

 Shift and split WB traffic along Barton Springs Road. One lane will continue on the 

bridge built in Phase 1. The other lane will be shifted south onto the new bridge built in 

Phase 2. 

 Split EB traffic along Barton Springs Road. One lane will remain on the bridge built in 

Phase 1. The other lane will be routed onto the bridge built in Phase 2.  

 Maintain pedestrian traffic as it was in Phase 2. 

 Demolish northern half of bridge. This is the existing WB (and circa 1945) bridge 

elements. 

 Construct northern interior portion of proposed Barton Springs Road bridge and 

approach pavement. 
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6.4.4 Final Construction  
Final work is described in Figure 6‐5. 

 
Figure 6‐5. Final Completed Cross Section, Looking East 

 Update MOT signs, structures, and devices to facilitate final tasks for bridge completion. 

Remove temporary features no longer needed. 

 Route all Barton Springs Road traffic onto permanent approach pavement and bridge 

completed in previous phases – shift lanes toward median to extent necessary to 

construct barriers between roadway and pedestrian areas.  

 Construct final bike/pedestrian barriers. 

 Shift vehicle and pedestrian traffic into final proposed locations after miscellaneous 

elements are completed.  

 Install and complete utilities and finishing works.  

 Remove all remaining temporary features and perform final site cleanup for project 

acceptance by the City. 
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7 Project Cost  
A conceptual project cost estimate has been developed for the Barton Springs Rd. Bridge 

project. Quantities were estimated from conceptual layouts presented above. As discussed in 

Section 4.2.4 preliminary construction costs for the bridge and overall project were developed. 

Unit costs were based on a review of City of Austin and Texas Department of Transportation 

average low bid unit prices along with past experience of comparable projects. A 25% 

contingency was applied to construction costs due to the preliminary/conceptual level of the 

design at this juncture. Construction costs are provided in 2023 dollars and are subject to 

change. The total construction cost for the proposed Bridge is $27,600,000. The detailed total 

construction cost is provided in Appendix C‐8.  

The total construction cost was summarized, and design and management costs added, to 

provide an overall estimated project cost, provided in Table 7.1. 

Table 7‐1. Preliminary Overall Project Cost Estimate 
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BARTON SPRINGS BRIDGE 
AUSTIN, TEXAS 

SECTION 106 TECHNICAL GUIDANCE MEMO 
September 16, 2016 

 

 

Physical and Locational Description: 

The Barton Springs Bridge is a concrete, open spandrel deck arch bridge located in the Zilker 

Metropolitan Park in Austin, Texas. The bridge has three open spans which sit on concrete piers. 

The abutments extend into the ground. The decking and sidewalk terminate at the end of the 

abutments. The total length of the bridge is 212.0 feet and the length of the largest span is 70.0 

feet. The deck width is 48.0 feet. The bridge has open spindle handrails positioned between 

concrete posts. 

The Barton Springs Bridge is located within the Zilker Metropolitan Park, a City of Austin 

recreational area. The Park comprises over 350 acres and has many recreational activities. A hike 

and bike trail as well as the Zilker Zephry miniature train which runs under the bridge adjacent to 

the north abutment of the bridge. The Park was listed in the National Register of Historic Places 

(NRHP) on 1997, and the Barton Springs Bridge, which is a contributing resource to the NRHP, is 

located within the Park. The Barton Springs Archeological and Historical District are also located 

within the Zilker NRHP and the boundary is immediately adjacent to the Barton Springs Road 

Bridge (Exhibit 1 Map of Zilker Park and the NRHP boundary). 

History of the Bridge: 

Bridge was constructed in 1926 by A.A. Mundy of Austin (Contractor) and The Terrell Bartlett 

Engineers Inc. of San Antonio, Texas (Exhibit 2). The bridge was widened in 1946 to accommodate 

more traffic (Exhibit 3).  

Proposed Modifications to the Bridge: 

Prior to beginning the design for the Barton Springs Bridge, a Bridge Conceptual Engineering 
Report (BCER) will be prepared. The report, prepared by the Bridge Design Team will address 
three general design options as defined below 
 
Option 1: Restore Load Capacity and Preserve Existing Structure 

The first option will be to rehabilitate and preserve the existing structure in accordance with the 
Secretary of Interiors Standards for Rehabilitation. This option may include among others, 
consideration of a retrofit, classic-style, bridge railing system to upgrade the substandard existing 
railings. This option may also include consideration and feasibility of a complimentary structure 
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or other means to adequately address additional capacity desired for bike and pedestrian traffic 
on both sides of the bridge. The four goals of Option 1 include: 

a) Improve deck and structural superstructure (and substructure if necessary) to 
accommodate traffic loads; 

b) No expansion of sidewalks or deck; 
c) Replace railings; and,  
d) The design of potential companion bridge(s) for bike/pedestrian use. 

The replacement of the classic-style railing and barrier system will need to meet current safety 
standards. The design of the new barriers should preserve the historical character of the existing 
railings as closely as possible. This can be accomplished by developing a custom design which 
would require crash-testing of the system. This can be expensive and time consuming and may 
not be feasible for a project of this limited scale. 

Another approach includes the development of railings and barriers that are based on existing, 
crash-tested designs which can be modified slightly to preserve the character of the bridge. This 
approach has been used successfully on other historic bridge restorations include the First Street 
Viaduct in Los Angeles, CA and the Venetian Causeway in Miami, FL. 

A companion bridge(s) may be designed to add additional pedestrian and bicycle capacity.  This 
bridge should complement the existing bridge, while utilizing the most current design techniques 
and materials to create a new bridge that is clearly of its time 

Section 106 Requirements and Review for Option 1: 

It is critical that early and continued coordination and discussion be held with the THC in order 
to keep the project moving in a timely basis. Prior to the creation of any rehabilitation and/or 
retrofit designs for the Bridge, it is recommended that the City initiate coordination between the 
Texas Historic Commission (THC) (State Historic Preservation Office - SHPO). Early coordination 
would consist of: 
 

 Meeting with the THC to discuss City’s purpose and need of the project; 

 Discussion of rehabilitation and retrofit designs and options for the bridge; 

 Discussion of what the THC perceives are the significant elements of the bridge; 

 Discussion of any perceived impacts to the NRHP Zilker Park; 

 Discussion of any impacts to the Barton Springs Bridge as a result of constructing a 
companion bridge immediately adjacent to the current bridge; and, 

 Discussion of public involvement since the bridge is within the NRHP Listed Zilker Park. 

It is recommended that the attendees for this meeting include City officials overseeing the Bridge 
project, bridge engineers, bridge architect, and the architectural historian. This meeting will 
provide the bridge engineers with guidance as to what the THC would prefer in terms of design 
and materials. 

While the Barton Springs Bridge is currently not listed on the NRHP, it is an element within the 
NRHP listed Zilker Park. Preliminary review of the Bridge and its history would indicate that the 
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bridge would be individually eligible for listing. During the discussion with the THC, it will be asked 
whether the THC would like to see a formal Section 106 recording of historic properties report 
prepared by an architectural historian. At the meeting, the THC will be asked if they (THC) would 
make the NRHP determination based on their own recommendations, thereby avoiding the 
process of preparing a historic properties report. 

If the THC requests a formal report in order to fulfill the Section 106 recording of historic 
properties process, a formal report would then be prepared that outlines the history of the area, 
the construction data of the bridge, the historic significance of the bridge and whether it is 
eligible, meeting the established four criteria for eligibility for listing on the National Register of 
Historic Places (NRHP). The report would also discuss any potential impacts to the NRHP Zilker 
Park as a result of the rehabilitation and/or retrofitting of the bridge. The report will include the 
design drawings and materials proposed for the rehabilitation and retrofitting. Once the report 
is submitted to the City, who will then submit to the THC, the THC has 30 days to review the 
document and provide their comments and/or concurrence. If the THC concurs with the report, 
then the project can proceed without any further coordination with the THC. 

Time Estimate for Concurrence/Clearance: 

It is estimated that the process to obtain Section 106 clearance from the THC for this portion of 
Option 1 will take approximately three months, or 90 days after report is submitted. 

Section 106 Requirements and Review for Option 1 – Construction of Companion Bridge: 

If the City decides to construct a companion bridge next to the current Barton Springs Bridge, the 
purpose and need of the proposed bridge, the preliminary design, and proposed construction 
materials, must be presented in a written report to the THC. The report will also include an 
assessment as to any impacts (adverse or non-adverse) and any effects (adverse or non-adverse) 
as required by the Section 106 recording of historic properties process. If the THC concurs that 
there will be NO impacts or effects to the current bridge, then no mitigation work will be 
required. However, if the THC determines that there WILL be impacts and/or effects, then 
mitigation work will be required to document the current bridges condition and to prepare 
educational information for future use by the public.  Section 106 mitigation measures might 
include a) interpretive signage in the park; b) HABS/HAER documentation of the bridge; and c) 
educational brochures or information to be added to the Zilker Metropolitan Park website. 

Time Estimate for Concurrence/Clearance: 

If the THC determines that there will be NO impacts and effects, it is estimated that the process 
to obtain Section 106 clearance from the THC for this portion of Option 1 will not take any 
additional time as it will be included within the original submittal of the report. 

If the THC determines that there will BE impacts and effects, it is estimated that the process to 
obtain Section 106 mitigation clearance from the THC for this portion of Option 1 will take an 
additional four months or 120 days after the THC’s initial concurrence of the project (time needed 
to prepare and complete the mitigation tasks). 
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Option 2: Rehabilitate and Widen Existing Structure 

The second option presented will be to rehabilitate the existing structure and enhance the deck 
by widening it to incorporate wider roads, sidewalks and a bike lane on both sides. This new 
bridge deck option may either be placed on the existing substructure or a widened, expanded 
substructure as necessary. All recommended modifications must appropriately protect the 
character and historical significance of the original structure. This option may also include 
retrofit, classic-style bridge railings as noted in the first rehabilitation option. The two goals of 
Option 2 include: 

a) Widen deck for expanding roadway, bicycle, and sidewalk/pedestrian needs; and, 
b) Include new structural features to include superstructure and may also include additional 

arches/substructure. 

This approach will require close attention to detail, especially where new structural features, 
such as long outriggers, are added to the bridge to carry the wider deck. The new features should 
utilize forms and details that fit seamlessly with the existing bridge so that the overall look and 
feel of the bridge is preserved. 

When analyzing this option, consideration should be given to the effect of the change in overall 
proportions to the existing bridge. The wider deck and additional spandrel arches will change the 
footprint of the bridge. This change will be most noticeable to the recreational users on the creek 
and visitors riding on the Zilker Zephry. 

Section 106 Requirements and Review for Option 2: 

It is critical that early and continued coordination and discussion be held with the THC in order 
to keep the project moving in a timely basis. Prior to the creation of any designs for the 
rehabilitation and widening of the bridge, it is recommended that the City initiate coordination 
between the Texas Historic Commission (THC) (State Historic Preservation Office - SHPO). Early 
coordination would consist of: 
 

 Meeting with the THC to discuss City’s purpose and need of the project; 

 Discussion of possible options for the bridge; 

 Discussion of what the THC perceives are the significant elements of the bridge; 

 Discussion of any perceived impacts to the NRHP Zilker Park; 

 Discussion of Section 106 process for mitigation of the resource; 

 Discussion of public involvement since the bridge is within the NRHP Listed Zilker Park; 
and, 

 Discussion of public meetings with Preservation Austin and residents of the Zilker 
neighborhood. 

It is recommended that the attendees for this meeting include City officials, overseeing the Bridge 
project, bridge engineers, bridge architect, and the architectural historian. This meeting will 
provide the engineers with guidance as to what the THC would prefer in terms of design for the 
bridge widening as well as materials to be used. 
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While the Barton Springs Bridge is currently not listed on the NRHP, it is an element within the 
NRHP listed Zilker Park. Preliminary review of the Bridge and its history would indicate that the 
bridge would be individually eligible for listing. During the discussion with the THC, it will be asked 
whether the THC would like to see a formal Section 106 historic properties recording report 
prepared and presented, or if the THC would make the determination based on their own 
recommendations. 

If the THC requests a formal report in order to fulfill the Section 106 recording of historic 
properties process, a formal report would then be prepared that outlines the history of the area, 
the construction data of the bridge, the historic significance of the bridge and whether it is 
eligible, meeting the established four criteria for eligibility for listing on the National Register of 
Historic Places (NRHP). The report would also discuss the materials for rehabilitation and the 
design for widening the existing bridge. Discussion within the report will include any potential 
impacts to the existing bridge as well as to the NRHP Zilker Park as a result of the rehabilitation 
and widening of the bridge. Once the report is submitted to the City, who will then submit to the 
THC, the THC has 30 days to review the document and provide their comments and/or 
concurrence of the recommendations presented within the report.  

The report will also include an assessment as to any impacts (adverse or non-adverse) and any 
effects (adverse or non-adverse) as required by the Section 106 recording of historic properties 
process. If the THC concurs that there will be NO impacts or effects to the current bridge, then 
no mitigation work will be required and the project can proceed without further coordination. 
However, if the THC determines that there WILL be impacts and/or effects, then mitigation work 
will be required to document the current bridges condition and to prepare educational 
information for future use by the public.  Section 106 mitigation measures might include a) 
interpretive signage in the park; b) HABS/HAER documentation of the bridge; and c) educational 
brochures or information to be added to the Zilker Metropolitan Park website. 

Time Estimate for Concurrence /Clearance: 

If the THC determines that there will be NO impacts and effects, it is estimated that the process 
to obtain Section 106 clearance from the THC for this Option will take 90 days. 

If the THC determines that there will be impacts and effects, it is estimated that the process to 
obtain Section 106 review and mitigation clearance from the THC for this Option will take and 
additional seven months from the THC’s initial concurrence. 

 

Option 3: Replacement of the Existing Bridge 

The third option would call for the complete replacement of the bridge. The two goals of Option 
3 include: 

a) Demolition of existing bridge; and 
b) Replacing existing bridge with wider bridge to accommodate roadway, bicycle, and 

sidewalk/pedestrian needs. 
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Recommendations for Section 106 Review: 

It is critical that early and continued coordination and discussion be held with the THC in order 
to keep the project moving in a timely basis. 
 
Prior to the creation of any designs for the new bridge, it is recommended that the City initiate 
coordination between the Texas Historic Commission (THC) (State Historic Preservation Office - 
SHPO). Early coordination would consist of: 

 Meeting with the THC to discuss City’s purpose and need of the project; 

 Discussion of possible options for the bridge; 

 Discussion of what the THC perceives are the significant elements of the bridge; 

 Discussion of any perceived impacts to the NRHP Zilker Park; 

 Discussion of Section 106 process for mitigation of the resource; 

 Discussion of public involvement since the bridge is within the NRHP Listed Zilker Park; 
and, 

 Discussion of public meetings with Preservation Austin and residents of the Zilker 
neighborhood. 

It is recommended that the attendees for this meeting include City officials, overseeing the Bridge 
project, bridge engineers, bridge architect, and the architectural historian. This meeting will also 
provide the bridge engineers with guidance as to what the THC would prefer in terms of bridge 
design and materials. 

While the Barton Springs Bridge is currently not listed on the NRHP, it is an element within the 
NRHP listed Zilker Park. Preliminary review of the Bridge and its history would indicate that the 
bridge would be individually eligible for listing. During the discussion with the THC, it will be asked 
whether the THC would like to see a formal Section 106 historic properties recording report 
prepared and presented, or if the THC would make the determination based on their own 
recommendations. 

If the THC requests a formal report in order to fulfill the Section 106 recording of historic 
properties process, the City is advised to hire an architectural historian who specializes in the 
Section 106 process. A formal report would then be prepared that outlines the history of the 
area, the construction data of the bridge, the historic significance of the bridge and whether it is 
eligible, meeting the established four criteria for eligibility for listing on the National Register of 
Historic Places (NRHP). The report would also discussion of the design and the materials for the 
new bridge. Discussion within the report will include any potential impacts to the NRHP Zilker 
Park as a result of the rehabilitation and widening of the bridge. Once the report is submitted to 
the City, who will then submit to the THC, the THC has 30 days to review the document and 
provide their comments and/or concurrence of the recommendations presented within the 
report.  

The report will also include an assessment as to any impacts (adverse or non-adverse) and any 
effects (adverse or non-adverse) as required by the Section 106 recording of historic properties 
process. If the THC determines that there WILL be impacts and/or effects, then mitigation work 
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will be required to document the current bridges condition and to prepare educational 
information for future use by the public.  Section 106 mitigation measures might include a) 
interpretive signage in the park; b) HABS/HAER documentation of the bridge; and c) educational 
brochures or information to be added to the Zilker Metropolitan Park website. 

Time Estimate for Concurrence /Clearance: 

Since this option requires the removal and replacement of the bridge, the THC will determine 
that there will be adverse impacts and effects to both the bridge and the Zilker Park. It is 
estimated that the process to obtain Section 106 review and mitigation clearance from the THC 
for this Option will take an additional eight months from the THC’s initial concurrence. 

 



 

Exhibit 1: Zilker Park National Historic Register Boundary Map 

  





 

Exhibit 2: 1925 Existing Barton Creek Bridge Plans 

  



 

Exhibit 3: 1945 Barton Creek Bridge Widening Plans 

 



 

 

A-2 - Bridge Inspection Report – Jan 2017
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To: Paulinda Lanham, PMP 
             Public Works Department, 
             Project Management Division  
 City of Austin 
 
 

  URS Corporation 
9400 Amberglen Boulevard 
Austin TX, 78729 
aecom.com 
 
Project Name: 
Barton Springs Road Bridge 
 
Project Ref: 
60493733 
 
Date: 
1/30/18 
 

 

Technical Memorandum 
Subject:  Barton Springs Road Bridge – Traffic Analysis 
 
 
This technical memorandum summarizes traffic analysis at the intersection of Barton Springs Road and 
Robert E Lee Road as part of the Barton Springs Road Bridge project. 
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Existing Geometry 
The following are the lane configurations for each approach at the T-intersection of Barton Springs Road and 
Robert E Lee Road: 

 Northbound Robert E Lee Road: one left turn lane and one right turn bay with 40’ of storage; 
 Eastbound Barton Springs Road: one through lane and one shared through-right turn lane; 
 Westbound Barton Springs Road: two through lanes and one left turn bay with 260’ of storage; 
 Crosswalks: western and southern legs; 
 Sidewalks: west side of southern leg, narrow on both sides of bridge on western leg, standard on 

both sides of eastern leg; and 
 Bicycle: lanes on both sides of eastern leg, no bicycle lanes on southern leg and western leg 

immediately west of intersection. 
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Traffic Volumes 
Existing turning movement count (TMC) data was collected during the AM and PM peak periods in 
November 2017. The count reports are in Appendix A and also include bicycle and pedestrian counts. On 
the day of intersection counts, the weather was fair (77°F / no rain), and the typical bicycle and pedestrian 
traffic did not significantly impact intersection operations. The lane configurations and existing AM and PM 
traffic counts are shown in Figure 2 and Figure 3. 2020 and 2040 projected traffic counts are presented in 
Figure 4 through Figure 7. 

 

Figure 2: Existing AM Peak Hour Turning Movement Counts 

 

Figure 3: Existing PM Peak Hour Turning Movement Counts 
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Figure 4: 2020 AM Peak Hour Turning Movement Counts 

 

Figure 5: 2020 PM Peak Hour Turning Movement Counts  
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Figure 6: 2040 AM Peak Hour Turning Movement Counts 

 

Figure 7: 2040 PM Peak Hour Turning Movement Counts   
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Recommendations 
URS recommends construction of both the northbound and eastbound right turn bays at the intersection of 
Robert E Lee Road and Barton Springs Road. The turn bay storage lengths used in the analysis were 130’ 
for the northbound approach and 250’ for the eastbound approach. The turn bays will improve vehicle 
operations at the intersection by reducing delay for vehicles on those approaches during peak hour traffic. All 
proposed design for the project will include safe design for bicycle and pedestrian crossings and transitions. 

Additional benefits from the right turn bays include additional roadway space for maintenance of traffic during 
bridge construction and additional pavement and flexibility for special event traffic control operations for the 
many special events that occur at Zilker Park such as the Austin City Limits Festival and the Trail of Lights. 
The special event traffic such as buses, special event vehicles, and pedestrian traffic are in extremely high 
volumes, and the addition of pavement widths around this critical intersection provide more options for how 
to arrange the traffic patterns.  
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C. J. Hensch & Associates Inc.
5215 Sycamore Ave.

Pasadena, Texas, United States  77503
(281) 487-5417

Count Name: Barton Springs at
Robert E Lee
Site Code:
Start Date: 11/01/2017
Page No: 1

Turning Movement Data

Start Time

Barton Springs Rd Robert E Lee Barton Springs Rd
Westbound Northbound Eastbound

Left Thru U-Turn Peds App.
Total Left Right U-Turn Peds App.

Total Thru Right U-Turn Peds App.
Total Int. Total

7 00 AM 16 61 0 0 77 33 27 0 2 60 57 8 0 1 65 202
7:15 AM 17 115 0 0 132 63 36 0 4 99 63 22 0 1 85 316
7 30 AM 23 167 0 0 190 91 87 0 3 178 69 13 0 0 82 450
7:45 AM 13 224 0 0 237 130 73 0 4 203 88 19 0 0 107 547

Hourly Total 69 567 0 0 636 317 223 0 13 540 277 62 0 2 339 1515
8 00 AM 20 237 0 0 257 108 62 0 0 170 96 19 0 1 115 542
8:15 AM 22 247 1 0 270 158 60 0 0 218 90 21 0 0 111 599
8 30 AM 24 254 0 1 278 108 61 0 3 169 97 37 0 0 134 581
8:45 AM 13 243 0 0 256 129 66 0 4 195 116 35 0 1 151 602

Hourly Total 79 981 1 1 1061 503 249 0 7 752 399 112 0 2 511 2324
*** BREAK *** - - - - - - - - - - - - - - - -

4 00 PM 48 189 0 0 237 22 21 0 3 43 143 57 0 9 200 480
4:15 PM 44 271 0 0 315 50 34 0 4 84 140 64 0 2 204 603
4 30 PM 51 243 0 0 294 49 29 0 2 78 143 86 0 2 229 601
4:45 PM 69 277 0 0 346 34 26 0 1 60 187 96 0 2 283 689

Hourly Total 212 980 0 0 1192 155 110 0 10 265 613 303 0 15 916 2373
5 00 PM 56 234 0 0 290 31 17 0 3 48 209 108 0 5 317 655
5:15 PM 78 253 1 0 332 31 28 0 4 59 193 80 0 9 273 664
5 30 PM 63 264 0 0 327 26 37 0 3 63 237 92 0 4 329 719
5:45 PM 58 245 2 0 305 25 39 0 8 64 243 101 0 5 344 713

Hourly Total 255 996 3 0 1254 113 121 0 18 234 882 381 0 23 1263 2751
Grand Total 615 3524 4 1 4143 1088 703 0 48 1791 2171 858 0 42 3029 8963
Approach % 14.8 85.1 0.1 - - 60.7 39.3 0 0 - - 71.7 28 3 0.0 - - -

Total % 6.9 39.3 0.0 - 46.2 12.1 7 8 0 0 - 20.0 24 2 9.6 0.0 - 33 8 -
Lights 605 3497 4 - 4106 1083 703 0 - 1786 2155 853 0 - 3008 8900

% Lights 98.4 99.2 100 0 - 99.1 99.5 100.0 - - 99.7 99 3 99.4 - - 99 3 99 3
Mediums 10 26 0 - 36 4 0 0 - 4 16 4 0 - 20 60

% Mediums 1.6 0.7 0.0 - 0 9 0.4 0 0 - - 0 2 0.7 0.5 - - 0.7 0.7
Articulated Trucks 0 1 0 - 1 1 0 0 - 1 0 1 0 - 1 3

% Articulated
Trucks 0.0 0.0 0.0 - 0 0 0.1 0 0 - - 0.1 0.0 0.1 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 13 - - - - 11 - -

% Bicycles on
Crosswalk - - - 0.0 - - - - 27.1 - - - - 26 2 - -

Pedestrians - - - 1 - - - - 35 - - - - 31 - -
% Pedestrians - - - 100 0 - - - - 72.9 - - - - 73 8 - -





C. J. Hensch & Associates Inc.
5215 Sycamore Ave.

Pasadena, Texas, United States  77503
(281) 487-5417

Count Name: Barton Springs at
Robert E Lee
Site Code:
Start Date: 11/01/2017
Page No: 3

Turning Movement Peak Hour Data (8:00 AM)

Start Time

Barton Springs Rd Robert E Lee Barton Springs Rd
Westbound Northbound Eastbound

Left Thru U-Turn Peds App.
Total Left Right U-Turn Peds App.

Total Thru Right U-Turn Peds App.
Total Int. Total

8 00 AM 20 237 0 0 257 108 62 0 0 170 96 19 0 1 115 542
8:15 AM 22 247 1 0 270 158 60 0 0 218 90 21 0 0 111 599
8 30 AM 24 254 0 1 278 108 61 0 3 169 97 37 0 0 134 581
8:45 AM 13 243 0 0 256 129 66 0 4 195 116 35 0 1 151 602

Total 79 981 1 1 1061 503 249 0 7 752 399 112 0 2 511 2324
Approach % 7.4 92.5 0.1 - - 66.9 33.1 0 0 - - 78.1 21 9 0.0 - - -

Total % 3.4 42.2 0.0 - 45.7 21.6 10.7 0 0 - 32.4 17 2 4.8 0.0 - 22 0 -
PHF 0.823 0.966 0.250 - 0.954 0.796 0.943 0.000 - 0 862 0 860 0.757 0 000 - 0 846 0 965

Lights 75 970 1 - 1046 501 249 0 - 750 394 109 0 - 503 2299
% Lights 94.9 98.9 100 0 - 98.6 99.6 100.0 - - 99.7 98.7 97 3 - - 98.4 98 9
Mediums 4 10 0 - 14 2 0 0 - 2 5 3 0 - 8 24

% Mediums 5.1 1.0 0.0 - 1 3 0.4 0 0 - - 0 3 1.3 2.7 - - 1.6 1.0
Articulated Trucks 0 1 0 - 1 0 0 0 - 0 0 0 0 - 0 1

% Articulated
Trucks 0.0 0.1 0.0 - 0.1 0 0 0 0 - - 0 0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 1 - - - - 0 - -

% Bicycles on
Crosswalk - - - 0.0 - - - - 14.3 - - - - 0.0 - -

Pedestrians - - - 1 - - - - 6 - - - - 2 - -
% Pedestrians - - - 100 0 - - - - 85.7 - - - - 100.0 - -





C. J. Hensch & Associates Inc.
5215 Sycamore Ave.

Pasadena, Texas, United States  77503
(281) 487-5417

Count Name: Barton Springs at
Robert E Lee
Site Code:
Start Date: 11/01/2017
Page No: 5

Turning Movement Peak Hour Data (5:00 PM)

Start Time

Barton Springs Rd Robert E Lee Barton Springs Rd
Westbound Northbound Eastbound

Left Thru U-Turn Peds App.
Total Left Right U-Turn Peds App.

Total Thru Right U-Turn Peds App.
Total Int. Total

5 00 PM 56 234 0 0 290 31 17 0 3 48 209 108 0 5 317 655
5:15 PM 78 253 1 0 332 31 28 0 4 59 193 80 0 9 273 664
5 30 PM 63 264 0 0 327 26 37 0 3 63 237 92 0 4 329 719
5:45 PM 58 245 2 0 305 25 39 0 8 64 243 101 0 5 344 713

Total 255 996 3 0 1254 113 121 0 18 234 882 381 0 23 1263 2751
Approach % 20.3 79.4 0.2 - - 48.3 51.7 0 0 - - 69 8 30 2 0.0 - - -

Total % 9.3 36.2 0.1 - 45.6 4.1 4.4 0 0 - 8 5 32.1 13 8 0.0 - 45 9 -
PHF 0.817 0.943 0.375 - 0.944 0.911 0.776 0.000 - 0.914 0 907 0 882 0 000 - 0 918 0 957

Lights 253 993 3 - 1249 113 121 0 - 234 880 381 0 - 1261 2744
% Lights 99.2 99.7 100 0 - 99.6 100.0 100.0 - - 100.0 99 8 100.0 - - 99 8 99.7
Mediums 2 3 0 - 5 0 0 0 - 0 2 0 0 - 2 7

% Mediums 0.8 0.3 0.0 - 0.4 0 0 0 0 - - 0 0 0.2 0.0 - - 0.2 0.3
Articulated Trucks 0 0 0 - 0 0 0 0 - 0 0 0 0 - 0 0

% Articulated
Trucks 0.0 0.0 0.0 - 0 0 0 0 0 0 - - 0 0 0.0 0.0 - - 0.0 0.0

Bicycles on
Crosswalk - - - 0 - - - - 4 - - - - 4 - -

% Bicycles on
Crosswalk - - - - - - - - 22.2 - - - - 17.4 - -

Pedestrians - - - 0 - - - - 14 - - - - 19 - -
% Pedestrians - - - - - - - - 77.8 - - - - 82 6 - -
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Appendix B – Synchro Reports 



Lanes, Volumes, Timings Existing AM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 Existing AM Synchro 9 Report
AECOM Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 399 112 79 981 503 249
Future Volume (vph) 399 112 79 981 503 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.964 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3391 0 1770 3539 1770 1583
Flt Permitted 0.269 0.950
Satd. Flow (perm) 3391 0 501 3539 1763 1559
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 34 64
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 2 1 6 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.86 0.76 0.82 0.97 0.80 0.94
Adj. Flow (vph) 464 147 96 1011 629 265
Shared Lane Traffic (%)
Lane Group Flow (vph) 611 0 96 1011 629 265
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 10.0 20.0 20.0 10.0
Total Split (s) 52.0 15.0 67.0 68.0 15.0
Total Split (%) 38.5% 11.1% 49.6% 50.4% 11.1%
Maximum Green (s) 46.0 10.0 61.0 63.0 10.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 46.0 62.0 61.0 63.0 73.0
Actuated g/C Ratio 0.34 0.46 0.45 0.47 0.54
v/c Ratio 0.52 0.30 0.63 0.76 0.30
Control Delay 35.4 23.5 30.6 37.2 11.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 35.4 23.5 30.6 37.2 11.8
LOS D C C D B
Approach Delay 35.4 30.0 29.6



Lanes, Volumes, Timings Existing AM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 Existing AM Synchro 9 Report
AECOM Page 2

Lane Group EBT EBR WBL WBT NBL NBR
Approach LOS D C C
Queue Length 50th (ft) 212 47 351 447 82
Queue Length 95th (ft) 256 75 425 499 134
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1177 324 1599 826 874
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.52 0.30 0.63 0.76 0.30

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 62 (46%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.76
Intersection Signal Delay: 31.1 Intersection LOS: C
Intersection Capacity Utilization 64.7% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd



Lanes, Volumes, Timings Existing PM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 Existing PM Synchro 9 Report
AECOM Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 882 381 255 996 113 121
Future Volume (vph) 882 381 255 996 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.98 0.98 0.98
Frt 0.954 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3295 0 1770 3539 1770 1583
Flt Permitted 0.062 0.950
Satd. Flow (perm) 3295 0 115 3539 1736 1547
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 67 50
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 19 1 14 14
Confl. Bikes (#/hr) 4 4
Peak Hour Factor 0.91 0.88 0.82 0.94 0.91 0.78
Adj. Flow (vph) 969 433 311 1060 124 155
Shared Lane Traffic (%)
Lane Group Flow (vph) 1402 0 311 1060 124 155
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 25.0 60.0 20.0 25.0
Total Split (s) 65.0 35.0 100.0 35.0 35.0
Total Split (%) 48.1% 25.9% 74.1% 25.9% 25.9%
Maximum Green (s) 59.0 30.0 94.0 30.0 30.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 59.0 95.0 94.0 30.0 60.0
Actuated g/C Ratio 0.44 0.70 0.70 0.22 0.44
v/c Ratio 0.95 0.69 0.43 0.32 0.21
Control Delay 49.1 49.6 9.5 46.6 14.2
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 49.1 49.6 9.5 46.6 14.2
LOS D D A D B
Approach Delay 49.1 18.6 28.6



Lanes, Volumes, Timings Existing PM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 Existing PM Synchro 9 Report
AECOM Page 2

Lane Group EBT EBR WBL WBT NBL NBR
Approach LOS D B C
Queue Length 50th (ft) 592 196 193 92 50
Queue Length 95th (ft) #757 265 233 152 76
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1477 448 2464 393 723
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.95 0.69 0.43 0.32 0.21

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 32 (24%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.95
Intersection Signal Delay: 33.5 Intersection LOS: C
Intersection Capacity Utilization 72.9% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd



Lanes, Volumes, Timings 2020 No Build AM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2020 No Build AM Synchro 9 Report
AECOM Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 399 112 79 981 503 249
Future Volume (vph) 399 112 79 981 503 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.99 1.00 1.00 0.98
Frt 0.964 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3391 0 1770 3539 1770 1583
Flt Permitted 0.230 0.950
Satd. Flow (perm) 3391 0 428 3539 1763 1559
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 33 68
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 2 1 6 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.86 0.76 0.82 0.97 0.80 0.94
Growth Factor 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 487 155 101 1062 660 278
Shared Lane Traffic (%)
Lane Group Flow (vph) 642 0 101 1062 660 278
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 10.0 20.0 20.0 10.0
Total Split (s) 48.0 14.0 62.0 73.0 14.0
Total Split (%) 35.6% 10.4% 45.9% 54.1% 10.4%
Maximum Green (s) 42.0 9.0 56.0 68.0 9.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 42.0 57.0 56.0 68.0 77.0
Actuated g/C Ratio 0.31 0.42 0.41 0.50 0.57
v/c Ratio 0.60 0.37 0.72 0.74 0.30
Control Delay 39.9 28.1 36.5 32.8 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 39.9 28.1 36.5 32.8 10.3
LOS D C D C B



Lanes, Volumes, Timings 2020 No Build AM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2020 No Build AM Synchro 9 Report
AECOM Page 2

Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 39.9 35.8 26.1
Approach LOS D D C
Queue Length 50th (ft) 237 54 405 446 80
Queue Length 95th (ft) 285 84 487 493 129
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1077 270 1468 891 920
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.60 0.37 0.72 0.74 0.30

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 62 (46%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 33.5 Intersection LOS: C
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd



Lanes, Volumes, Timings 2020 No Build PM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2020 No Build PM Synchro 9 Report
AECOM Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 882 381 255 996 113 121
Future Volume (vph) 882 381 255 996 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.98 0.97 0.97
Frt 0.954 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3296 0 1770 3539 1770 1583
Flt Permitted 0.086 0.950
Satd. Flow (perm) 3296 0 160 3539 1711 1541
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 83 81
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 19 1 14 14
Confl. Bikes (#/hr) 4 4
Peak Hour Factor 0.91 0.88 0.82 0.94 0.91 0.78
Growth Factor 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 1018 455 327 1113 130 163
Shared Lane Traffic (%)
Lane Group Flow (vph) 1473 0 327 1113 130 163
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 25.0 60.0 20.0 25.0
Total Split (s) 79.0 34.0 113.0 22.0 34.0
Total Split (%) 58.5% 25.2% 83.7% 16.3% 25.2%
Maximum Green (s) 73.0 29.0 107.0 17.0 29.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 73.0 108.0 107.0 17.0 46.0
Actuated g/C Ratio 0.54 0.80 0.79 0.13 0.34
v/c Ratio 0.81 0.69 0.40 0.59 0.28
Control Delay 28.2 42.9 4.7 67.2 15.6
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 28.2 42.9 4.7 67.2 15.6
LOS C D A E B



Lanes, Volumes, Timings 2020 No Build PM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2020 No Build PM Synchro 9 Report
AECOM Page 2

Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 28.2 13.4 38.5
Approach LOS C B D
Queue Length 50th (ft) 511 171 131 109 47
Queue Length 95th (ft) 614 239 156 179 77
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1820 473 2804 222 587
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.81 0.69 0.40 0.59 0.28

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 32 (24%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.81
Intersection Signal Delay: 22.5 Intersection LOS: C
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd



Lanes, Volumes, Timings 2020 Build AM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2020 Build AM Synchro 9 Report
AECOM Page 1

Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 399 112 79 981 503 249
Future Volume (vph) 399 112 79 981 503 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 260 0 130
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.97 1.00 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 0.329 0.950
Satd. Flow (perm) 3539 1543 612 3539 1763 1559
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 155 136
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 2 1 6 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.86 0.76 0.82 0.97 0.80 0.94
Growth Factor 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 487 155 101 1062 660 278
Shared Lane Traffic (%)
Lane Group Flow (vph) 487 155 101 1062 660 278
Turn Type NA Perm pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 2 6 4
Minimum Split (s) 45.0 45.0 10.0 20.0 20.0 10.0
Total Split (s) 48.0 48.0 13.0 61.0 74.0 13.0
Total Split (%) 35.6% 35.6% 9.6% 45.2% 54.8% 9.6%
Maximum Green (s) 42.0 42.0 8.0 55.0 69.0 8.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 16.0 16.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 42.0 42.0 56.0 55.0 69.0 77.0
Actuated g/C Ratio 0.31 0.31 0.41 0.41 0.51 0.57
v/c Ratio 0.44 0.26 0.31 0.74 0.73 0.29
Control Delay 38.7 6.1 27.4 37.7 31.7 6.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.7 6.1 27.4 37.7 31.7 6.9
LOS D A C D C A
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Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 30.8 36.8 24.3
Approach LOS C D C
Queue Length 50th (ft) 179 0 54 410 439 51
Queue Length 95th (ft) 220 27 85 494 485 96
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 250 260 130
Base Capacity (vph) 1101 586 322 1441 904 949
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.44 0.26 0.31 0.74 0.73 0.29

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 62 (46%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 31.1 Intersection LOS: C
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 882 381 255 996 113 121
Future Volume (vph) 882 381 255 996 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 260 0 130
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.92 0.97 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 0.185 0.950
Satd. Flow (perm) 3539 1460 345 3539 1724 1545
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 455 55
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 19 1 14 14
Confl. Bikes (#/hr) 4 4
Peak Hour Factor 0.91 0.88 0.82 0.94 0.91 0.78
Growth Factor 105% 105% 105% 105% 105% 105%
Adj. Flow (vph) 1018 455 327 1113 130 163
Shared Lane Traffic (%)
Lane Group Flow (vph) 1018 455 327 1113 130 163
Turn Type NA Perm pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 2 6 4
Minimum Split (s) 45.0 45.0 25.0 60.0 20.0 25.0
Total Split (s) 70.0 70.0 38.0 108.0 27.0 38.0
Total Split (%) 51.9% 51.9% 28.1% 80.0% 20.0% 28.1%
Maximum Green (s) 64.0 64.0 33.0 102.0 22.0 33.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 16.0 16.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 64.0 64.0 103.0 102.0 22.0 55.0
Actuated g/C Ratio 0.47 0.47 0.76 0.76 0.16 0.41
v/c Ratio 0.61 0.49 0.54 0.42 0.45 0.24
Control Delay 28.1 3.7 24.1 6.4 56.8 16.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 28.1 3.7 24.1 6.4 56.8 16.1
LOS C A C A E B
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Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 20.6 10.5 34.2
Approach LOS C B C
Queue Length 50th (ft) 339 0 73 160 104 56
Queue Length 95th (ft) 410 51 122 192 171 84
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 250 260 130
Base Capacity (vph) 1677 931 611 2673 288 671
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.49 0.54 0.42 0.45 0.24

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 32 (24%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.61
Intersection Signal Delay: 17.3 Intersection LOS: B
Intersection Capacity Utilization 62.1% ICU Level of Service B
Analysis Period (min) 15

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 399 112 79 981 503 249
Future Volume (vph) 399 112 79 981 503 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.99 1.00 0.98
Frt 0.964 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3391 0 1770 3539 1770 1583
Flt Permitted 0.089 0.950
Satd. Flow (perm) 3391 0 166 3539 1763 1559
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 32 44
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 2 1 6 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.86 0.76 0.82 0.97 0.80 0.94
Growth Factor 151% 151% 151% 151% 151% 151%
Adj. Flow (vph) 701 223 145 1527 949 400
Shared Lane Traffic (%)
Lane Group Flow (vph) 924 0 145 1527 949 400
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 10.0 20.0 20.0 10.0
Total Split (s) 46.0 16.0 62.0 73.0 16.0
Total Split (%) 34.1% 11.9% 45.9% 54.1% 11.9%
Maximum Green (s) 40.0 11.0 56.0 68.0 11.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 40.0 57.0 56.0 68.0 79.0
Actuated g/C Ratio 0.30 0.42 0.41 0.50 0.59
v/c Ratio 0.90 0.72 1.04 1.07 0.43
Control Delay 56.6 48.7 73.3 82.0 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 56.6 48.7 73.3 82.0 13.0
LOS E D E F B
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Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 56.6 71.2 61.6
Approach LOS E E E
Queue Length 50th (ft) 397 79 ~759 ~916 146
Queue Length 95th (ft) 456 #130 #899 #952 214
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1027 200 1468 891 932
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.90 0.72 1.04 1.07 0.43

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 62 (46%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Pretimed
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 64.5 Intersection LOS: E
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 882 381 255 996 113 121
Future Volume (vph) 882 381 255 996 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 260 0 40
Storage Lanes 0 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 0.95 1.00 0.95 1.00 1.00
Ped Bike Factor 0.98 0.96 0.97
Frt 0.954 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3296 0 1770 3539 1770 1583
Flt Permitted 0.049 0.950
Satd. Flow (perm) 3296 0 91 3539 1703 1540
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 87 29
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 19 1 14 14
Confl. Bikes (#/hr) 4 4
Peak Hour Factor 0.91 0.88 0.82 0.94 0.91 0.78
Growth Factor 151% 151% 151% 151% 151% 151%
Adj. Flow (vph) 1464 654 470 1600 188 234
Shared Lane Traffic (%)
Lane Group Flow (vph) 2118 0 470 1600 188 234
Turn Type NA pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 6 4
Minimum Split (s) 45.0 25.0 60.0 20.0 25.0
Total Split (s) 82.0 33.0 115.0 20.0 33.0
Total Split (%) 60.7% 24.4% 85.2% 14.8% 24.4%
Maximum Green (s) 76.0 28.0 109.0 15.0 28.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes
Walk Time (s) 7.0
Flash Dont Walk (s) 16.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 76.0 110.0 109.0 15.0 43.0
Actuated g/C Ratio 0.56 0.81 0.81 0.11 0.32
v/c Ratio 1.12 1.11 0.56 0.96 0.45
Control Delay 89.4 121.1 5.5 113.7 31.8
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 89.4 121.1 5.5 113.7 31.8
LOS F F A F C
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Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 89.4 31.7 68.3
Approach LOS F C E
Queue Length 50th (ft) ~1106 ~421 213 167 134
Queue Length 95th (ft) #1242 #543 252 #320 173
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 260 40
Base Capacity (vph) 1893 422 2857 196 519
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 1.12 1.11 0.56 0.96 0.45

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 32 (24%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 150
Control Type: Pretimed
Maximum v/c Ratio: 1.12
Intersection Signal Delay: 61.6 Intersection LOS: E
Intersection Capacity Utilization 99.9% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 399 112 79 981 503 249
Future Volume (vph) 399 112 79 981 503 249
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 260 0 130
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.97 1.00 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 0.184 0.950
Satd. Flow (perm) 3539 1543 343 3539 1763 1559
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 223 44
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 2 1 6 6
Confl. Bikes (#/hr) 1
Peak Hour Factor 0.86 0.76 0.82 0.97 0.80 0.94
Growth Factor 151% 151% 151% 151% 151% 151%
Adj. Flow (vph) 701 223 145 1527 949 400
Shared Lane Traffic (%)
Lane Group Flow (vph) 701 223 145 1527 949 400
Turn Type NA Perm pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 2 6 4
Minimum Split (s) 45.0 45.0 10.0 20.0 20.0 10.0
Total Split (s) 46.0 46.0 16.0 62.0 73.0 16.0
Total Split (%) 34.1% 34.1% 11.9% 45.9% 54.1% 11.9%
Maximum Green (s) 40.0 40.0 11.0 56.0 68.0 11.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 16.0 16.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 40.0 40.0 57.0 56.0 68.0 79.0
Actuated g/C Ratio 0.30 0.30 0.42 0.41 0.50 0.59
v/c Ratio 0.67 0.36 0.56 1.04 1.07 0.43
Control Delay 45.4 6.1 33.2 73.3 82.0 13.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 45.4 6.1 33.2 73.3 82.0 13.0
LOS D A C E F B
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Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 35.9 69.8 61.6
Approach LOS D E E
Queue Length 50th (ft) 284 0 79 ~759 ~916 146
Queue Length 95th (ft) 334 27 115 #899 #952 214
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 250 260 130
Base Capacity (vph) 1048 614 261 1468 891 932
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.67 0.36 0.56 1.04 1.07 0.43

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 62 (46%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 110
Control Type: Pretimed
Maximum v/c Ratio: 1.07
Intersection Signal Delay: 59.1 Intersection LOS: E
Intersection Capacity Utilization 92.2% ICU Level of Service F
Analysis Period (min) 15
~    Volume exceeds capacity, queue is theoretically infinite.
     Queue shown is maximum after two cycles.
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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Lane Group EBT EBR WBL WBT NBL NBR
Lane Configurations
Traffic Volume (vph) 882 381 255 996 113 121
Future Volume (vph) 882 381 255 996 113 121
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 250 260 0 130
Storage Lanes 1 1 1 1
Taper Length (ft) 25 25
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Ped Bike Factor 0.92 0.97 0.98
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3539 1583 1770 3539 1770 1583
Flt Permitted 0.062 0.950
Satd. Flow (perm) 3539 1461 115 3539 1714 1545
Right Turn on Red Yes Yes
Satd. Flow (RTOR) 462 15
Link Speed (mph) 35 35 30
Link Distance (ft) 928 736 1481
Travel Time (s) 18.1 14.3 33.7
Confl. Peds. (#/hr) 19 1 14 14
Confl. Bikes (#/hr) 4 4
Peak Hour Factor 0.91 0.88 0.82 0.94 0.91 0.78
Growth Factor 151% 151% 151% 151% 151% 151%
Adj. Flow (vph) 1464 654 470 1600 188 234
Shared Lane Traffic (%)
Lane Group Flow (vph) 1464 654 470 1600 188 234
Turn Type NA Perm pm+pt NA Prot pm+ov
Protected Phases 2 1 6 4 1
Permitted Phases 2 6 4
Minimum Split (s) 45.0 45.0 25.0 60.0 20.0 25.0
Total Split (s) 71.0 71.0 41.0 112.0 23.0 41.0
Total Split (%) 52.6% 52.6% 30.4% 83.0% 17.0% 30.4%
Maximum Green (s) 65.0 65.0 36.0 106.0 18.0 36.0
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 1.0 2.0 1.0 1.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 5.0 6.0 5.0 5.0
Lead/Lag Lead Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 7.0 7.0
Flash Dont Walk (s) 16.0 16.0
Pedestrian Calls (#/hr) 0 0
Act Effct Green (s) 65.0 65.0 107.0 106.0 18.0 54.0
Actuated g/C Ratio 0.48 0.48 0.79 0.79 0.13 0.40
v/c Ratio 0.86 0.69 0.88 0.58 0.80 0.37
Control Delay 37.4 11.5 60.1 6.7 80.8 25.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.4 11.5 60.1 6.7 80.8 25.4
LOS D B E A F C



Lanes, Volumes, Timings 2040 Build PM
3: Robert E Lee Rd & Barton Springs Rd 12/12/2017

Barton Springs Road Bridge  11/15/2017 2040 Build PM Synchro 9 Report
AECOM Page 2

Lane Group EBT EBR WBL WBT NBL NBR
Approach Delay 29.4 18.8 50.1
Approach LOS C B D
Queue Length 50th (ft) 584 120 336 245 162 124
Queue Length 95th (ft) 691 244 #420 290 #284 159
Internal Link Dist (ft) 848 656 1401
Turn Bay Length (ft) 250 260 130
Base Capacity (vph) 1703 943 532 2778 236 637
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.86 0.69 0.88 0.58 0.80 0.37

Intersection Summary
Area Type: Other
Cycle Length: 135
Actuated Cycle Length: 135
Offset: 32 (24%), Referenced to phase 2:EBT and 6:WBTL, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.88
Intersection Signal Delay: 26.5 Intersection LOS: C
Intersection Capacity Utilization 80.9% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.

Splits and Phases:     3: Robert E Lee Rd & Barton Springs Rd
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B-1 - Initial Geometry - Feb 2018







 

 

B-2 - Rehabilitation Feasibility - May 2018



 

 

B-3 - Public Works Management Briefing - 
July 2018 





































 

 

B-4 - Preliminary Renderings - Sept 2018





















 

 

Appendix C - Restart Assessments



 

 

C-1 - Project Update – Nov 2021
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Project: City of Austin – Barton Springs Road Bridge over Barton Creek 
 
 
 
 
 
Document: Interim Bridge Status Memorandum 
 
Revision Date of Issue Description 

D0 01/17/19 Draft Issue for Internal Comment 
D1 01/25/19 Draft Issue for City Management Team Review/Comment 
D2 02/24/22 Draft Issue for City Management Team Review/Comment 
   
   
   
   

 
 
 
 
Statement of Limitations 
 
This report is intended for the City of Austin and is not to be distributed to third parties 
outside the City’s organization. 
 
This interim memo provides an update regarding the status of the conceptual design work 
performed by URS for the proposed facility. This work is ongoing and not complete. 
Information included in this memo is subject to change prior to release of the Final Bridge 
Conceptual Engineering Report. 
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1. INTRODUCTION 

1.1 Background 

URS is under contract to the City of Austin to conduct a variety of tasks to evaluate 
rehabilitation or replacement options for the Barton Springs Road Bridge over Barton 
Creek. The location of the bridge, at the entrance to Zilker Park, is a focal point of 
key community events such as the Austin City Limits Music Festival, South by 
Southwest Conference and Music Festival (SXSW), Barton Springs, Trail of Lights, 
and Blues on the Green. Barton Springs Rd. and the associated bridge is also a key 
connection for vehicular, bike, and pedestrian access linking Mopac to downtown and 
the South Lamar/Congress corridors, as well as providing the primary northern 
entrance to the Zilker and Barton Hills neighborhoods via Azie Morton Rd., located 
immediately east of the bridge. 

The three-span open spandrel concrete arch bridge was originally built in 1925 and 
was expanded to the north in 1946. The current bridge is 212’ long and 58’-8” wide. 
The age of the structure has warranted progressively more detailed inspection and 
condition assessments over time. In addition, the bridge geometry is functionally 
obsolete with respect to bikes and pedestrians, and the roadway west of Azie Morton 
is un-aligned with the roadway east of Azie Morton. The City’s preliminary bridge 
deck concept approximately doubles the width of the bridge deck to accommodate 
wider sidewalks on either side of the bridge, two bicycle lanes, four travel lanes, and 
a median to match the cross section of Barton Springs Road established by a 
previous  reconstruction of that roadway east of Azie Morton. 

The bridge is currently a bottle-neck, with congestion for all modes of travel at the 
Barton Springs Road/Azie Morton intersection. The proximity of the bridge and Azie 
Morton intersection (including structural cantilevered sidewalk) specifies the two 
features are integral to one another. For that reason, in addition to the evaluation of 
the bridge structure, the City is interested in understanding the potential for reducing 
congestion at this intersection and entrance to Zilker Park via assessment of 
potential improvements to the combination of roadway, bridge, and intersection. 
Reducing congestion will provide future benefits to the local neighborhoods, 
commuters (all travel modes), local businesses, as well as Zilker Park users and 
event attendees. 

1.2 Project Objectives 

URS has been contracted (C.I.P. Project Number 5873.031) to provide design 
services for rehabilitation or replacement of the existing bridge. The original project 
scope included consideration of two potential bridge rehabilitation options and 
additional options for bridge replacement. A general description of these options is: 

• Rehabilitation Option 1:  One option to rehabilitate and preserve the existing 
structure… This option must include consideration of a retrofit… bridge railing 
system to upgrade the substandard existing railings. This option also includes 
consideration and feasibility of a complementary structure or other means to 
adequately address additional capacity desired for bike and pedestrian traffic 
on both sides of the bridge. 

• Rehabilitation Option 2:  One option to rehabilitate the existing structure and 
enhance the deck by widening it to incorporate wider sidewalks and a bike 
lane on both sides. This new bridge deck option may either be placed on the 
existing substructure or a widened, expanded substructure as necessary. 
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• Replacement Options:  Three options for complete reconstruction of the 
bridge designed to modern structural codes to include a wider bridge deck to 
allow for realigning the Barton Springs Road intersection for improved safety, 
bike lanes on both sides, and wider ADA compliant sidewalks. 

1.3 Bridge Engineering Process 

The overall process envisioned for the bridge rehabilitation/replacement is as follows: 

• Preliminary Selection and Concept Engineering. This phase will assess the 
feasibility of bridge rehabilitation or replacement. Based on the preferred 
option, this phase will also select the bridge type and style, and preliminary 
concept options; this will include preliminary design options and conceptual 
evaluations of each option. The evaluations will consist of assessments such 
as bridge structural engineering, architectural, roadway, utilities, and 
environmental feasibility. These options will be supported, and the 
evaluations vetted by City of Austin stakeholder departments and executive 
management. Public involvement will be conducted, with specific stakeholder 
and public meetings conducted at strategic milestones. The result of the 
Preliminary Selection phase will be a vetted/selected bridge design option; 
this phase will be documented in a Bridge Conceptual Engineering Report 
(BCER). The confirmed design option will then proceed to the design phase. 

• Preliminary (30%) Design. This phase consists of the 30% Design and the 
Preliminary Engineering Report. The primary outcomes of this phase include 
obtaining detailed information from onsite topographic and bathymetric 
surveying, engineering field investigations, and environmental field 
investigations. This detailed information will allow for preliminary detailed 
engineering of bridge and roadway areas. It will also allow for early 
coordination with federal, state, and local permitting agencies to vet the 
design and determine the available strategies for obtaining permits/approvals 
of the design to support bidding/construction. 

• Final Design and Permitting. Includes detailed design for all disciplines, and 
obtaining permits and approvals from all federal, state, and City agencies and 
departments. 

• Bidding and Construction. This phase includes obtaining bids and City 
contracting for the Construction Contractor and managing the construction 
process. 

1.3.1 Preliminary Selection and Concept Engineering – Process Phase 1 

Due to funding limitations, the overall Preliminary Selection process was divided into 
smaller scopes of work. The first scope of work (Phase 1) was the Bridge Inspection 
and Condition Assessment. The objective of this phase was to understand the 
condition of the existing bridge based on a detailed visual inspection and selected 
sampling/testing of the bridge concrete. It was also understood that the results of 
this phase may provide insight into the viability of one or both rehabilitation options. 

The Bridge Inspection and Condition Assessment Report for Barton Springs Road 
Bridge [R-1] was submitted in January 2017. The condition assessment report 
indicated that the overall bridge was in fair condition; however, the deck (with 
integral longitudinal joint), floor beams, and spandrel columns had exhibited the 
most degradation, although all structural components had exhibited some 
degradation. As a result, any rehabilitation desiring increased service life would need 
to remove the deck, floor beams, and spandrel columns, essentially stripping the 
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structure down to the arch ribs as a starting point. As indicated in the report, these 
results, by definition, remove Rehabilitation Option 1 as a feasible alternative, since 
the intent of that option was a "low-impact", “preserve-structure” rehabilitation 
option from visual, construction, and cost standpoints. 

Based on the above, the URS Team is focusing on Rehabilitation Option 2 and on 
potential bridge replacement options moving forward. 

1.3.2 Preliminary Selection and Concept Engineering – Process Phase 2 

The second scope of work, and the subject of this memorandum, expands on the 
bridge condition inspection, and focuses on: 

• Load capacity and rehabilitation analysis of the existing bridge; 
• An assessment of roadway/intersection needs and intersection options to 

complement the options associated with bridge replacement and 
rehabilitation; 

• Structural assessment of Rehabilitation Option 2; 
• Development and assessment of three bridge replacement concepts/options; 

and 
• Preliminary costing for the rehabilitation and replacement options. 

The intent of Phase 2 is to provide the City an understanding of the roadway/ 
intersection/bridge needs and options to meet those needs, in order to guide the 
remaining phases of concept and design refinement and bridge selection. 

1.3.3 Preliminary Selection and Concept Engineering – Process Phase 3 

Phase 3 and beyond will provide the remainder of the Preliminary Selection phase, 
and will focus on the full vetting of the rehabilitation and/or replacement options. 
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2. SUMMARY OF RESULTS 

This section of the report summarizes the work performed as part of this Phase 2 
Scope of work, and associated technical findings. 

2.1 Bridge Cultural/Historical Background 

The original Barton Springs Road bridge was built in 1925 and widened to its current 
configuration in 1945. The bridge is located adjacent to Zilker Park, which is listed in 
the National Register of Historic Places (NRHP); the bridge is considered a 
contributing resource to the Park. The Barton Springs Archeological and Historical 
District (formed in 1985) is also located within the Zilker Historic District and the 
downstream boundary of this district is in close proximity to the bridge. 

The work performed to date has focused primarily on the roadway and structural 
feasibility and concepts associated with future bridge rehabilitation or replacement 
options. It is understood that all future planning and design work will also include 
coordination and discussions with key cultural/historic preservation stakeholders 
such as the City’s Parks and Recreation Department (PARD) and Historic Preservation 
Office, as well as the Texas Historic Commission (THC). 

2.2 Barton Springs/Azie Morton Road Intersection Assessment 

As discussed above, the location of the bridge, at the entrance to Zilker Park, is a 
focal point of key community events and gatherings such as the Austin City Limits 
Music Festival. Barton Springs Road (and bridge) is also a key commuter corridor 
with access to Mopac and Bee Caves Road, as well as being a key entry/exit to the 
Zilker and Barton Hills neighborhoods via Azie Morton Road. The Azie Morton Road 
intersection, due to this proximity, is integral to any future bridge work. 

In addition to the evaluation of the bridge structure, a traffic analysis was conducted 
in the area to understand the potential for reducing congestion at the Barton 
Springs/Azie Morton intersection and entrance to Zilker Park. Existing traffic counts 
and intersection turning movements were reviewed and anticipated traffic growth 
patterns through the year 2040 were incorporated. 

The results of the study indicated that inclusion of right turn bays for both Barton 
Springs Rd. and Azie Morton Road would improve vehicle operations and reduce 
delays during peak hour traffic. Accordingly, these improvements were incorporated 
into the concept development for both bridge rehabilitation and replacement. 

2.3 Roadway Alignment Concepts (Rehabilitation vs Replacement) 

The existing centerline alignment of Barton Springs Road contains a Point of 
Intersection (PI) within or near the Azie Morton Road intersection. The effects of this 
PI appear worse in the westbound (WB) direction due to the narrow existing bridge 
and forced lane shift across the intersection related to the existing WB left turn lane 
to Azie Morton. This adverse geometry can be alleviated somewhat with the 
Rehabilitation Option (see Figure 2-1), but is entirely resolved with the Replacement 
Option (see Figure 2-2). 

2.3.1 Rehabilitation Option 

The Rehabilitation Option will reuse portions of the existing bridge structure (with 
rehabilitation measures implemented) and widen each side to provide the ultimate 
width necessary for proposed multi-modal travel ways. Due to complexities involved 
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in variable-width bridge widening, it is not feasible to adjust the Barton Springs Road 
centerline alignment bearing along the bridge in the Rehabilitation Option. Proposed 
improvements in this option include: widened pedestrian paths, potential for 
additional pedestrian amenities along the north side, improved bicycle facilities, 
maintain two vehicle travel lanes in each direction, full-width median opposite the 
WB left turn lane to Azie Morton, eastbound (EB) right turn lane to Azie Morton, and 
northbound (NB) right turn lane from Azie Morton to Barton Springs Road. However, 
the PI condition will remain, and future drivers will experience a slight shift as they 
travel through the Azie Morton intersection. 

2.3.2 Replacement Option 

The Replacement Option will remove the existing bridge structure in its entirety and 
provide a new structure with the ultimate width necessary for proposed multi-modal 
travel ways. The proposed structure will be designed with the centerline alignment 
bearing matching the existing roadway east of Azie Morton. This will require a minor 
transition within the centerline radius just west of Barton Creek that will not contain 
a PI and will meet current City of Austin design requirements. 

This revised centerline alignment can accommodate the preservation of the historic 
stone monuments marking the entrance to Zilker Park. Proposed improvements in 
this option include the same benefits listed under the Rehabilitation Option with the 
added benefit of having a consistent alignment that meets current design standards 
and eliminates the PI condition within or near the Azie Morton intersection. 
Additionally, this option allows for lengthening the bridge by moving the western 
abutment to the west, In so doing, the Replacement Option provides additional space 
to facilitate improvements to existing Zilker Park facilities, such as walking paths and 
the Zilker Zephyr miniature railroad, both of which pass under the Barton Springs 
Road Bridge on the west bank. This additional space for improvements is not feasible 
with the Rehabilitation Option. 

2.4 Maintenance of Traffic / Construction Phasing 

General Construction Phasing and Maintenance of Traffic (MOT) during construction  
are similar for both Rehabilitation and Replacement Options. Due to the nature of 
this key commuter corridor and special events center, and due to the anticipated 
duration of the bridge construction, it was thought to be essential to maintain all four 
lanes of traffic in operation during bridge construction. It is currently planned to 
include three phases of construction, maintaining two traffic lanes in each direction 
with traffic shifts between each phase to accommodate the subsequent phases of 
work. There are likely to be occasional lane closures for specific components of the 
work or to facilitate material and/or equipment loading and unloading, but these 
should be limited to off-peak hours. More specific descriptions of each phase are in 
the sections below and illustrated in Figures 2-3 to 2-5. An illustration of the 
completed plan view and typical section is shown in Figure 2-6. 

2.4.1 Phase 1 (Figure 2-3) 

Phase 1 of the MOT will be split into 2 Steps to maximize vehicle and pedestrian 
movement through the project. 

Phase 1 Step 1 

• Shift traffic along Azie Morton Road over to the west to setup a work zone on 
the east side of Azie Morton.  Construct proposed retaining wall, right turn 
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lane, and new sidewalk on Azie Morton.  Pedestrian traffic will be unaffected 
by this phase of MOT and can continue to travel on existing facilities. 

Phase 1 Step 2 

• Maintain traffic along Barton Springs Road generally in existing locations with 
appropriate protections (concrete barriers and advanced warning devices) 
installed to inform and protect traveling public and to protect construction 
workers, materials, and equipment. 

• Detour pedestrian traffic wanting to cross Barton Springs from Azie Morton 
along east side of Azie Morton on newly constructed sidewalk.  A temp 
crossing will be set up on the east side of the Azie Morton / Barton Springs 
intersection. 

• Construct north and south portions of Barton Springs Road bridge / approach 
pavement with appropriate permanent and temporary barriers as well as 
retaining wall and pavement cantilevered sidewalk along east side of Azie 
Morton Road. 

• Proposed improvements constructed during this phase will facilitate traffic 
operations during construction and then can be further developed to provide 
enhanced pedestrian amenities such as unique gathering places and/or 
overlooks to Barton Creek and Lady Bird Lake with direct pedestrian 
connections to trails passing under the bridge along Barton Creek. 

2.4.2 Phase 2 (Figure 2-4) 

• Update MOT signs, structures, and devices to facilitate Phase 2 work. 
• Split WB traffic along Barton Springs Road.  One lane will be routed onto the 

new bridge constructed during Phase 1, and the other lane will be routed 
down the existing outside lane of WB traffic. 

• Split EB traffic along Barton Springs Road.  One lane will be diverted to what 
was the inside lane of WB traffic, and the other will be routed onto the new 
bridge constructed in Phase 1. 

• Shift NB and SB traffic along Azie Morton Road to the east onto pavement 
completed during Phase 1. 

• Demolish (for replacement) or redeck (for rehabilitation) existing EB bridge. 
• Shift EB pedestrian traffic from the existing bridge to the new bridge 

constructed in Phase 1. 
• Construct southern interior portion of proposed Barton Springs Road bridge 

and approach pavement. 

2.4.3 Phase 3 (Figure 2-5) 

• Update MOT signs, structures, and devices to facilitate Phase 3 work. 
• Split WB traffic along Barton Springs Road.  One lane will continue on the 

bridge built in Phase 1. The other lane will be shifted south onto the new 
bridge built in Phase 2. 

• Split EB traffic along Barton Springs Road. One lane will remain on the bridge 
built in Phase 1.  The other lane will be routed onto the bridge built in Phase 
2.  To make the geometry of this shift work, the left turn off of Barton Springs 
Road onto Azie Morton Road will need to be closed.  The left turn can still be 
made, it will just need to be combined with the straight lane. 

• Maintain pedestrian traffic as it was in Phase 2. 
• Demolish (for replacement) or redeck (for rehabilitation) existing WB bridge. 
• Construct northern interior portion of proposed Barton Springs Road bridge 

and approach pavement. 
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2.4.4 Final Tasks – Complete Construction 

• Update MOT signs, structures, and devices to facilitate final tasks for bridge 
completion. Remove temporary features no longer needed. 

• Route all Barton Springs Road traffic onto permanent approach pavement and 
bridge completed in previous phases – shift lanes toward median to extent 
necessary to construct barriers between roadway and pedestrian areas.  

• Shift vehicle and pedestrian traffic into final proposed locations after 
miscellaneous elements are completed. Remove all remaining temporary 
features and perform final site cleanup for project acceptance by the City. 

2.5 Bridge Rehabilitation Summary 

2.5.1 Introduction 

As discussed above, the URS Team has performed an assessment of Rehabilitation 
Option 2, taking into consideration the roadway geometry and MOT needs. The 
rehabilitation of the existing structure within the proposed widened cross section is 
considered a feasible design alternative. This alternative provides for preservation – 
primarily through concrete remediation and cathodic protection methods – of the 
existing bridge main arch and substructure elements. However, replacement of the 
existing bridge deck, floor system, and arch spandrel columns is required based upon 
the amount of deterioration present in these reinforced concrete elements. Detailed 
information regarding the condition evaluation of the existing bridge elements was 
provided in the 2017 Bridge Inspection and Condition Assessment Report by URS and 
the associated 2017 On-Site Sampling and Laboratory Investigation by CTL Group. 

2.5.2 Bridge Rehabilitation Feasibility 

The feasibility of the proposed design alternative has been studied in the context of 
providing the following requirements: 

• Required roadway section; 
• Load-carrying capacity in accordance with the current AASHTO LRFD Design 

Code; 
• Aesthetic compatibility with respect to the original structure(s); 
• Future remaining service life that is comparable to that of a replacement 

structure; and 
• Construction cost that is competitive with that of a replacement structure. 

It is still too early in the planning process to develop detailed architectural styles or 
designs and coordinate same with the THC and stakeholders. Based on previous 
discussions with THC related to similar types of projects, the new bridge elements 
constructed as part of an overall rehabilitation should not be a replica of, but be 
complementary to, the existing bridge elements. Reconstruction/rehabilitation will be 
accomplished in individual stages with no reduction of the existing roadway lane 
capacity as in the above MOT descriptions; however, pedestrian traffic will be limited 
periodically and required to detour during the reconstruction.  Also, extensive 
temporary falsework with associated foundations within Barton Creek will be required 
to support new portions of the bridge rehabilitation while it is being constructed.   

2.5.3 Description of Existing Condition 

The south structure is 97 years old, and the north structure is 76 years old. The 
bridge overall has a condition rating of "Fair," and most structural components 
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generally have a condition rating of “Good”, based on the FHWA Condition Rating 
Guidelines. As indicated by the recommendations of the 2017 Bridge Inspection and 
Condition Assessment Report, the preferred method of mitigating corrosion of the 
existing bridge elements is to limit water intrusion through the deck. With respect to 
the arch ribs and piers, the main load-carrying members, the results of the concrete 
testing indicate that the concrete quality is generally good. However, additional steps 
to implement means of cathodic protection into the structure are also desired, since 
the depths of carbonation and chloride content at some locations in the arch ribs are 
at the level of the reinforcement and at a concentration consistent with the threshold 
for initiation of corrosion of the reinforcing bars. 

Given the advanced age of the deck, and the fact that the most serious deterioration 
is found within the vicinity of the longitudinal deck joint, it is preferable to replace 
the deck entirely and eliminate the longitudinal joint and transverse joints where 
practical. In addition, the spandrel columns exhibit low concrete compressive 
strength and severe cracking, spalling, and/or delamination (2017 On-Site Sampling 
and Laboratory Investigation). The cracking of the shorter spandrel columns is 
further exacerbated by their structural configurations (moment connections at both 
the top and bottom), which attract an inordinately large amount of shear loading. 

Therefore, any proposed bridge rehabilitation strategy that provides a substantial 
increase in service life requires “stripping” the structure down to the arch ribs and 
reconstructing the spandrel columns, floor system, and deck. 

Unknown Information:  Some key unknown information that requires further 
investigation includes the following items: 

• The results of a future concrete corrosion Inspection and Testing Program to 
better identify the levels of corrosion of existing bridge elements to remain in 
place. The outcome of this sampling and testing work may indicate that 
rehabilitation is not practical or feasible with respect to the estimated 
remaining service life of the original bridge elements. 

• The effects upon existing foundations from adjacent construction on existing 
or new foundations. 

• The existing West Abutment foundation – the original drawings appear to 
indicate that the bridge foundation is in fine-grained soils and not on 
limestone. Additional investigations are warranted, and pending these results, 
additional foundation remediation may be required. 

Each of these items can likely be contained within the contingent cost ranges 
developed for the bridge rehabilitation described below; however, the final condition 
of the existing bridge elements to remain could possibly discourage or disqualify this 
design alternative. 

2.5.4 Service Life Estimates 

It is currently estimated that the bridge structure will begin to require significant 
maintenance in 3 to 5 years if the current level of corrosive activity goes unchecked. 
The major items identified as being susceptible to corrosion are elements of the floor 
system and the spandrel columns. This rehabilitation alternative addresses those 
items, as well as future needs. While an exact corrosion remediation strategy has not 
been identified, it is anticipated that both remediation repairs and the installation of 
a cathodic protection system will be employed as part of the rehabilitation. The 
further remediation and protection means and methods are not yet fully developed. 
The extent and details of this system will require future bridge material sampling and 
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testing work for evaluation of the existing structural elements. Potentially, the 
outcome of this study may suggest that this proposed rehabilitation option is not 
practical or feasible with respect to the estimated remaining service life of the 
original bridge elements. 

In accordance with current design practices, it is anticipated that the level of 
remediation and future corrosion mitigation methods will be employed to achieve an 
additional 50 to 75 years of bridge service life subsequent to the rehabilitation. It is 
not anticipated that this work will have significant effect upon the historic character 
of the bridge, since requirements for any repairs and the final concrete finish of both 
existing and new bridge elements would be vetted with the THC and would be 
intended to adhere to or complement the characteristics of the original bridge 
construction. 

2.5.5 Existing Structure - Load Capacity Estimates 
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2.5.6 Rehabilitation Concept and Components 

The proposed roadway and sidewalk section accommodated by the new structure is 
109’-4” in width (see Exhibit 2-1). The existing bridge is only 58’-8” in width. In an 
effort to preserve the historic character of the existing bridge, the additional width 
will be accommodated by a nearly symmetrical widening with two additional arch 
sections on each side that are visually/dimensionally similar to their adjacent 1925 
Original Structure and 1945 Widened Structure elements. 

 

Exhibit 2-1. Roadway/Sidewalk Cross-Section Rehabilitation Option Concept 

 
The rehabilitation concept is based upon the need to provide adequate load carrying 
capacity in accordance with AASHTO LRFD criteria and to repair/replace deteriorated 
structural elements as required, while preserving the primary aesthetic and historic 
features of the existing bridge to the maximum extent possible. Again, it is 
understood that rehabilitation strategies in the future will necessitate coordination 
with THC and similar stakeholders. Additional widening is accommodated by 
providing additional main structure elements that are aesthetically compatible with 
the existing bridge elements. 

To provide the required additional load carrying capacity for the existing bridge arch 
ribs, spandrel columns, and piers, longitudinal stiffening elements/beams are 
proposed to be incorporated into the new deck system (see Exhibit 2-2). A single 
stiffening beam is placed over each arch rib, which redistributes a portion of the 
externally applied dead and live loads. An analysis of the structure incorporating an 
18-inch-deep by 24-inch-wide stiffening element that is composite with the arch rib 
in the vicinity of the arch crown results in a reduction of applied loads to the arch rib 
and piers that makes this rehabilitation concept feasible with respect to meeting 
AASHTO LRFD load requirements. Also, it is anticipated that in addition to this 
element being “fixed” with the arch ribs over the crown section, the stiffening beams 
would be placed on bearings – or possibly with concrete hinge connections - over the 
remaining spandrel columns to mitigate the aforementioned large shear loads being 
transferred to the spandrel columns. Finally, localized shear and bending retrofits are 
required at the arch spring lines adjacent to the abutments. 
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Exhibit 2-2. Features of Rehabilitated Bridge 

 
The structure widening on the skewed section over Barton Creek is accomplished in a 
manner similar to the 1945 addition to the Original 1925 bridge. Transverse floor 
beams are provided that are normal to the arch ribs with longitudinal deck beams 
provided between each pair of arch ribs to allow for a framing plan of the deck 
supports, as well as the spandrel columns to be uniform throughout the entire width 
of the widened structure along the skew. 

In an effort to ‘complement’ the visual character of the existing bridge, the new 
widened sections – two arch ribs per side - will not require the incorporation of the 
additional longitudinal stiffening elements. URS has used this method of 
rehabilitation for the recent design of the widening and jointless reconstruction of the 
Henley Street Bridge in Knoxville, Tennessee – another historically significant 
structure. 

Other than localized repairs, no retrofit of the existing bridge substructure is 
currently anticipated. As differing from the original design, preliminary geotechnical 
recommendations include the use of drilled shaft foundations for the new 
substructure units. An advantage of drilled shaft construction is the mitigation of 
environmental impacts to Barton Creek associated with cofferdam construction and 
stream bed excavation. 

2.5.7 Rehabilitation Renderings 

As part of this study, renderings have been prepared for the rehabilitation concept; 
as described above, it is still too early in the planning process to develop detailed 
architectural styles, and so for purposes of this memorandum and renderings, new 
bridge elements will appear very similar, which is the result of being early in the 
planning and concept process. The renderings in Figures 2-7 to 2-12 provide a 
conceptual depiction of the sequence of construction, beginning with removal of deck 
and spandrel columns, construction of new arches, and ending with a depiction of the 
completed rehabilitation. 

2.5.8 Estimated Costs 

Some preliminary bridge costs have been developed for the construction of this 
alternative. The concept-level cost considers typical bridge structural items, but it 
does not include overall project costs such as those for approach roadways, trails, 
retaining walls, utilities and other ancillary features. An estimated raw construction 
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cost of the bridge rehabilitation option ranges from roughly $425 to $700 per square 
foot of deck area. The cost range includes contingencies for unknowns and is based 
on the current early stage in design and associated cost variances.   

The raw cost estimate range presented does not include escalation contingencies 
which may exist in an inflationary period; however, it does assist in ranking options 
based on consistent application of unit costs.  Also, the rehabilitation cost is a 
present cost and does not account for the time value of money related to 
maintenance costs and the building of a replacement bridge at some time in the 
future.  For example, if the rehabilitated bridge would need to be replaced 50 years 
in the future and the new bridge would need to be replaced 100 years in the future, 
building a new bridge extends the replacement cycle by 50 years. 

2.6 Bridge Replacement Summary 

2.6.1 Introduction 

The URS Team was requested to develop some high-level concepts for bridge 
replacement alternatives, to help provide high level alternative comparisons to the 
more detailed rehabilitation feasibility assessment. In parallel to the development of 
the rehabilitation option, the URS Team worked to satisfy project requirements and 
goals with replacement alternatives. When developing the concept replacement 
options, the following primary project objectives were considered: 

• Maintenance of Traffic; 
• Cost; 
• Durability and Sustainability; 
• Aesthetics; and 
• Improved Interface with Barton Creek and Trail Features. 

2.6.2 Bridge Replacement Feasibility 

The main aspect related to the feasibility of new bridge alternatives relates to traffic 
control, phased demolition of the existing bridge, and corresponding phased 
construction of the new bridge (see Figure 2-2). Both the existing and new bridges 
will remain stable, and possess required load capacity, as the phased construction is 
advanced. The demolition of the existing bridge will also require temporary walls to 
hold the soil embankment while the new bridge abutments are constructed. For 
Options 1 and 2 described below, temporary falsework with associated foundations 
within Barton Creek will be required to support the bridge while it is being 
constructed.  Drilled shaft foundations are anticipated for the new permanent bridge; 
thus, none of the existing structure will be reused structurally. Nonetheless, the 
existing bridge may be reused for fill, rip-rap, scrap, or other needs as feasible. 

2.6.3 Replacement Concept and Components 

The URS Team developed several conceptual replacement alternatives that used a 
consistent superstructure design and variation of themes for the substructure. For 
the sake of economy and their compatibility with the proposed phased construction, 
TxDOT I-Beams were chosen as the primary longitudinal load carrying elements. 
These are intended to be constructed in pairs with intermediate diaphragms framed 
to substructure supports. This framing concept will dramatically increase visual 
transparency for the underside of the bridge and reduce visual clutter by cutting the 
number of substructure elements in half. Thus, four substructures will be used for 
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the replacement bridge alternative, while eight substructures are used with the 
rehabilitation concept.  

For the longitudinally framed arch (Option 1) and longitudinally framed single column 
substructure (Option 2): 

• The intermediate diaphragms support the girders indirectly, i.e., the girder is 
offset from the substructures transversely.  

• It is anticipated that longitudinal and transverse post-tensioning will be used 
to assist in carrying loads in the beams and diaphragms.  

• The renderings show concrete with the shape of a truncated pyramid 
extending from the girder face at the intermediate diaphragm points. These 
blocks are used to protect anchorages for the transverse post-tensioning. 

For the transverse framed substructure dual column substructure (Option 3): 

• A Y-shaped column will provide a direct support for pairs of girders, i.e., each 
girder is supported by a leg of the “Y”. Longitudinal post-tensioning of the 
girders and transverse post-tensioning of the diaphragms is eliminated. 

• Blocks at the exterior fascia of the girders and the diaphragms are eliminated. 
• Temporary falsework to support the girders during construction is eliminated. 

For the substructures, the alternatives developed are single, double, and three portal 
forms. In terms of structural behavior, Option 1, which has arch supports extending 
to each bank, will behave like a thrust arch. For Options 2 and 3, the girders frame 
directly to intermediate substructures and exhibit beam action. Beam action framing 
has the advantage in that intermediate foundations do not need to resist large thrust 
loads from the arch, and more open space is created at the ends of the bridge for 
trail access. 

Renderings of the replacement options are included in Figures 2-13 to 2-15. These 
renderings show views of the completed bridge. Figures 2-16 and 2-17 show views of 
the deck with conceptual landscaping and pedestrian amenities. As with the 
rehabilitation alternative, it is understood that any replacement strategies moving 
forward will include extensive coordination with THC and similar cultural/historical 
stakeholders. 

2.6.4 Estimated Costs 

Similar to rehabilitation, preliminary bridge costs have been developed for the 
construction of replacement alternatives. These costs consider typical bridge 
structural items, but do not include overall project costs such as those for approach 
roadways, trails, retaining walls, utilities, and other ancillary features. An estimated 
raw construction cost of the bridge replacement options ranges from roughly $400 to 
$750 per square foot of deck area. The cost range is based on the current early 
stage in concept design and associated cost variances, as well as the greater 
diversity of feasible bridge types and aesthetics from which to select. 

Again, the raw cost estimates presented do not include escalation contingencies 
which may exist in an inflationary period; however, they do assist in ranking options 
based on consistent application of unit costs. 

2.7 Conceptual Zilker Park/Pedestrian Opportunities 

Closely associated with the proposed bridge, roadway, and sidewalk improvements 
will be new park/pedestrian improvements to provide improved connectivity from 
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existing facilities to the new construction. The bridge project anticipates 
improvements to existing park/pedestrian facilities as well as construction of new 
facilities. While still in the early planning stages, this memo provides some potential 
opportunities and improvements, as shown in Figure 2-18 and described below. This 
conceptual plan shows the completion of trails, streambank stabilization, and other 
improvements, described below. 

2.7.1 Structure/Tree Protection and Mitigation 

Key historic structures such as the existing park monuments and the pecan grove 
picnic area will be protected from disturbance during the work; these important 
facilities are part of the historical character of the park. Heritage trees that have the 
potential to be in conflict with the bridge construction have been assessed; these 
trees can be moved/re-located to mitigate potential damage or alternatively can be 
stabilized and protected depending upon the degree of conflict. These aspects of the 
work will be coordinated with City stakeholders throughout future planning and 
design efforts. 

2.7.2 Zilker Park – Zilker Zephyr 

Figure 2-18 shows a replacement of the Zilker Zypher track with either the 
rehabilitation or replacement scheme. New tracks would need to be placed in/around 
the bridge abutment and reconnected with the existing track at some determined 
distance from the bridge. The alignment of the Zilker Zypher track is directly 
adjacent to the existing western bridge abutment and underneath the bridge. 
Maintaining safe operation of the Zilker Zypher at this current alignment and 
underneath the bridge is not feasible during any future bridge construction. 

With the existing bridge and the rehabilitation option, the track will be located in the 
same approximate location; this existing location has both vertical (headroom) and 
horizontal space constraints. The replacement option provides a shift of the 
abutment to the west and provides an opportunity for more space for the train and 
riders.  

2.7.3 Zilker Park Hike/Bike Trail 

The existing east-side trail underneath the bridge has experienced erosion/ 
undercutting from Barton Creek. Bridge construction would also likely include trail 
improvements such as: 

• Trail stabilization to address erosion issues; 
• Slope stabilization under and adjacent to bridge; and, 
• Restored trail segments to connect to existing trail further north/south. 

The existing west-side trail underneath the bridge includes a pedestrian bridge that 
is located to avoid the existing arches. For the bridge rehabilitation option, the 
pedestrian path and bridge will need to be removed and rebuilt to accommodate new 
arches, with associated headroom and bridge structure requirements. For a bridge 
replacement option, the pedestrian path and bridge can be similarly removed and 
rebuilt; alternatively, the path may be able to be re-located onto the bank adjacent 
to the re-located west abutment, with the additional space made available on this 
side. 

The above improvements to the Butler Hike and Bike trail system are also 
anticipated to be conducted with streambank stabilization elements. Additional trails 
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have been proposed in concept to support the pedestrian amenities located on the 
bridge. These additional trails also provide enhanced pedestrian access from Butler 
Hike and Bike trail to other areas of the park, as shown in Figure 2-18. 

2.7.4 Barton Springs Road 

The existing sidewalk east of bridge on the north side will be re-aligned for 
connection to the new and wider bridge sidewalk, as well as a new transition and tie 
to the existing hike/bike trail. 

Existing cross-walks at the intersection of Barton Springs Rd. and Azie Morton Rd. 
will continue to operate similarly to current operations. However, the final layout of 
the crosswalks will reflect the new lane and roadway geometry, so that there will be 
some minor adjustments in the cross-walk dimensions. 

2.7.5 Azie Morton Road 

The right turn bay on Azie Morton Road is envisioned to be constructed in the initial 
early phase of the project. It is anticipated that this work would accompany work to 
improve historic instability of the adjacent hillside and would also include 
replacement of the existing wood retaining wall along Azie Morton. This extended 
turn bay would include either a temporary or a permanent sidewalk and would 
connect to the existing sidewalk on the south side of Barton Springs Road. 

This new sidewalk east of Azie Morton could be utilized during construction to 
maintain pedestrian access across the bridge. An additional (and possibly temporary) 
pedestrian crosswalk could be included south of the Azie Morton intersection; this 
would allow crossing of Azie Morton during and after construction. 

2.7.6 Bridge Pedestrian Enhancements 

The south side pedestrian sidewalk is anticipated to be widened from its current 
width of roughly 4' to approximately 10' wide to provide additional safety and 
capacity and the potential for a shared-use path. Figure 2-17 shows a concept 
rendering of the southern pedestrian path. 

As described above, MOT strategies are proposed to accommodate and maintain the 
existing four lanes of traffic during construction. This approach will allow an 
opportunity to provide a pedestrian path on the north side that would be significantly 
wider to allow for the higher pedestrian volumes typically encountered on the north 
side. The additional width is especially useful during high pedestrian use and key 
events such as the Trail of Lights, and Austin City Limits Fest. Figure 2-16 is a 
concept rendering of the northern pedestrian bridge path, showing opportunities for 
enhanced placemaking. 

2.8 Pedestrian Maintenance of Traffic Conceptual Plan 

The construction of the Barton Springs Road Bridge (either rehabilitation or 
replacement) impacts several existing park activities. As indicated above, the Zilker 
Zypher and several trails will be affected by bridge construction, and so, anticipate 
upgrades as part of the project. The Pedestrian Maintenance of Traffic Plan (PMOT) 
has conceptually identified possible alternate and temporary routes to address the 
impacted park pathways during construction, as shown in Figure 2-19. The proposed 
pedestrian access plan for the existing Barton Springs Road bridge is predicated on 
maintaining the highest levels of pedestrian access and park functionality as viable. 



Barton Springs Rd. Bridge over Barton Creek Interim Bridge Status  
 

Page 16 

There are several existing trails affected by the Barton Springs Road Bridge 
construction. The existing Butler Hike and Bike trails are located under the existing 
bridge along the east and west banks of Barton Creek. Maintaining safe pedestrian 
access to those trails that are underneath the bridge during bridge construction is 
not feasible. In addition to temporarily re-routing the east and west banks Butler 
Hike and Bike trails, access across the bridge is proposed to be temporarily 
suspended during some construction phases; however, temporary and functional 
alternate pathways have been proposed in concept. 

Mitigation for the temporary trail closures can be accomplished by a variety of 
measures as indicated in Figure 2-19. This includes an existing crosswalk east of the 
bridge, a temporary crosswalk between Lou Neff Road and the west side of the 
bridge, and use of the existing pedestrian bridge across Barton Creek north of Barton 
Springs Road. The combination of the temporary facilities and paths will provide 
similar pedestrian access throughout the construction of the bridge. 

The use of the crosswalk east of the bridge will be coordinated with the construction 
of the hillside slope stabilization near the Umlauf Sculpture Garden, as described 
previously. It is anticipated that the slope stabilization will be initiated prior to the 
need for this crosswalk use and would be one of the first components of the overall 
project. Access to the east bank Butler Hike and Bike trail will also require temporary 
trail improvements north of the bridge. 

The new sidewalk shown on the east side of Azie Morton Road (whether temporary 
or permanent) is intended to carry pedestrians across Barton Springs Road east of 
the bridge, during bridge construction. 

The Azie Morton Road temporary crosswalk is intended to provide access to the east 
bank Butler Hike and Bike trail system and Azie Morton from north or south 
sidewalks of Barton Springs Rd. The crosswalk is located to provide optimal 
pedestrian access to the Butler Hike and Bike Trail. 

The temporary crosswalk west of the bridge is intended to be constructed with a 
short segment of temporary trail to connect to one of the new trails, and is located 
so pedestrians and bicyclists can cross Barton Springs Road west of the bridge during 
construction. The temporary crosswalk is proposed to be removed following bridge 
construction, and pedestrian operations will revert to the present scheme with one 
signaled crossing just east of the bridge. The exact location of the temporary 
crosswalk will be coordinated with vehicular sight lines and may require other 
temporary signage/markings to ensure pedestrian safety. 

The existing pedestrian bridge north of the road can be used for pedestrians north of 
Barton Springs Road, and the temporary pedestrian bridge can be used for hike/bike 
trail users, as well as pedestrians along Barton Springs Road. 

2.9 Preliminary Environmental Issues/Permits 

URS developed a conceptual boundary of the limits of the project area, based on 
some of the preliminary work/construction identified and described in various 
sections of this memo; additional space for construction buffer zones was also 
applied. This study area was used for a preliminary review of proximate 
environmental resource considerations. At this conceptual stage, there was no 
distinction made between bridge rehabilitation and replacement, since their limits of 
construction operations are so similar. 
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URS collected environmental data for the study area from readily available desktop 
sources, including existing Geographic Information Systems (GIS) datasets and 
current, scientific literature. Data requests were submitted through the U.S. Fish and 
Wildlife Service's (USFWS) Information for Planning and Conservation (IPaC) and the 
Texas Parks and Wildlife Department's (TPWD) Texas Natural Diversity Database 
(TxNDD) for lists of federal and state listed species and other protected resources 
which may occur within or near the study area. 

Additional files obtained from the Texas Archeological Research Laboratory (TARL) 
and the Texas Historical Commission (THC) were reviewed for recorded archeological 
sites or districts listed in the National Register, State Antiquities Landmarks, 
Registered Texas Historic Landmarks, local landmarks/districts, architectural 
surveys, cemeteries, or archeological surveys that might occur within or near the 
proposed study area. 

Preliminary data collection findings have been summarized in Table 2-3. This table 
provides a preliminary list of environmental permits and approvals that have been 
identified as potentially applicable, and which will be further vetted in future phases 
of the project. Further investigations and data collection may show that some of 
these potential requirements are not applicable. 

Figure 2-20 was also developed based on the preliminary findings; this figure shows 
some of the anticipated environmental constraints in and around the project area, 
and which are included in Table 2-3. This map or similar maps will be developed and 
updated as future, more detailed investigations are conducted. 

Future construction and environmental permits and approvals will be based, in part 
on the decisions made for bridge rehabilitation or replacement. Many, if not most of 
the environmental constraints will be the same for either. As the project moves 
forward, an effort will be made to first identify environmental constraints, and then 
work to either avoid, minimize, or mitigate impacts to environmental resources. 
Table 2-3 identifies the various agencies with whom coordination efforts will be 
initiated as the project moves forward. Environmental mitigation will be part of those 
coordination efforts, as applicable. 
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Statement of Limitations 
 
This report is intended for the City of Austin and is distributed to third parties outside the 
City’s organization, with their consent. 
 
This interim memo provides a direct comparison between the rehabilitation and replacement 
options for the Barton Springs Road Bridge over Barton Creek and provides a recommendation 
from the design team.  This report is intended to outline the current design approach and 
highlight the pros and cons associated with the rehabilitation and replacement concepts. To 
limit the size and focus of this memo, the detailed work associated with existing bridge 
inspection and preliminary concept development and analysis are incorporated by reference. 
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1. INTRODUCTION 

This section of the report summarizes the purpose and need for the project and 
provides some Cultural and Historical Background. 

1.1 Purpose and Need 

The purpose and need for this project is centered on safety-related bridge 
improvements that address the following items: 

 Age of structure / structural degradation; 
 Insufficient bike / pedestrian paths (functionally obsolete); 
 Bridge roadway lanes not aligned with lanes east of Azie Morton; 
 Hillside instability (rock fall) and obsolete retaining wall on Azie Morton east 

side at intersection; 
 Elevated / overhanging sidewalk integral to intersection – past movement / 

cracking; and 
 Bridge / intersection congestion. 

1.2 Bridge Cultural / Historical Background / Existing Condition 

The original Barton Springs Road bridge was built in 1925 and widened to its current 
configuration in 1945. The bridge is located adjacent to Zilker Park, which is listed in 
the National Register of Historic Places (NRHP); and is considered a contributing 
resource to the Park. The Barton Springs Archeological and Historical District (formed 
in 1985) is also located within the Zilker Historic District and the downstream boundary 
of this district is in close proximity to the bridge. 

The age of the south and north structures is 97 and 76 years, respectively. The bridge 
overall has a condition rating of "Fair," and most structural components generally have 
a condition rating of “Good”, based on the FHWA Condition Rating Guidelines.  

Given the advanced age of the deck, and the fact that the most serious deterioration 
is found within the vicinity of the longitudinal deck joint, it is necessary to replace the 
deck entirely and eliminate the longitudinal joint and transverse joints where practical. 
This precludes efforts to keep and repair all of the existing bridge components. In 
addition, the spandrel columns exhibit low concrete compressive strength and severe 
cracking, spalling, and/or delamination (2017 On-Site Sampling and Laboratory 
Investigation). The cracking of the shorter spandrel columns is further exacerbated by 
their structural configurations (moment connections at both the top and bottom), 
which attract an inordinately large amount of shear loading. 

Therefore, any proposed bridge rehabilitation strategy that provides a substantial 
increase in service life requires “stripping” the structure down to the arch ribs and 
reconstructing the spandrel columns, floor system, and deck.  Sliding bearings at the 
tops of the new spandrel columns will decouple the deck from the supporting structure. 
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Figure 1.  Deterioration of Longitudinal Beam 

 
In addition to the condition of the existing bridge, the site presents a number of 
challenges and constraints.  Many of these are illustrated in the issues map below: 

 

Figure 2.  Barton Springs Rd. Bridge Challenges and Constraints 
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2. DESIGN CONCEPTS 

2.1 Design Elements Common to Both Rehabilitation and Replacement 

Barton Springs Road serves as a vital roadway connector. Improvements include the 
realignment of the travel lanes to improve or eliminate the current offset movement 
at the Azie Morton Road interchange.  

The bridge provides a vital bicycle and pedestrian link to the Zilker Park and the 
existing bike/ pedestrian facilities are inadequate.  The redesigned bridge provides 
dedicated bike lanes as well as a 14 ft.  wide sidewalk on the south side of the bridge 
and an 18 ft. wide shared use path on the north side of the bridge.  The design also 
links the sidewalks to the park trail system and accommodates the trails underneath 
the bridge.  

Lastly, the design will maintain space for the “Zilker Eagle” train that will be refurbished 
in the near future. 

Both the rehabilitation scheme and the replacement scheme share the same above-
deck configuration, resulting in an overall bridge width increase from 59 ft. to 109 ft.   
Therefore, either approach will provide the same result with respect to traffic and bike/ 
pedestrian movements. 

    

 

Figure 3.  Bridge and Roadway Proposed Geometric Plan 

 
2.2 Rehabilitation Option 

The Rehabilitation Option will reuse portions of the existing bridge structure (with 
rehabilitation measures implemented) and widen each side to provide the ultimate 
width necessary for proposed multi-modal travel ways.  
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Due to the deterioration of the existing bridge, only the existing arch ribs will remain. 

 

Figure 4.  Bridge Rehabilitation – Remove Deck and Spandrel Columns; Remediate 
Remaining Structures 

 
Once the arches are exposed, work will include reinforcement of the existing 
abutments, repairs to the arches and installation of a cathodic protection system to 
reduce further deterioration of the steel rebar in the arch ribs.  

Four additional lines of arch ribs will be added to accommodate the wider deck above.  
Therefore, the existing arch ribs will only be visible when viewed from underneath the 
structure. 

 

Figure 5.  Install New Arch Ribs, Spandrel Columns and Extend Abutments 

 
The fully rehabilitated bridge will maintain the overall appearance and configuration of 
the existing bridge, utilizing similar details for the arches, spandrel columns, 
longitudinal beams, etc.  In accordance with current design practices, it is anticipated 
that the level of remediation and future corrosion mitigation methods will be employed 
to achieve an additional 50 to 75 years of bridge service life subsequent to the 
rehabilitation.   
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While the rehabilitation option will provide the appearance of keeping the existing 
bridge, less than half of the original structure will remain intact and very little surficial 
materials will remain. Furthermore, very little of the original structure will be plainly 
visible after the new rib extensions on both sides and the installation of new spandrel 
columns and deck. As such, what will be predominantly in view is new bridge structure 
and materials.   

 

Figure 6.  Rehabilitation Option Rendering 

 
2.3 Replacement Option 

The Replacement Option will remove the existing bridge structure in its entirety and 
provide a new structure with the ultimate width necessary for proposed multi-modal 
travel ways.  

This option allows for lengthening the bridge by moving the western abutment to the 
west. In so doing, the Replacement Option provides additional space to facilitate 
improvements to existing Zilker Park facilities, such as walking paths and the Zilker 
Eagle miniature railroad, both of which pass under the Barton Springs Road Bridge on 
the west bank. This additional space for improvements is not feasible with the 
Rehabilitation Option. 

A number of design options for the replacement bridge were developed and vetted 
with the City of Austin and various stakeholders.  Table 2-1 provides a summary of 
the comparison of rehabilitation options. 
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historic impact avoidance and historic impact minimization are simply not possible.  Therefore, 
the focus of the investigation has centered on the development of feasible restoration and 
replacement schemes that meet the current transportation demands while providing a 
structure with a lifespan of at least 75 additional years of service. 
 
Both rehabilitation and replacement can accommodate the transportation needs in a similar 
fashion. The replacement scheme offers numerous additional benefits (highlighted cells in the 
above table) including better accommodations of the Zilker Eagle mini-train and enhanced 
trails underneath the bridge.  
 
The most significant differences between the rehabilitation scheme and the replacement 
scheme are cost and risk. The particular replacement bridge alternative selected is not the 
least expensive design possible, it includes enhanced features such as unique piers and 
upgraded abutments. Even with these enhancements, the cost of the replacement bridge is 
40% less than the rehabilitation scheme. Furthermore, ongoing maintenance cost and labor 
requirements are less with the replacement scheme. There is also a great deal of risk 
associated with the rehabilitation scheme.  While the bridge condition survey was thorough, 
there are many things that could increase the cost of rehabilitation once the initial demolition 
exposes all of the “hidden” elements of the bridge. 
 
We understand the significance of the existing bridge and the importance of preserving 
historical assets.  However, as stewards of the taxpayer’s money there is an obligation to 
make the best value decision for the community.  If the bridge is rehabilitated, very little of 
the existing structure will remain and those remaining elements will be almost entirely 
concealed by the new construction. This fact coupled with the significant increase in cost and 
risk leads the design team to recommend replacement as the path forward.  
 
The project is continuing an on-going coordination with the Texas Historical Commission 
(THC); and it is intended that input from both the THC and U.S. Army Corps of Engineers will 
be forthcoming as coordination continues.   



 

 

C-5 - MMA Memo City Staff to Council – 
Nov. 2022





  

2016 inspection of the bridge, the minor rehabilitation option was removed from consideration, 
leaving one major rehabilitation option and three replacement options.  

All four remaining alternatives were considered using design concepts that were developed to 
accommodate bridge roadway, pedestrian, and bike users. These design concepts were vetted with 
various City Departments including significant input from the Austin Transportation Department. 
Additional input for design concepts included accommodating traffic during construction, existing 
and future hike/bike trail elements, as well as hillside instability issues along the nearby Umlauf 
property. The result is that all four alternatives would include at least: A bridge widened on both 
sides to keep the current four traffic lanes; Two new 10 ft. bike lanes; Pedestrian paths of 14 ft. and 
18 ft. on the north and south side, respectively. 

Rehabilitation Alternative  
The lone rehabilitation option includes removal of deck, substructure, and columns, and leaving only 
the arch ribs. The existing arch ribs and abutments will require repair/resurfacing and installation of a 
cathodic protection system to reduce further deterioration.  
 
Four additional lines of arch ribs will be added to accommodate the wider deck above. While the 
rehabilitation option will provide the appearance of keeping the existing bridge, much less than half 
of the original structure will remain intact and very little surficial materials will remain; furthermore, 
the new arch ribs will essentially block the historic/existing arch ribs from exterior view. 
 
Replacement Alternatives  
Three alternatives were developed and compared in cost, aesthetics, constructability, and visual 
perspective from trails, sidewalks, parkland, and the creek. Please see Table 2.1 below for details. 
The preferred alternative for replacement shown below maximizes views through the bridge and 
maintains an open center channel in Barton Creek. This is also the most cost-effective alternative.   
 

 
 
Preferred Replacement Alternative  

This preferred Replacement Alternative was specifically compared to the Rehabilitation Alternative, 
with respect to various features and components, such as roadway alignment, accommodation of 
hike/bike trails, Barton Creek impacts, cost, maintenance requirements, constructability, and risk. A 
table of these factors is presented in the attached document. 





 

 

 

The Replacement option offers numerous benefits over the Rehabilitation option, including better 
accommodations of the Zilker Eagle mini-train, enhanced trails underneath the bridge, and others 
highlighted in the more detailed design summary. The most significant differences between the 
rehabilitation scheme and the replacement scheme are cost and risk. The cost of the replacement 
option is 40% less than the rehabilitation option, and more risk is inherent in the rehabilitation 
scheme, due to the reliance on existing structural members whose true capacity can only be revealed 
through the subsequent design and construction process.  

Recommendation: Move Forward to Update Community on Replacement Alternative 
Based on the information outlined above and within the attached, staff recommends replacement of 
the existing bridge as the preferred alternative moving forward. Replacement offers the best choice 
based on value, historical preservation, and being a long term transportation solution for the 
community.  
 
 
cc: Spencer Cronk, City Manager 

Gina Fiandaca, Assistant City Manager 
 

  
Attachment: Memo from Consultant re: Rehabilitation and Replacement Options for Bridge of Barton 
Creek 
 



 

 

 
City of Austin 

 
 

Barton Springs Road 
Bridge over Barton Creek 

 
 

Rehabilitation vs. Replacement 
Memorandum 

 
CIP ID 5873.031 

 
 
 
 
URS Corporation 
9400 Amberglen Blvd. 
Austin, TX 78729 
(512) 419-5897 
TX Firm F-3162 

7650 W. Courtney Campbell Cswy. 
Tampa, FL 33607-1462 
(813) 286-1711 

 

 
  

 
 
September 28, 2022 
Final (F1) This document is released under the 
 authority of Robert B. Anderson 
 Texas PE No. 111066  



Barton Springs Road Bridge over Barton Creek Rehab vs. Replacement Memo  
 

Page 2 of 13 

REVISIONS 
 
Project: City of Austin – Barton Springs Road Bridge over Barton Creek 
 
Document: Rehab vs. Replacement Memo 
 
Revision Date of Issue Description 

D0 08/22/2022 Draft Issue for Internal Comment 

D1 09/12/2022 Revised Draft Issue post PWD comments 

D2 09/19/2022 Revised Draft Issue cost table and replacement comparison 

F1 09/28/2022 Final Issue 

   

   

   
 
 

Contents 

1. INTRODUCTION............................................................................................ 3  
1.1 Purpose and Need .................................................................................. 3 
1.2 Bridge Cultural / Historical Background / Existing Condition ......................... 3 

2. DESIGN CONCEPTS ....................................................................................... 5  
2.1 Design Elements Common to Both Rehabilitation and Replacement .............. 5 
2.2 Rehabilitation Option .............................................................................. 5 
2.3 Replacement Option ............................................................................... 7 

3. COMPARISON OF PRELIMINARY REPLACEMENT / REHABILITATION 
CONCEPTS .................................................................................................. 10  

4. SUMMARY AND RECOMMENDATIONS ......................................................... 12 
 
 
 
Statement of Limitations 
 
This report is intended for the City of Austin and is distributed to third parties outside the 
City’s organization, with their consent. 
 
This interim memo provides a direct comparison between the rehabilitation and replacement 
options for the Barton Springs Road Bridge over Barton Creek and provides a recommendation 
from the design team.  This report is intended to outline the current design approach and 
highlight the pros and cons associated with the rehabilitation and replacement concepts. To 
limit the size and focus of this memo, the detailed work associated with existing bridge 
inspection and preliminary concept development and analysis are incorporated by reference. 
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1. INTRODUCTION 

This section of the report summarizes the purpose and need for the project and 
provides some Cultural and Historical Background. 

1.1 Purpose and Need 

The purpose and need for this project is centered on safety-related bridge 
improvements that address the following items: 

 Age of structure / structural degradation; 
 Insufficient bike / pedestrian paths (functionally obsolete); 
 Bridge roadway lanes not aligned with lanes east of Azie Morton; 
 Hillside instability (rock fall) and obsolete retaining wall on Azie Morton east 

side at intersection; 
 Elevated / overhanging sidewalk integral to intersection – past movement / 

cracking; and 
 Bridge / intersection congestion. 

1.2 Bridge Cultural / Historical Background / Existing Condition 

The original Barton Springs Road bridge was built in 1925 and widened to its current 
configuration in 1945. The bridge is located adjacent to Zilker Park, which is listed in 
the National Register of Historic Places (NRHP); and is considered a contributing 
resource to the Park. The Barton Springs Archeological and Historical District (formed 
in 1985) is also located within the Zilker Historic District and the downstream boundary 
of this district is in close proximity to the bridge. 

The age of the south and north structures is 97 and 76 years, respectively. The bridge 
overall has a condition rating of "Fair," and most structural components generally have 
a condition rating of “Good”, based on the FHWA Condition Rating Guidelines.  

Given the advanced age of the deck, and the fact that the most serious deterioration 
is found within the vicinity of the longitudinal deck joint, it is necessary to replace the 
deck entirely and eliminate the longitudinal joint and transverse joints where practical. 
This precludes efforts to keep and repair all of the existing bridge components. In 
addition, the spandrel columns exhibit low concrete compressive strength and severe 
cracking, spalling, and/or delamination (2017 On-Site Sampling and Laboratory 
Investigation). The cracking of the shorter spandrel columns is further exacerbated by 
their structural configurations (moment connections at both the top and bottom), 
which attract an inordinately large amount of shear loading. 

Therefore, any proposed bridge rehabilitation strategy that provides a substantial 
increase in service life requires “stripping” the structure down to the arch ribs and 
reconstructing the spandrel columns, floor system, and deck.  Sliding bearings at the 
tops of the new spandrel columns will decouple the deck from the supporting structure. 
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Figure 1.  Deterioration of Longitudinal Beam 

 
In addition to the condition of the existing bridge, the site presents a number of 
challenges and constraints.  Many of these are illustrated in the issues map below: 

 

Figure 2.  Barton Springs Rd. Bridge Challenges and Constraints 
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2. DESIGN CONCEPTS 

2.1 Design Elements Common to Both Rehabilitation and Replacement 

Barton Springs Road serves as a vital roadway connector. Improvements include the 
realignment of the travel lanes to improve or eliminate the current offset movement 
at the Azie Morton Road interchange.  

The bridge provides a vital bicycle and pedestrian link to the Zilker Park and the 
existing bike/ pedestrian facilities are inadequate.  The redesigned bridge provides 
dedicated bike lanes as well as a 14 ft.  wide sidewalk on the south side of the bridge 
and an 18 ft. wide shared use path on the north side of the bridge.  The design also 
links the sidewalks to the park trail system and accommodates the trails underneath 
the bridge.  

Lastly, the design will maintain space for the “Zilker Eagle” train that will be refurbished 
in the near future. 

Both the rehabilitation scheme and the replacement scheme share the same above-
deck configuration, resulting in an overall bridge width increase from 59 ft. to 109 ft.   
Therefore, either approach will provide the same result with respect to traffic and bike/ 
pedestrian movements. 

    

 

Figure 3.  Bridge and Roadway Proposed Geometric Plan 

 
2.2 Rehabilitation Option 

The Rehabilitation Option will reuse portions of the existing bridge structure (with 
rehabilitation measures implemented) and widen each side to provide the ultimate 
width necessary for proposed multi-modal travel ways.  
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Due to the deterioration of the existing bridge, only the existing arch ribs will remain. 

 

Figure 4.  Bridge Rehabilitation – Remove Deck and Spandrel Columns; Remediate 
Remaining Structures 

 
Once the arches are exposed, work will include reinforcement of the existing 
abutments, repairs to the arches and installation of a cathodic protection system to 
reduce further deterioration of the steel rebar in the arch ribs.  

Four additional lines of arch ribs will be added to accommodate the wider deck above.  
Therefore, the existing arch ribs will only be visible when viewed from underneath the 
structure. 

 

Figure 5.  Install New Arch Ribs, Spandrel Columns and Extend Abutments 

 
The fully rehabilitated bridge will maintain the overall appearance and configuration of 
the existing bridge, utilizing similar details for the arches, spandrel columns, 
longitudinal beams, etc.  In accordance with current design practices, it is anticipated 
that the level of remediation and future corrosion mitigation methods will be employed 
to achieve an additional 50 to 75 years of bridge service life subsequent to the 
rehabilitation.   
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While the rehabilitation option will provide the appearance of keeping the existing 
bridge, less than half of the original structure will remain intact and very little surficial 
materials will remain. Furthermore, very little of the original structure will be plainly 
visible after the new rib extensions on both sides and the installation of new spandrel 
columns and deck. As such, what will be predominantly in view is new bridge structure 
and materials.   

 

Figure 6.  Rehabilitation Option Rendering 

 
2.3 Replacement Option 

The Replacement Option will remove the existing bridge structure in its entirety and 
provide a new structure with the ultimate width necessary for proposed multi-modal 
travel ways.  

This option allows for lengthening the bridge by moving the western abutment to the 
west. In so doing, the Replacement Option provides additional space to facilitate 
improvements to existing Zilker Park facilities, such as walking paths and the Zilker 
Eagle miniature railroad, both of which pass under the Barton Springs Road Bridge on 
the west bank. This additional space for improvements is not feasible with the 
Rehabilitation Option. 

A number of design options for the replacement bridge were developed and vetted 
with the City of Austin and various stakeholders.  Table 2-1 provides a summary of 
the comparison of rehabilitation options. 
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historic impact avoidance and historic impact minimization are simply not possible.  Therefore, 
the focus of the investigation has centered on the development of feasible restoration and 
replacement schemes that meet the current transportation demands while providing a 
structure with a lifespan of at least 75 additional years of service. 
 
Both rehabilitation and replacement can accommodate the transportation needs in a similar 
fashion. The replacement scheme offers numerous additional benefits (highlighted cells in the 
above table) including better accommodations of the Zilker Eagle mini-train and enhanced 
trails underneath the bridge.  
 
The most significant differences between the rehabilitation scheme and the replacement 
scheme are cost and risk. The particular replacement bridge alternative selected is not the 
least expensive design possible, it includes enhanced features such as unique piers and 
upgraded abutments. Even with these enhancements, the cost of the replacement bridge is 
40% less than the rehabilitation scheme. Furthermore, ongoing maintenance cost and labor 
requirements are less with the replacement scheme. There is also a great deal of risk 
associated with the rehabilitation scheme.  While the bridge condition survey was thorough, 
there are many things that could increase the cost of rehabilitation once the initial demolition 
exposes all of the “hidden” elements of the bridge. 
 
We understand the significance of the existing bridge and the importance of preserving 
historical assets.  However, as stewards of the taxpayer’s money there is an obligation to 
make the best value decision for the community.  If the bridge is rehabilitated, very little of 
the existing structure will remain and those remaining elements will be almost entirely 
concealed by the new construction. This fact coupled with the significant increase in cost and 
risk leads the design team to recommend replacement as the path forward.  
 
The project is continuing an on-going coordination with the Texas Historical Commission 
(THC); and it is intended that input from both the THC and U.S. Army Corps of Engineers will 
be forthcoming as coordination continues.   



 

 

C-6 – Bridge Alternative Cost Estimates 
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Geotechnical Data Report 
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Austin, Texas 
 
Submitted herewith is the Geotechnical Data Report (GDR) for the above referenced 

project.  In brief, this report presents the results of the field investigation, laboratory testing, and 

discussion of area geology, site and subsurface conditions based on geotechnical data collected 

for this project.   

 

The findings and recommendations for this study are being submitted in a multi-report 

format consisting of a Geotechnical Data Report (GDR) presented herein, and Geotechnical 

Design Memoranda (GDM) to provide geotechnical recommendations for the bridge, retaining 

walls, and pavement design.  The GDM will be submitted under separate cover, and as design 

progresses.   

 

Balcones Geotechnical, LLC (Balcones) appreciates the opportunity to provide these 

geotechnical services to the project team and looks forward to our continued association 

throughout final design and construction phases. 

 
 Sincerely, 

 BALCONES GEOTECHNICAL, LLC 
 TBPE Firm Registration No. F-15624 
 
 
 
      Russell D. Sieg, P.E. 
      Geotechnical Engineer 
 
 
 
 
 Rebecca A. Russo, P.E. 
 Senior Geotechnical Engineer 



 

-i- 

CONTENTS 

PAGE 

INTRODUCTION ........................................................................................................................ 1 

AUTHORIZATION AND SCOPE ................................................................................................. 2 

FIELD INVESTIGATION ............................................................................................................. 2 

LABORATORY INVESTIGATION ............................................................................................... 5 

Soil and Rock Testing ...................................................................................................... 5 

Advanced Lab Testing ..................................................................................................... 5 

Analytical Testing ............................................................................................................ 8 

SITE AND SUBSURFACE CONDITIONS ................................................................................... 8 

Physiography ................................................................................................................... 8 

Geology ......................................................................................................................... 10 

Stratigraphy and Engineering Properties ....................................................................... 12 

Groundwater.................................................................................................................. 14 

CONDITIONS ........................................................................................................................... 15 

 

 

LIST OF TABLES 

 

Table 1 – Boring Summary......................................................................................................... 3 

Table 2 – Pressure Swell Test Results ....................................................................................... 6 

Table 3 – Direct Shear Test Results ........................................................................................... 6 

Table 4 – CU Triaxial w/ Pore-Pressure Test Results (Remolded) ............................................. 7 

Table 5 – Analytical Test Results ............................................................................................... 8 

Table 6 – Engineering Properties – Bridge / Structure Borings ..................................................12 

Table 7 – Engineering Properties – Retaining Wall Borings ......................................................13 

Table 8 – Existing Pavement Thickness ....................................................................................14 

Table 9 – Groundwater Summary .............................................................................................14 

 

 

 



  

-ii- 

FIGURES 

PLATE 

VICINITY MAP ............................................................................................................................ 1 

BORING LOCATION PLAN ........................................................................................................ 2 

GENERALIZED SUBSURFACE PROFILE ................................................................................. 3 

USGS TOPOGRAPHIC MAP ...................................................................................................... 4 

GEOLOGIC MAP ........................................................................................................................ 5 

STRATIGRAPHIC COLUMN OF THE AUSTIN AREA ................................................................ 6 

 

 

APPENDICES 

BORING LOGS AND CORE PHOTOGRAPHS ....................................................... APPENDIX A 

LABORATORY TEST RESULTS ............................................................................ APPENDIX B 
 

 
 

 

 

 

 

 

 

 

 

 



 

-1- 

INTRODUCTION 

The project will include bridge and roadway improvements to the existing Barton Springs 

Road bridge over Barton Creek, in Austin, Texas.  The project site is located at the intersection 

of Barton Springs Road and Azie Morton Road, as shown on the Vicinity Map, Plate 1.  Proposed 

project components will include: 

 Widening and/or replacement of the existing Barton Springs Rd Bridge over Barton 

Creek with pedestrian access improvements. 

 Adding a turn lane at Azie Morton Road with construction of retaining walls and 

stabilizing the hillside slope. 

 Stream bank improvements and stabilization along Barton Creek at the bridge 

abutments and nearby pedestrian trail. 

 

Selected site photographs of the bridge and existing retaining wall are below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A Preliminary Geotechnical Investigation and Report was issued by Arias 

Geoprofessionals, dated March 20, 2018.  The previous scope of work included drilling 3 borings 

and providing preliminary foundation recommendations for use in evaluating design alternatives 

for bridge improvement being considered at the time.  Boring and laboratory data performed for 

that previous study are included in this report.   

 

The following sections of this report include a discussion of authorization and scope; field 

and laboratory investigation procedures; and area geology, site and subsurface conditions.  

Geotechnical recommendations for the proposed improvements are being submitted under 

separate cover in a Geotechnical Design Memorandum (GDM) format. 

Photo 1 (2/18/2022) – Barton Springs Rd  

Bridge over Barton Creek, facing east 

Photo 2 (2/18/2022) – Azie Morton Rd Retaining  

Wall, facing north 
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AUTHORIZATION AND SCOPE 

The geotechnical investigation was authorized by AECOM with issuance of Purchase 

Order No. 140460 dated January 11, 2022.  The contract includes Attachment 1 which outlines 

the authorized and agreed upon scope of services. 

 

The scope of the investigation included:  1) drilling 10 borings to determine subsurface 

conditions along the project alignment and for obtaining representative samples for laboratory 

testing; 2) laboratory testing to determine classification and index properties of site soils and rock, 

and 3) preparation of this Geotechnical Data Report (GDR).  Geotechnical Design Memoranda 

(GDM) will be submitted under separate cover to provide geotechnical recommendations for 

bridge foundations, retaining walls and slope stabilization, and for pavements.   

 

Field sampling and laboratory testing were conducted in general accordance with 

methods, procedures, and practices set forth by the American Society for Testing and Materials, 

latest version of Annual Book of ASTM Standards, where applicable. 

FIELD INVESTIGATION 

The field investigation consisted of drilling ten (10) borings, designated T-1 through T-5 

for borings drilled along the pedestrian trail, and W-1 through W-5 for borings drilled along the 

proposed roadway retaining wall along Azie Morton Road.  Approximate boring locations are 

shown on the Plan of Borings, presented on Plate 2. 

 

The T-borings were drilled to depths of 40 to 60 ft below existing grade, and the W-borings 

were drilled to depths of 50 to 110 ft below existing grade. As mentioned previously, borings have 

been drilled in the vicinity of this project by Arias1, and by Fugro2. The applicable borings are 

included in this report.   

 

A summary of boring drilling information is presented in the following Table 1.  Ground 

surface elevations (GSE) shown in the table and on the boring logs were estimated from the 1-ft 

contour ground surface information provided by the project team, and should be considered 

approximate.  Latitude and Longitude GPS coordinates were obtained at the boring locations 

using a hand-held GPS device and should also be considered approximate.   

 

 
1  Geotechnical Investigation, Barton Springs Road Bridge Improvement Project, for AECOM by Arias 

Geoprofessionals, Report No. 2015-762 (March 20, 2018). 
2  Geotechnical Investigation, Barton Springs Road Improvements, for City of Austin by Fugro South, 

Inc., Report No. 1001-2559 (June 14, 1999). 
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Detailed descriptions of subsurface materials encountered at the boring locations are 

presented on the Logs of Borings included in Appendix A.  Photographs of rock core samples for 

the borings are also included in Appendix A, following the respective boring log.  Keys to Terms 

and Symbols used on the logs are also set forth in Appendix A following the boring logs.  A 

Generalized Subsurface Profile for the project borings is provided on Plate 3. 

 

Pocket penetrometer values in tons per square foot, and Standard Penetration Test  

N-values in blows per foot, and Core Recovery and Rock Quality Designation (RQD) values in 

percent (ASTM D6032), are shown on the logs of borings at the respective test depth.  

Groundwater and/or drilling fluid observations made during drilling are presented on the boring 

logs.  Borings were backfilled with a mixture of auger cuttings and bentonite upon completion of 

drilling.  Borings drilled in grassed areas were accessed using mats to protect vegetation and 

mature tree root zones, and included erosion control measure to control migration of sediment 

and fluids during drilling.  Drilling spoils were drummed and disposed of off site. 

 

 

 

 

 

 

 

 

 
  

Photo 3 (4/19/2022) – Drilling W-3 Photo 4 (5/3/2022) – Drilling W-5 

Photo 5 (4/5/2022) – Mobilizing to T-2 Photo 6 (4/8/2022) – Demobilizing from T-1 
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LABORATORY INVESTIGATION 

The laboratory testing program included classification and strength testing of soil and rock 

strata encountered in the borings.  The testing included standard soil index and rock strength 

testing, advanced laboratory testing consisting of consolidated-undrained triaxial, direct shear, 

and pressure swell testing; and analytical testing.  Results are presented in Appendix B and 

summarized in the following sections.  Detailed descriptions of the test procedures are included 

in Appendix B, preceding the laboratory data. 

 

Soil and Rock Testing 

Soil classification tests, including Atterberg limit determinations (ASTM D4318), partial 

grain-size analyses (ASTM D422), and moisture content (ASTM D2216), were conducted on 

representative samples of the soil strata.   

 

Unconfined compression (UC) (ASTM D7012) and unconsolidated-undrained triaxial 

compression (UU) (ASTM D2850)  testing was conducted on representative samples of limestone 

and clayshale, respectively, to evaluate the compressive strength of the subsurface strata.   

 

The results of these tests are tabulated on the boring logs at the sample recovery depths.  

Test results are presented in the Summary of Laboratory testing table included in Appendix B.  

Grain size curves are presented in Appendix B-1. 

 

Advanced Lab Testing 

Advanced testing was performed on representative samples of clay, clayshale and 

limestone to characterize undrained and drained shear strengths for global stability analyses of 

the proposed retaining wall system.  The test samples were selected by Balcones and testing was 

performed by TRI Environmental.  The advanced testing included: 

 Pressure Swell (ASTM D4546) 

 Direct Shear (ASTM D3080) 

 Consolidated Undrained (CU) Triaxial Compression with pore-pressure measurements 

(ASTM D4767) (remolded samples) 

 

Individual test results are in Appendices B-2 through B-4 and are summarized in the 

following subsections, which include a brief description of the test procedure. 
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Azie Morton Road.  The improvements along Azie Morton Road will consist of a retaining 

wall to replace an existing timber tie wall along the east side of the roadway intersection near 

Barton Springs Road.  The slope is approximately 40 ft tall, and includes structures at the top of 

the slope associated with the Umlauf Sculpture Garden and Museum.  The retaining wall will also 

serve to keep boulders present at the top of the slope from falling onto Azie Morton Road. 

 

Slope improvements may also be required along the west side of Azie Morton Road along 

the boundary with the Pedestrian Trail and Barton Creek. Ground surface elevations along this 

portion of the project generally range from about El. 462 ft along the roadway to about El. 435 ft 

along the pedestrian trail along the bank of Barton Creek. 

 

West Bridge Approach.  The west bridge approach is relatively flat with approximate 

ground surface elevations of El. 455 to 460 ft, with lower elevations near the creekbank.  

Pedestrian amenities, including a small pedestrian train known as Zilker Eagle, and associated 

track are located along the west bridge approach, extending beneath the existing bridge roadway.  

Photographs of the small train and track near boring T-2 are below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pedestrian Trail.  The site conditions along the existing Barton Creek banks include an 

active pedestrian trail.  Some portions of the trail along the east bank (west side of Azie Morton 

Road) are eroded, and include some structurally suspended components.  The same is true along 

the west side of the creek.  Selected site photographs of the trail along the east and west banks 

are shown on the following page. 

 
  

Photos 7,8 (4/5/2022) – Zilker Eagle Train (small pedestrian train) and track beneath west 

bridge approach, near the boring T-2 location 



  

-10- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Geology  

According to published geologic mapping3 and area boring data, the project alignment is 

mapped as being underlain by alluvium and Lower Colorado River and Tributary terrace deposits, 

further underlain by Del Rio Clay and Clayshale and Georgetown Limestone.  Buda Limestone is 

also mapped at the upper elevations of the project site.  A Geologic Map is presented on Plate 5.  

A Stratigraphic Column of the Austin Area4 is presented on Plate 6.  A brief description of the 

geologic formations encountered in this investigation, in order of youngest to oldest, is provided 

in the following subsections. 

 

Alluvium, Terrace Deposits.  Alluvium (Qal) and Terrace Deposits (Qlcr, Lower Colorado 

River; Qucr, Upper Colorado River; Qtt Terrace deposits) are sediments deposited by flowing 

water, likely the Colorado River and Barton Creek.  The alluvium (Qal) is relatively more recent 

Holocene-era, while the Terrace deposits (Qlcr, Qucr, Qtt) are relatively older Pleistocene-era, 

both of the Quaternary epoch. 

 

The deposits consist of various proportions of clay, silt, sand, and gravel, which typically 

coarsen in grainsize with depth.  Some cobbles or boulders may be present in the lower portions 

of the Terrace deposits, associated with larger water bodies and more energy to carry large 

sediments. Sand and gravel lenses and layers, and cobbles, may be present at erratic locations 

 
3  Garner, L.E. and Young, K.P. (1976), “Environmental Geology of the Austin Area:  An Aid to Urban 

Planning,” Report of Investigation No. 86, Bureau of Economic Geology, The University of Texas at 
Austin, Plate VII (reprinted 1992). 

4  Garner, L.E., “Environmental Geology of the Austin Area,” M.A. Thesis, The University of Texas at 
Austin (1973). 

Photo 9 (2/18/2022) – Pedestrian Trail beneath 

east bridge abutment, facing north 
Photo 10 (2/18/2022) – Pedestrian Trail beneath 

west bridge abutment, facing north 
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within the fine-grained strata due to the depositional nature of alluvium.  The contact with the 

underlying bedrock is erosional in nature and can vary by several feet in short distances.   

 

It should be noted that, in general, it is difficult to discern the younger alluvial soils from 

older terrace deposits due to the similarity in composition and origin.  Accordingly, no distinction 

was made on the boring logs regarding alluvium or terrace deposits and the stratum is referred to 

as alluvium. 

 

Buda Formation.  The Buda formation (Kbu) consists of an upper hard, resistant, fine 

grained, burrowed, glauconitic, shell-fragment limestone and a lower marly, nodular, and less 

resistant limestone.  The Buda limestone is colored with shades of tan to orange-brown that 

resemble discoloration caused by heating.  The Buda limestone is typically 35 to 40 ft thick in the 

downtown Austin area.   

 

Del Rio Formation.  The Del Rio formation (Kdr), when unweathered, is composed mostly 

of dark olive gray, greenish gray, to bluish gray, pyritic, selenitic, gypsiferous clayshale often with 

a few thin siltstone or sandstone beds near the top.  The ram’s horn oyster Exogyra Arietina, 

characteristic of the Del Rio formation and particularly abundant in the lower part, is the index 

fossil.  The formation is commonly very stiff to hard, calcareous and occasionally thinly laminated.  

The Del Rio/Georgetown contact is abrupt at some locations and transitional in others with a 

transition zone of shaly limestones.  With weathering, the Del Rio becomes tan and fissured.  

During the weathering process, large quantities of the illite clay mineral alter to montmorillonite, 

thereby significantly increasing the swelling potential.   

 

The Del Rio clay and clayshale is a much weaker formation than the overlying Buda, and 

is highly plastic with a very high shrink/swell potential if subjected to moisture changes.  The Del 

Rio Clay and Clayshale formation is on the order of 70 ft thick in the Austin area. 

 

Georgetown Formation.  The Georgetown formation (Kgt) consists of thin interbeds of 

gray to tan, richly fossiliferous, nodular, fine-grained, limestone and shaly limestone.  The 

thickness of the unit in the Austin area is generally about 55 ft but varies from 40 to 60 ft.  Small 

quantities of naturally occurring liquid and tarry hydrocarbons are found throughout the formation.  

The Edwards limestone formation (Ked) underlies the Georgetown limestone; however, the 

borings did not encounter Edwards limestone.  Surface outcropping of Edwards limestone is 

mapped in the vicinity of the project site. 
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For the borings drilled in the Barton Creek floodplain, groundwater will likely be present in 

the upper Alluvium or Del Rio clay soil strata, perched atop the underlying less pervious Del Rio 

clayshale and Georgetown limestone.  For borings W-2 through W-5, groundwater was not 

encountered before wet rotary coring was initiated in the borings.  Groundwater may have been 

present but not detected during drilling.   

 

Groundwater conditions are based on antecedent rainfall conditions and proximity to 

surface waters (Barton Creek) and may be different at the time of construction.  Excavations 

through alluvial soils can expect to encounter groundwater at approximate elevation El. 430± ft or 

higher due to the normal pool maintained at Barton Creek. 

 

CONDITIONS 

Since some variation was found in subsurface conditions at boring locations, all parties 

involved should take notice that even more variation may be encountered between boring 

locations.  Statements in the report as to subsurface variation over given areas are intended only 

as estimations from the data obtained at specific boring locations. 

 

The professional services that form the basis for this report have been performed using 

that degree of care and skill ordinarily exercised, under similar circumstances, by reputable 

geotechnical engineers practicing in the same locality.  No other warranty, expressed or implied, 

is made as the professional advice set forth.  The results contained in this report are directed at, 

and intended to be utilized within, the scope of work contained in the agreement executed by 

Balcones Geotechnical, LLC and client.  This report is not intended to be used for any other 

purposes. 

 

*                         *                          * 
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APPENDIX  A-1 (Current Study) 

 

Boring Logs and Core Photographs 

Keys to Terms and Symbols 
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15 ft 

18.5 ft 

40 ft 

2 ft  

8 ft  
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SAMPLE PHOTOGRAPHS – W-1 
Barton Springs Road Bridge Improvements 
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Sheet 2 of 2 

44 ft – Georgetown Limestone 

50 ft 

60 ft 

55 ft 

45 ft 

50 ft 

40 ft – Del Rio Clayshale 
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41.5 ft – Georgetown LS 
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39 ft – Georgetown Limestone 
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40 ft 
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35 ft – Del Rio Clayshale 
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Barton Springs Road Bridge Improvements 
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5.5 ft 

10 ft 

0 ft  

6 ft – Buda Limestone  
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23 ft – Del Rio Clayshale 

20 ft 
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15 ft 

20 ft 

10 ft 



   

Project No. 0121-014 

SAMPLE PHOTOGRAPHS – W-4 
Barton Springs Road Bridge Improvements 

Austin, Texas 

Sheet 3 of 6 

30 ft 

35 ft 

40 ft 

40 ft  

45 ft 

50 ft 



   

Project No. 0121-014 

SAMPLE PHOTOGRAPHS – W-4 
Barton Springs Road Bridge Improvements 

Austin, Texas 

Sheet 4 of 6 

50 ft 

55 ft 

60 ft 

60 ft 

65 ft 70 ft 

Core loss due to core barrel jam - 65 to 70 ft 
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Barton Springs Road Bridge Improvements 

Austin, Texas 
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Core loss due to core barrel jam - 70 to 72 ft 
70 ft 

75 ft 

80 ft 

80 ft – Georgetown Limestone 

85 ft 

90 ft 
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90 ft 

105 ft 

100 ft 

100 ft 

95 ft  
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4.5 ft 

10 ft 

1 ft  

6.5 ft – Buda Limestone  
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18.2 ft – Del Rio Clayshale 
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APPENDIX  A-2 (Previous Studies) 

 

Arias Boring Logs B-1, B-2, and B-4, and Core Photographs (2018) 

Keys to Terms and Symbols 

 

Fugro Plan of Borings (1999) 

Fugro Boring Log B-1 

Keys to Terms and Symbols  







B-1

45 ft

50 ft

50 ft

59 ft

59 ft
60 ft

55 ft







B-2

30 ft

35 ft

35 ft

45 ft



45 ft

55 ft

55 ft

60 ft

B-2







B-4

45 ft

49 ft

49 ft

58 ft

58 ft

65 ft





Group 
Symbol

GW
(Less than 5% finesC )

Cu < 4 and/or GP
[Cc < 1 or Cc > 3]D

Gravels with Fines GM
(More than 12% finesC )

GC

Sands Clean Sands SW
(Less than 5% finesH ) Cu < 6 and/or SP

[Cc < 1 or Cc > 3]D

Sands with Fines SM
(More than 12% finesH )

SC

Silts and Clays inorganic CL

ML

organic OL

Silts and Clays inorganic CH

MH

organic OH

HIGHLY ORGANIC SOILS PT
A Based on the material passing the 3-inch (75mm) sieve
B If field sample contained cobbles or boulders, or bo h, add "with cobbles or boulders, or both" to group name
C Gravels wi h 5% to 12% fines require dual symbols:

GW-GM  well-graded gravel with silt
GW-GC  well-graded gravel with clay
GP-GM  poorly-graded gravel with silt
GP-GC  poorly-graded gravel wi h clay

D Cu = D60/D10 Cc = 

E If soil contains ≥ 15% sand, add "with sand" to group name
F If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM
G If fines are organic, add "with organic fines" to group name
H Sand with 5% to 12% fines require dual symbols:

SW-SM well-graded sand with silt
SW-SC well-graded sand with clay
SP-SM poorly-graded sand with silt
SP-SC poorly-graded sand with clay

I If soil contains ≥ 15% gravel, add "with gravel" to group name
J If Atterberg limits plot in hatched area, soil is a CL-ML, silty clay
K If soil contains 15% to < 30% plus No. 200, add "with sand" or "with gravel," whichever is predominant
L If soil contains ≥ 30% plus No. 200, predominantly sand, add "sandy" to group name
M If soil contains ≥ 30% plus No. 200, predominantly gravel, add "gravelly" to group name
N PI ≥ 4 and plots on or above "A" line
O PI < 4 or plots below "A" line
P PI plots on or above "A" line
Q PI plots below "A" line

TERMINOLOGY

Boulders Over 12-inches (300mm) Parting Inclusion < 1/8-inch thick extending through samples
Cobbles 12-inches to 3-inches (300mm to 75mm) Seam Inclusion 1/8-inch to 3-inches thick extending through sample
Gravel 3-inches to No. 4 sieve (75mm to 4.75mm) Layer Inclusion > 3-inches thick extending through sample
Sand No. 4 sieve to No. 200 sieve (4.75mm to 0.075mm)
Silt or Clay Passing No. 200 sieve (0.075mm)
Calcareous Containing appreciable quantities of calcium carbonate, generally nodular

Stratified Alternating layers of varying material or color with layers at least 6mm thick
Laminated Alternating layers of varying material or color with the layers less than 6mm thick
Fissured Breaks along definite planes of fracture with little resistance to fracturing
Slickensided Fracture planes appear polished or glossy sometimes striated
Blocky Cohesive soil that can be broken down into small angular lumps which resist further breakdown
Lensed Inclusion of small pockets of different soils, such as small lenses of sand scattered through a mass of clay
Homogeneous Same color and appearance throughout

(D30)
2

D10 x D60

KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

TABLE 1 Soil Classification Chart (ASTM D 2487-11)

Group NameB

Organic ClayK L M N

Organi SiltK L M O

Fat ClayK L M

Clayey GravelE F G

Well-Graded SandI

Poorly-Graded SandI

Silty SandF G I

Clayey SandF G I

Well-Graded GravelE

Poorly-Graded GravelE

Silty GravelE F G

Soil Classification
Criteria of Assigning Group Symbols and Group Names Using Laboratory TestsA

More than 50% retained on No. 
200 sieve

FINE-GRAINED SOILS

COARSE-GRAINED SOILS

Primarily organic matter, dark in color, and organic odor

Liquid limit less than 50

Liquid limit 50 or more

PI > 7 and plots on or 
above "A" lineJ

PI < 4 or plots below "A" 
lineJ

PI plots on or above "A" 
line
PI plots on or below "A" 
line

Fines classify as CL or 
CH

(50% or more of coarse 
fraction passes No. 4 
sieve)

50% or more passes the No. 
200 sieve

Cu ≥ 4 and 1 ≤ Cc ≤ 3DGravels Clean Gravels

Elastic SiltK L M

Organic ClayK L M P

Organic SiltK L M Q

Peat

Lean ClayK L M

SiltK L M

Fines classify as CL or 
CH

Cu ≥ 6 and 1 ≤ Cc ≤ 3D

Fines classify as ML or 
MH

(More than 50% of 
coarse fraction retained 
on No. 4 sieve)

Fines classify as ML or 
MH

<0.75

<0.75

Liquid limit - oven dried
Liquid limit - not dried

Liquid limit - oven dried
Liquid limit - not dried

Arias Geoprofessionals



Excellent

Rock Mass QualityVelocity IndexRQD %

90 – 100

75 – 90

50 – 75

25 – 50

0 – 25

0.80 – 1.00

0.60 – 0.80

0.40 – 0.60

0.20 – 0.40

0 – 0.20

Good

Fair

Very Poor

Poor

Very widely (fractured or jointed)

Widely

Medium

Closely

Very closely

Descriptions for Joints, Faults, or Other Fractures

Extremely close

Diagnostic Features

No visible sign of Decomposition or discoloration.  Rings under hammer impact.

Slight discoloration inwards from open fractures, otherwise similar to F.

Discoloration throughout.  Weaker minerals such as feldspar decomposed.  Strength somewhat less 
than fresh rock, but cores cannot be broken by hand or scraped by knife.  Texture preserved.

Most minerals somewhat decomposed.  Specimens can be broken by hand with effort or shaved with 
knife.  Core stones present in rock mass.  Texture becoming indistinct, but fabric preserved.

Minerals decomposed to soil, but fabric and structure preserved (Saprolite).  Specimens easily 
crumbled or penetrated.

Advanced state of decomposition resulting in plas ic soils.  Rock fabric and structure completely 
destroyed.  Large volume change.

Spacing Description for Joints, Faults or Other Fractures

Thickly

Medium

Thinly

Very thinly

Description for Micro-Structural 

Features:  Lamination, Foliation, or 

Cleavage

Intensely (laminated, foliated, or cleaved)

Very intensely

Spacing

¼ – ¾ inch

2 – 6 feet

Description for Structural Features:  

Bedding, Foliation, or Flow Banding

Very thickly (bedded, foliated, or banded)

Symbol

F

WS

WM

WH

WC

RS

More than 6 feet

Engineering Classification for in Situ Rock Quality

Class

I

II

III

IV

V

Extremely hard

Hardness

Very hard

Hard

Soft

Very soft

Less than ¼ inch

¾ – 2½ inches

2½ – 8 inches

8 – 24 inches

Grade

Fresh

Slightly Weathered

Moderately Weathered

Highly Wea hered

Completely Weathered

KEY TO TERMS AND SYMBOLS USED ON BORING LOGS

Hardness Classification of Intact Rock

Rock Weathering Classifications

Rock Discontinuity Spacing

Residual Soil

> 2,000

Approximate Range of Uniaxial 

Compression Strength kg/cm² 

(tons/ft²)

2,000 – 1,000

1,000 – 500

500 – 250

250 – 10

Field Test

Many blows with geologic hammer required to break intact specimen.

Hand held specimen breaks with hammer end of pick under more than 
one blow.

Cannot be scraped or pealed with knife, hand held specimen can be 
broken wi h single moderate blow with pick.

Can just be scraped or peeled with knife.  Indentations 1mm to 3mm show 
in specimen with moderate blow with pick.

Material crumbles under moderate blow with sharp end of pick and can be 
peeled with a knife, but is too hard to hand-trim for triaxial test specimen.

Arias Geoprofessionals













  

 

APPENDIX B – LABORATORY TEST RESULTS 
 

Summary of Laboratory Test Results  



Balcones Project No. 0121-014

Liquid 
Limit  
(%)

Plastic 
Limit  
(%)

Plast-
icity

Index

Gravel 
(%)      

(<3" and 
>#4)

Sand (%) 
(<#4 and 
>#200)

Fines 
(%)      

(<#200)

% 
Passing 

No. 4 
Sieve

% 
Passing 
No. 40 
Sieve

% 
Passing 
No. 200 
Sieve

Compress-
ive Strength

qu (tsf)

Shear
Strength

su

(tsf)

Compress-
ive 

Strength, qu 

(tsf)

Shear
Strength

su

(tsf)

Confining 
Pressure 

(psi)

Max Swell 
Pressure 

(psf)

Void 
Ratio

eo

Max 
Swell 
(%)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Chloride  
(ppm)

Sulfate 
(ppm) pH

Resist-
ivity  

(Ω/cm)

3 5 CL 18 33 17 16 0 40 60 100 97 60

20 21.5 CL 28 48 18 30 0 22 78 100 99 78

30 31.5 Sieve GP 9 66 30 4 34 13 4

42 43 3 155 260 130

53 54 4 150 116 58

1 2.5 SC 6 27 16 11 24 34 42 76 62 42

5 6.5 CL 13 38 16 22 4 27 69 96 89 69

15 16.5 CL 15 29 16 13 0 18 82 100 99 82

25 26.5 Sieve SP-SC 10 41 52 7 59 13 7

37 38 4 151 109 55

47 48 4 152 199 100

4 5.5 CL 13 36 18 18 2 15 83 98 97 83

8 9.5 CL 13 35 17 18 0 36 64 100 96 64

15 16.5 CL 20 30 19 11 0 28 72 100 98 72

25 26.5 SC 11 26 49 25 74 36 25

30 31.5 SP 15 24 73 3 76 11 3

37 38 5 148 281 141

47 48 3 156 212 106

57 58 4 153 188 94

4 5.5 Alluvium GC 7 32 15 17 48 32 20 52 30 20

13.5 14.5 Del Rio Clay CL 14 36 15 21 0 13 87 100 97 87

17 18 4 159 165 83

27 28 3 156 320 160

34 35 3 154 217 109

39 40 4 153 86 43

3 5 5 Alluvium GC 10 34 15 19 35 30 35 65 44 35

7 5 9 Del Rio Clay CH 19 52 20 32 3 10 87 97 91 87

16 17 5 146 347 174

25 26 3 156 539 270

34 35 4 150 106 53

AL, Sieve

UC rock

AL, Sieve

UC rock

AL, Sieve

Sieve

UC rock

AL, Sieve

UC rock

AL, Sieve

UC rock

BARTON SPRINGS ROAD BRIDGE  —  BRIDGE AND ROADWAY IMPROVEMENTS  —  SUMMARY OF LABORATORY TEST RESULTS 

Atterberg Limits
(UC) Unconfined 

Compressive Strength Triaxial CU (3 points) Direct Shear Analytical

Natural 
Moisture 
Content   

(%)

USCS 
Soil 

Class-
ification

Geologic 
Formation

Boring
No.

Top 
Depth 

(ft)

Bottom 
Depth 

(ft)

Test
Assign-

ment

Sieve Analysis

(UDW) 
Unit Dry 
Weight 

(pcf)

Pressure Swell
(UU) Triaxial Unconsolidated-

Undrained Compressive Strength

Boring 
Type

Georgetown 
Limestone

Bridge
/Trail
Slope 
Stabili-
zation

Bridge
/Trail
Slope 
Stabili-
zation

Bridge
/Trail
Slope 
Stabili-
zation

Bridge
/Trail
Slope 
Stabili-
zation

Bridge
/Trail
Slope 
Stabili-
zation

Georgetown 
Limestone

Georgetown 
Limestone

Alluvium

Alluvium

Alluvium

Georgetown 
Limestone

Georgetown 
Limestone

T-1

T-2

T-3

T-4

T-5

Page 1 of 4



Balcones Project No. 0121-014

Liquid 
Limit  
(%)

Plastic 
Limit  
(%)

Plast-
icity

Index

Gravel 
(%)      

(<3" and 
>#4)

Sand (%) 
(<#4 and 
>#200)

Fines 
(%)      

(<#200)

% 
Passing 

No. 4 
Sieve

% 
Passing 
No. 40 
Sieve

% 
Passing 
No. 200 
Sieve

Compress-
ive Strength

qu (tsf)

Shear
Strength

su

(tsf)

Compress-
ive 

Strength, qu 

(tsf)

Shear
Strength

su

(tsf)

Confining 
Pressure 

(psi)

Max Swell 
Pressure 

(psf)

Void 
Ratio

eo

Max 
Swell 
(%)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Chloride  
(ppm)

Sulfate 
(ppm) pH

Resist-
ivity  

(Ω/cm)

BARTON SPRINGS ROAD BRIDGE  —  BRIDGE AND ROADWAY IMPROVEMENTS  —  SUMMARY OF LABORATORY TEST RESULTS 

Atterberg Limits
(UC) Unconfined 

Compressive Strength Triaxial CU (3 points) Direct Shear Analytical

Natural 
Moisture 
Content   

(%)

USCS 
Soil 

Class-
ification

Geologic 
Formation

Boring
No.

Top 
Depth 

(ft)

Bottom 
Depth 

(ft)

Test
Assign-

ment

Sieve Analysis

(UDW) 
Unit Dry 
Weight 

(pcf)

Pressure Swell
(UU) Triaxial Unconsolidated-

Undrained Compressive Strength

Boring 
Type

4 5.5 CH 15 66 21 45 3 8 89 97 92 89

13.5 15 CH 20 63 25 38 0 5 95 100 97 95

24 35
AL, CU
Triaxial CH 55 26 29 2.8 18.9

38.5 40 AL, Sieve Del Rio Clayshale CL 16 41 18 23 0 8 92 100 97 92

44 45 4 151 139 70

51 52 5 149 141 71

4 5 AL, Sieve CH 15 59 18 41 3 7 90 97 93 90

7 20
AL, CU
Triaxial CH 65 28 37 2.7 18.6

23.5 25 CH 16 67 20 47 1 6 93 99 95 93

33.5 35 CH 14 55 17 38 1 5 94 99 97 94

43 44 6 147 67 34

50 51 4 151 155 78

57 58 3 154 120 60

7 8.5 CH 10 54 18 36 3 20 77 97 83 77

18.5 20 CH 17 65 20 45 0 9 91 100 95 91

28.5 30 CH 17 54 19 35 4 13 83 96 89 83

36 UU rock Del Rio Clayshale 16 118 6 3 18

42 43 5 147 116 58

47 48 4 152 283 142

10 11 Buda Limestone 5 146 42 21

18 19 11 131 6 3

25 Analytical 150 7600 6.59 3.80E+02

32 UU rock 20 109 3 2 15

38 Direct Shear 16 25.5 13.1

44 19 109 3 2 15

49 14 122 16 8 25

56 57

AL, Sieve, 
Pressure

Swell CH 11 56 22 34 0 1 99 100 100 99 121 340 0.418 1.3%

58 Direct Shear 16 3.1 14 9

64 UU rock 12 122 3 1 30

74 Direct Shear 19 4.5 24 2

78 UU rock 13 123 9 5 35

82 83 13 125 30 15

88 89 7 143 68 34

97 98 4 151 343 172

103 104 4 151 126 63

UC rock

UC rock

UC rock

AL, Sieve

Georgetown 
Limestone

Georgetown 
Limestone

Del Rio Clay

Georgetown 
Limestone

Retaining
Wall

Del Rio Clay

Del Rio Clay

Retaining
Wall

UC rock

AL, Sieve

UC rock

AL, Sieve

Retaining
Wall

Georgetown 
Limestone

Del Rio Clayshale

Retaining
Wall

UU rock

W-1

W-2

W-3

W-4

Page 2 of 4



Balcones Project No. 0121-014

Liquid 
Limit  
(%)

Plastic 
Limit  
(%)

Plast-
icity

Index

Gravel 
(%)      

(<3" and 
>#4)

Sand (%) 
(<#4 and 
>#200)

Fines 
(%)      

(<#200)

% 
Passing 

No. 4 
Sieve

% 
Passing 
No. 40 
Sieve

% 
Passing 
No. 200 
Sieve

Compress-
ive Strength

qu (tsf)

Shear
Strength

su

(tsf)

Compress-
ive 

Strength, qu 

(tsf)

Shear
Strength

su

(tsf)

Confining 
Pressure 

(psi)

Max Swell 
Pressure 

(psf)

Void 
Ratio

eo

Max 
Swell 
(%)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Chloride  
(ppm)

Sulfate 
(ppm) pH

Resist-
ivity  

(Ω/cm)

BARTON SPRINGS ROAD BRIDGE  —  BRIDGE AND ROADWAY IMPROVEMENTS  —  SUMMARY OF LABORATORY TEST RESULTS 

Atterberg Limits
(UC) Unconfined 

Compressive Strength Triaxial CU (3 points) Direct Shear Analytical

Natural 
Moisture 
Content   

(%)

USCS 
Soil 

Class-
ification

Geologic 
Formation

Boring
No.

Top 
Depth 

(ft)

Bottom 
Depth 

(ft)

Test
Assign-

ment

Sieve Analysis

(UDW) 
Unit Dry 
Weight 

(pcf)

Pressure Swell
(UU) Triaxial Unconsolidated-

Undrained Compressive Strength

Boring 
Type

9 10 Buda Limestone 5 147 347 174

18 19 11 129 9 5

26 27 AL, Sieve CH 63 24 39 0 1 99 100 99 99

33 UU rock 17 116 7 4 15

37 Direct Shear 26 94.5 28.1

43 19 109 4 2 20

47 17 111 3 2 25

53 Direct Shear 14 11.2 21.4

59 18 114 5 3 25

64 16 117 5 2 30

69 Direct Shear 14 0.3 30 8

76 15 117 4 2 35

84 12 131 9 5 40

87 88 4 152 199 100

92 93 3 156 354 177

102 103 3 156 187 94

3 5 5 CL 16 38 16 22 1 20 79 99 97 79

13.5 15 CH 16 50 17 33 3 36 61 97 86 61

28.5 30 SP 23 23 15 8 44 52 4 56 15 4

48 49 3 147 88 44

57 58 3 151 140 70

59 60 1 148 151 76

8 5 10 Alluvium CL 13 29 15 14 0 24 76 100 98 76

18.5 20 Del Rio Clay CH 36 63 21 42 0 3 97 100 99 97

33 34 1 152 175 88

39 40 2 148 159 80

52 53 1 152 185 93

59 60 1 150 255 128

13.5 15 CL 18 26 15 11 0 37 63 100 98 63

28.5 30 SC-SM 22 19 13 6 0 85 15 100 94 15

43.5 44.3 CL 11 30 14 16 16 34 50 84 62 50

47 48 4 150 116 58

57 58 2 150 112 56

63 64 3 150 103 52

UC rock

UC rock

AL, Sieve

UC rock

AL, Sieve

UC rock

UU rock

UU rock

UU rock

UC rock

AL, Sieve

Bridge

Bridge

Bridge

Georgetown 
Limestone

Georgetown 
Limestone

Georgetown 
Limestone

Del Rio Clayshale
Retaining

Wall

Georgetown 
Limestone

Alluvium

Alluvium

B-1

B-2

B-4

W-5

Page 3 of 4



Balcones Project No. 0121-014

Liquid 
Limit  
(%)

Plastic 
Limit  
(%)

Plast-
icity

Index

Gravel 
(%)      

(<3" and 
>#4)

Sand (%) 
(<#4 and 
>#200)

Fines 
(%)      

(<#200)

% 
Passing 

No. 4 
Sieve

% 
Passing 
No. 40 
Sieve

% 
Passing 
No. 200 
Sieve

Compress-
ive Strength

qu (tsf)

Shear
Strength

su

(tsf)

Compress-
ive 

Strength, qu 

(tsf)

Shear
Strength

su

(tsf)

Confining 
Pressure 

(psi)

Max Swell 
Pressure 

(psf)

Void 
Ratio

eo

Max 
Swell 
(%)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Effective
Cohesion 
Intercept,  

c' (psi)

Effective
Friction 
Angle

ϕ'
(deg)

Chloride  
(ppm)

Sulfate 
(ppm) pH

Resist-
ivity  

(Ω/cm)

BARTON SPRINGS ROAD BRIDGE  —  BRIDGE AND ROADWAY IMPROVEMENTS  —  SUMMARY OF LABORATORY TEST RESULTS 

Atterberg Limits
(UC) Unconfined 

Compressive Strength Triaxial CU (3 points) Direct Shear Analytical

Natural 
Moisture 
Content   

(%)

USCS 
Soil 

Class-
ification

Geologic 
Formation

Boring
No.

Top 
Depth 

(ft)

Bottom 
Depth 

(ft)

Test
Assign-

ment

Sieve Analysis

(UDW) 
Unit Dry 
Weight 

(pcf)

Pressure Swell
(UU) Triaxial Unconsolidated-

Undrained Compressive Strength

Boring 
Type

22 23 UC rock Buda Limestone 1 162 259 130

35 36 19 55 22 33 79 112 7 3 15

38 39 18 67 23 44 92 123 8 4 18

43 44 UC rock 16 115 13 7

49 50 AL 14 59 20 39 90

51 52 12 126 15 8

57 58 16 117 14 7

64 65 14 118 15 8

73 74 13 125 12 6

78 79 12 126 18 9

84 85 11 130 27 14

91 92 4 153 359 180

94 95 5 150 223 112

Del Rio Clay

Georgetown 
Limestone

Del Rio Clayshale
FB-1

AL, Sieve, 
UU rock

UC rock

Retaining
Wall
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Natural Water Content (ASTM D 2216) 

Natural water content tests were performed on samples in which classification and/or strength 

tests were performed.  Each sample was visually classified in the laboratory.  Natural water 

contents are tabulated at sample depth on the boring logs. 

 

Atterberg Limits (ASTM D 4318) 

Atterberg limit tests are classification tests that determine the liquid limit and plastic limit of the 

soil fraction finer than the No. 40 sieve.  The Atterberg limits are approximate water contents at 

which the soil tested behaves in a specified manner.  The liquid limit is determined by measuring, 

in a standard device, the water content and number of blows required to close a specific width 

groove cut in a remolded soil sample a specified length.  The plastic limit is determined by 

measuring the water content when threads of soil 1/8-inch in diameter begin to crumble.  The 

plasticity index, defined as the difference between the liquid and plastic limits, indicates the 

degree of plasticity or the magnitude of the water content over which the soil remains plastic.  

Liquid limit and plasticity index values are tabulated at the sample depths on the boring logs.  

Atterberg Limits results are shown on the boring logs under the appropriate column at the sample 

test depth (Appendix A) and in the Summary of Laboratory Test Results (Appendix B).   

 

Sieve Analysis (ASTM D422) 

Grain-size characteristics of the natural soils were investigated by the determination of the percent 

of soil passing the Nos. 4, 10, 40 and 200 sieves.  These tests were performed by washing or 

sieving material through the respective sieves.  The results are presented graphically in Appendix 

B-1, and partial mechanical analyses consisting of percent passing the No. 4 and the No. 200 are 

presented on the boring logs at the respective sample depths.  

 

For two samples, a sedimentation process using a hydrometer was used to determine the 

distribution of particle sizes finer than the No. 200 sieve.  Prior to starting the hydrometer test, 

sodium hexametaphosphate was added to the clay and silt sample as a dispersing agent.   

The diameter of a particle corresponding to the percentage indicated by a given hydrometer 

reading is calculated according to Stokes’ law. 

 

(UC) Unconfined Compressive Strength (ASTM D7012) 

Unconfined compression tests were conducted on selected intact rock samples.  The 

compression test consists of applying an axial compression load to a laterally unsupported sample 

and compressing to failure.  The unconfined compressive strength is the measured applied load 

at failure.  Compressive strength results are shown on the boring logs under the appropriate 

column at the sample test depth (Appendix A) and in the Summary of Laboratory Test Results 

(Appendix B).   



  

 

(UU) Unconsolidated-Undrained Triaxial Compressive Strength on Shale Samples (ASTM 

D2850) 

In the unconsolidated-undrained triaxial compression test performed on rock specimens, a 

laterally supported cylindrical rock specimen was loaded axially in compression to failure.  The 

test specimens were about 2 inches in diameter by 4 inches in length.  A selected confining 

pressure is initially applied to the specimen, and then an axial load is applied to produce failure.  

Applied stress and axial deformation (strain) information is recorded during testing and used to 

determine failure.  UU compressive strength results are shown on the boring logs under the 

appropriate column at the sample test depth (Appendix A) and in the Summary of Laboratory Test 

Results (Appendix B).   

 

Analytical Testing of Soil (Chloride Content ASTM D512) 

Summary of the test method — Dilute mercuric nitrate solution is added to an acidified sample in 

the presence of mixed dipheny1carbazonebromophenol blue indicator.  The end point of the 

titration is the formation of the blue-violet mercury diphenylcarbazone complex. 

 

Use a volume of sample such that it will contain not more than 20 mg of chloride ion, diluting the 

sample with water to approximately 50 mL volume, if necessary.  Determine an indicator blank on 

50 mL of chloride-free water, applying the same procedure followed for the sample. 

 

Add 5 to 10 drops of mixed indicator solution and shake or swirl the flask.  If a blue-violet or red 

color develops, add HNO3 (3 volumes concentrated nitric acid and 997 volumes water) dropwise 

until the color changes to yellow.  Add 1 mL of excess acid.  If a yellow or orange color forms 

immediately on addition of the mixed indicator, add NaOH solution (10 g/L) dropwise until the 

color changes to blue-violet; then add HNO3 (3 + 997) dropwise until the color changes to yellow 

and further add 1 mL excess of acid. 

 

Titrate the solution and a blank with 0.025 NHg(NO3H)2 solution until a blue-violet color, as viewed 

by transmitted light, persists throughout the solution.  Record the milliliters of Hg(NO3H)2 solution 

added in each case.  Calculate the chloride ion concentration, in milligrams per liter. 

 

Analytical Testing of Soil (Sulfate Content ASTM D516) 

Summary of the test method — sulfate ion is converted to a barium sulfate suspension under 

controlled conditions.  A solution containing glycerin and sodium chloride is added to stabilize the 

suspension and minimize interferences.  The resulting turbidity is determined by a nephelometer, 

spectrophotometer, or photoelectric colorimeter and compared to a curve prepared from standard 

sulfate solutions.   

 



  

 

Prepare a calibration curve showing sulfate ion content in milligrams per liter plotted against the 

corresponding photometer readings.  Prepare standards by diluting with water 0.0, 2.0, 5.0, 10.0, 

15.0, 20.0, 30.0, and 40.0 mL of standard sulfate solution to 100-mL volumes in volumetric flasks. 

These solutions will have sulfate ion concentrations of 0.0, 2.0, 5.0, 10.0, 15.0, 20.0, 30.0, and 

40.0 mg/L (ppm), respectively. 

 

Filter the sample if it is turbid.  Pipet into a 250-mL beaker 100 mL or less of the clear sample 

containing between 0.5 and 4 mg of sulfate ion (Dissolve 0.1479 g of anhydrous sodium sulfate 

(Na2SO4) in water and dilute with water to 1 L in a volumetric flask).  Dilute to 100 mL with water 

if required and add 5.0 mL of conditioning reagent (30 mL of concentrated hydrochloric acid 300 

mL reagent water, 100 mL 95 % ethanol or isopropanol, 75 g sodium chloride, and 50 mL glycerol 

and mix).  Mix in the stirring apparatus.  While the solution is being stirred, add a measured 

spoonful of BaCl2 crystals (0.3 g) and begin timing immediately.  Stir exactly 1.0 min at constant 

speed.  Immediately after the stirring period has ended, pour solution into the cell and measure 

the turbidity at 30-s intervals for 4 min. Record the maximum reading obtained in the 4-min period.  

If the sample contains color or turbidity, run a sample blank without the addition of the barium 

chloride.  Convert the photometer readings obtained with the sample to milligrams per liter sulfate 

ion (SO4) by use of the calibration curve. 

 

Analytical Testing of Soil (pH ASTM G51) 

During the calibration procedure for the pH meter, standard buffered solutions of known pH are 

necessary.  At least two standard buffered pH solutions that span the soil pH to be measured are 

required. From practical experience, standard solutions of pH 4, 7, and 8 are recommended.  By 

the nature of the measurement, pH is determined for a small volume of soil at each reading, and 

it is important that at least three measurements at different locations be made and a simple 

average calculated. 

 

The reference electrode should be placed in contact with the soil near the glass electrode.  Allow 

1 or 2 min for equilibrium to be established, then take the meter reading.  After approximately 1 

min, repeat the meter reading. In general, the values will agree within 0.2 pH units. If the range of 

values is as large as 0.4, then repeat the test. 
  



  

 

 

Analytical Testing of Soil (Resistivity ASTM G57) 

Summary of the test method — The Wenner four-electrode method requires that four metal 

electrodes be placed with equal separation in a straight line in the surface of the soil.  The resulting 

resistivity measurement represents the average resistivity of a hemisphere of soil of a radius equal 

to the electrode separation.  A voltage is impressed between the outer electrodes, causing current 

to flow, and the voltage drop between the inner electrodes is measured using a sensitive 

voltmeter.   

 

The equipment required for the measurement of the resistivity of soil samples, either in the field 

or in the laboratory, is identical to that needed for at-grade measurements except that the 

electrodes are replaced with an inert container containing four permanently mounted electrodes.  

If the current-carrying (outside) electrodes are not spaced at the same interval as the potential-

measuring (inside) electrodes, the resistivity, ρ, is:  

 

ρ, Ω·cm = π*b*R / (1 – (b/(b+a))) 

 

where: 

b = outer electrode spacing, cm 

a = inner electrode spacing, cm, and 

R = resistance, Ω. 

 

Soil samples should be representative of the area of interest where the stratum of interest contains 

a variety of soil types. It is desirable to sample each type separately. It will also be necessary to 

prepare a mixed sample. The sample should be reasonably large and thoroughly mixed so that it 

will be representative. The soil should be well-compacted in layers in the soil box, with air spaces 

eliminated as far as practicable. 

 

Analytical test results are included in Appendix B-5. 



  

 

APPENDIX B-1 
 

Soil Testing – Grain Size Curves  













Client: TRI Log #:
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Sample ID:
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Client: TRI Log #:

Project:

Sample ID:
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APPENDIX B-2 
 

Pressure Swell Testing  



Client: TRI Log #:

Project: Test Method: ASTM D4546-B MOD

Specimen:

1.

2. In the specimen ring. 

3. Sign convention: (+) Compression/Collapse, (-) Expansion/Swell

4.

Stage Initial
1,2

Swell Pressure Measurement with Multistage Unloading

Balcones Geotechnical 72390.20

0121-014 - Barton Springs Rd

W-4 (57)

Normal Stress (psf)
3,4

262

-- 17.2

-

1.009

- --

-

Height, h (in) 1.004 1.004

Diameter, d (in) 1.996

Water Content, w (%) 11.0

-

-

Dry Unit Weight (pcf) 120.9 -

Total Unit Weight (pcf) 134.2 - -

Void Ratio, e 0.418 0.418

-

De / Dlog(s)

0.437

Modification: The initial stage of ASTM D2435 testing was performed in which the normal load required to prevent

swelling is recorded. This value is being reported as the "Swell Pressure". Please note that alternate methods to

determine "Swell Pressure" in an oedometer are presented in ASTM D4546 and thus this modified method could be

considered a modification of both methods alike. Following the measurement of the swell pressure the sample was

subsequently unloaded in a series of stages.

The intact sample was provided by the client. A specimen was trimmed from the sample using a trimming turntable and

mounted.  Gs was assumed to be 2.75. Calculations include measured machine deflections.

Strain (%)
3,4

0.000 0.000 -1.299

Degree of Saturation, S (%) 72.3 -

0.426

-

Jeffrey A. Kuhn, Ph.D., P.E. 6/18/2022
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Client: TRI Log #:

Project: Test Method: ASTM D4546-B MOD

Specimen:

Swell Pressure Measurement with Multistage Unloading

Balcones Geotechnical 72390.20

0121-014 - Barton Springs Rd

W-4 (57)
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APPENDIX B-3 
 

Direct Shear Testing  















  

 

APPENDIX B-4 
 

Consolidated Undrained Triaxial Compression Testing  



Client: Balcones Geotechnical TRI Log #:

Project:   0121-014- Barton Springs Rd. Test Method: ASTM D4767

Sample: W-1 (23.5-25) (28.5-30) (33.5-35)

Identification

Depth/Elev. (ft)

Eff. Consol. Stress (psi)

Avg. Diameter (in)

Avg. Height (in)

Avg. Water Content (%)

Bulk Density (pcf)

Dry Density (pcf) Void Ratio

Specific Gravity (Assumed)

Saturation (%)

Void Ratio, n Rate of Strain (%/hr)

B-Value, End of Saturation Avg. Water Content (%)

 

 

  Jeffrey A. Kuhn , Ph.D., P.E.,

  

        

At Failure

Remolded

Kneading and Impact 

Compaction, Six Lifts

Wet

Isotropic

Failure Criterion: Peak Principal Stress

Minor Effective Stress (psi), s3'f 10.7 21.2 21.6 7.9 16.5 20.4

27.7

48.1

9/7/2022

Analysis & Quality Review/Date

Effective Cohesion (psi) 2.8

1.00 0.97

4.46 Consolidation

Note: The presented M-C parameters are based on a linear regression in modified stress space, across all assigned effective consolidation stresses.

This fit does not purported to capture typical curvature of envelopes that may, in particular, be observed across broader range in effective stresses.

Please note that the stresses associated with peak principal stress ratio and peak principal stress difference are presented in tabular form on the first

page of the report. There are alternate interpretations to theses two failure criterion including but not limited to strain compatibility and post-peak.

0.57 0.59 0.61

2.8

0.97

4.41

Axial Strain at Failure (%), ea,f 3.3 5.5

Ratio, (s1'/s3')max

-

-

-

-

23.9

  

2.75

Consolidated-Undrained Triaxial Compression

4

Initial Specimen Properties

-

-

Specimens

10.0 20.0 30.0
Specimen Preparation

72382.1

1 2

Test Setup

3
Specimen Condition

- - -

18.8 18.9 19.5

130.0 128.3 127.2

-

-

2.01 2.00 2.00 Mounting Method-

-

Post-Consolidation / Pre-Shear

4.32

90.9 88.1 87.6

109.4 107.9 106.4 0.48 0.50 0.50-

-

-

Shear / Post-Shear

-

Difference, (s1'-s3')max

6.3

- 0.25 0.25 0.25

25.7 24.0 24.9 -

-

8.5 13.3 9.9

-

Pore Water Pressure, Duf (psi) -0.7 -1.2 8.4 2.1 3.5 9.5

Principal Stress Difference (psi), (s1-s3)f 18.1 28.4 28.3 15.6 24.4-

-

-

-

Effective Friction Angle (degrees)

Major Effective Stress (psi), s1'f 28.9 49.6 49.9 23.5 40.9- -

18.9 19.3

Secant Friction Angle (degrees) 27.3 23.6 23.3 - 29.7 25.2

1 of 6







Client: Balcones Geotechnical TRI Log #:

Project:   0121-014- Barton Springs Rd. Test Method: ASTM D4767

Sample: W-1 (23.5-25) (28.5-30) (33.5-35)

Consolidated-Undrained Triaxial Compression

72382.1

Failure Criterion: Peak Principal Stress Difference, (s1'-s3')max Ratio, (s1'/s3')max

Effective Friction Angle (deg) 18.9 19.3

2.8 2.8Effective Cohesion (psi)
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Client: Balcones Geotechnical TRI Log #:

Project:   0121-014- Barton Springs Rd. Test Method: ASTM D4767

Sample: W-2 (7-8.5) (9-10.5) (13.5-15) (18.5-20) 

Identification

Depth/Elev. (ft)

Eff. Consol. Stress (psi)

Avg. Diameter (in)

Avg. Height (in)

Avg. Water Content (%)

Bulk Density (pcf)

Dry Density (pcf) Void Ratio

Specific Gravity (Assumed)

Saturation (%)

Void Ratio, n Rate of Strain (%/hr)

B-Value, End of Saturation Avg. Water Content (%)

 

 

  Jeffrey A. Kuhn , Ph.D., P.E.,

  

        

At Failure

Remolded

Kneading and Impact 

Compaction, Six Lifts

Wet

Isotropic

Failure Criterion: Peak Principal Stress

Minor Effective Stress (psi), s3'f 6.1 15.3 24.8 3.4 11.5 19.4

27.4

46.8

9/7/2022

Analysis & Quality Review/Date

Effective Cohesion (psi) 2.7

0.99 1.00

4.41 Consolidation

Note: The presented M-C parameters are based on a linear regression in modified stress space, across all assigned effective consolidation stresses.

This fit does not purported to capture typical curvature of envelopes that may, in particular, be observed across broader range in effective stresses.

Please note that the stresses associated with peak principal stress ratio and peak principal stress difference are presented in tabular form on the first

page of the report. There are alternate interpretations to theses two failure criterion including but not limited to strain compatibility and post-peak.

0.59 0.58 0.59

2.5

0.79

4.37

Axial Strain at Failure (%), ea,f 1.4 6.0

Ratio, (s1'/s3')max

-

-

-

-

24.4

  

2.75

Consolidated-Undrained Triaxial Compression

4

Initial Specimen Properties

-

-

Specimens

5.0 15.0 25.0
Specimen Preparation

72382.2

1 2

Test Setup

3
Specimen Condition

- - -

18.7 19.8 19.6

128.3 130.1 129.2

-

-

2.01 2.00 2.00 Mounting Method-

-

Post-Consolidation / Pre-Shear

4.38

87.5 93.9 91.5

108.1 108.5 108.0 0.57 0.52 0.54-

-

-

Shear / Post-Shear

-

Difference, (s1'-s3')max

5.4

- 0.25 0.25 0.25

27.8 25.2 24.4 -

-

8.6 11.6 15.0

-

Pore Water Pressure, Duf (psi) -1.0 -0.3 0.3 1.7 3.5 5.7

Principal Stress Difference (psi), (s1-s3)f 13.4 21.7 31.0 10.4 19.7-

-

-

-

Effective Friction Angle (degrees)

Major Effective Stress (psi), s1'f 19.5 37.0 55.7 13.8 31.2- -

18.6 20.2

Secant Friction Angle (degrees) 31.6 24.6 22.6 - 37.5 27.5

1 of 6







Client: Balcones Geotechnical TRI Log #:

Project:   0121-014- Barton Springs Rd. Test Method: ASTM D4767

Sample: W-2 (7-8.5) (9-10.5) (13.5-15) (18.5-20) 

Consolidated-Undrained Triaxial Compression

72382.2

Failure Criterion: Peak Principal Stress Difference, (s1'-s3')max Ratio, (s1'/s3')max

Effective Friction Angle (deg) 18.6 20.2

2.7 2.5Effective Cohesion (psi)

 

0 

10 

20 

30 

40 

50 

60 

0 10 20 30 40 50 60 

Shear Stress, 

 t (psi) 

Effective Stress, s'(psi) 

Mohr-Coulomb  

Failure Criterion 

Peak Principal Stress Difference 

Peak Principal Stress Ratio 

4 of 6







  

 

APPENDIX B-5 
 

Analytical Testing 
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(2) MDL is volumetric. Results are mass per mass of dry soil. 
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ABSTRACT 
At the request of URS Corporation and on behalf of the City of Austin (City), AmaTerra Environmental, Inc. 
(AmaTerra) conducted an assessment of effect to the Barton Springs Road Bridge in Austin, Travis County, 
Texas. Barton Springs Road Bridge is a contributing resource to the Zilker Park Historic District, a property 
listed in the National Register of Historic Places (NRHP). The City proposes improvements to Barton 
Springs Road that would necessitate changes to the bridge, potentially including replacement of the 
existing bridge with a new structure. As the proposed undertaking would require permitting from the 
United States Army Corps of Engineers (USACE), it is subject to the requirements of Section 106 (36 CFR 
Part 800) of the National Historic Preservation Act (NHPA). As the City is a political entity of the State of 
Texas, the Antiquities Code of Texas (Texas Natural Resources Code, Title 9, Chapter 191) and its 
associated regulations (13 TAC 26) also apply. 

In October 2022, professional historians meeting the Secretary of Interior Standards conducted an 
evaluation of the proposed project and its potential for effect on the NRHP-listed bridge and related 
contributing resources to the Zilker Park Historic District per Section 106 guidelines. Zilker Park Historic 
District is listed in the NRHP under Criteria A and C at the local level in the areas of Architecture, 
Conservation, Entertainment/Recreation, and Landscape Architecture, with a period of significance of 
1917-1947. Both Barton Springs Road Bridge and the Main Entrance Piers (contributing) are within the 
project area. 

The proposed bridge improvements are associated with a larger overall plan for Zilker Park known as the 
Zilker Park Vision Plan. This ambitious multi-year proposal would make major changes to large sections of 
Zilker Park to improve pedestrian flow and access, improve safety, restore and protect the natural 
environment, and make general improvements to how the park is accessed and operated for the long-
term health of the park. Although improvements to the bridge are a component of the plan, the specific 
proposed improvements presented here have been developed in parallel but separately from the overall 
Zilker Park Vision Plan. As the improvements have utility beyond the Zilker Park Vision Plan, they are 
treated as a separate project from the Zilker Park Vision Plan for the purposes of this Section 106 
evaluation. 

Due to current conditions of the bridge, previous studies have determined that restoration of the existing 
structure is not feasible. The proposed project would involve either rehabilitation and expansion of the 
existing structure, or demolition and replacement of the bridge with a new structure. Both options would 
result in an adverse effect to the contributing Barton Springs Road Bridge by impacting its integrity of 
design, materials, workmanship, and feeling. The proposed project would not physically impact the Main 
Entrance Piers but would result in a change of setting due to the alterations to the nearby bridge. As such, 
the proposed action would result in a change to the setting, design, materials, workmanship, and feeling 
of Zilker Park Historic District and is thus recommended as having an adverse effect to historic properties 
under Section 106. 
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INTRODUCTION 
PROJECT SUMMARY 

The City proposes road improvements to the Barton Springs Road Bridge and the intersection of Barton 
Springs Road and Azie Morton Road in Austin, Travis County, Texas (Figure 1). The Barton Springs Road 
Bridge geometry is functionally obsolete with respect to bike and pedestrian traffic. In addition, the bridge 
is un-aligned with the roadway east of the intersection of Barton Springs Road and Azie Morton Road, 
located immediately east of the bridge. To improve safety along the roadway for vehicles, bicycles, and 
pedestrians, reduce congestion and improve traffic flow along Barton Springs Road and at the Azie Morton 
Road intersection, and address important safety concerns regarding the functional operation and 
condition of the bridge, the City proposes to rehabilitate or replace the existing bridge. Due to the 
deteriorated condition of the existing bridge superstructure, preservation of the bridge is not feasible (see 
Attachment C for details on the deteriorated condition of the bridge). 

Barton Springs Road Bridge is considered a contributing resource to the NRHP-listed Zilker Park Historic 
District, and thus the project falls within the boundary of the NRHP historic district. At the request of URS 
Corporation and on behalf of the City, AmaTerra conducted an assessment of effect for the proposed 
undertaking following the requirements of Section 106 (36 CFR Part 800) of the NHPA. 

OBJECTIVE AND METHODS 
The primary objective of this project is to assess the potential effects to the NRHP contributing bridge and 
NRHP-listed historic district under Section 106. The technical approach for this recommendation on effect 
included research into the history of the Barton Springs Road Bridge and Zilker Park, examination of the 
proposed project activities, and an analysis of the impact of the proposed project activities on the aspects 
of integrity of the historic properties. Historians conducted fieldwork through survey forms and 
photographs, and relied on previous reports and documentation provided by URS on the condition of the 
Barton Springs Road Bridge and the various alternatives proposed. This data was then analyzed to produce 
a recommendation on potential adverse effect to historic properties under Section 106 following National 
Park Service guidelines for assessing effect to historic properties.  

AREA HISTORIC PROPERTIES 

The bridge and entrance piers are contributing resources to the Zilker Park Historic District. The Barton 
Springs Archeological and Historical District is also located within the Zilker Park Historic District, and the 
downstream boundary is within close proximity to the bridge. In addition to these historic properties, a 
review of the Texas Historical Commission (THC) Texas Historic Sites Atlas (Atlas) revealed one Registered 
Texas Historic Landmark (RTHL) within the study area of one-quarter mile, the IV Davis Homestead at 1610 
Virginia Avenue. A supplemental review of the Texas Department of Transportation (TxDOT) Historic 
Resources of Texas Aggregator database (Aggregator) revealed additional contributing resources to the 
Zilker Park Historic District within the study area including stone walls and culverts, a picnic area, a sunken 
garden, the caretaker’s cottage, and a maintenance shop (Figure 2). Three City of Austin Historic 
Landmarks are also within the study area: Barton Springs, the Zilker Park Caretaker’s Cottage, and the IV 
Davis Homestead. In addition, the Umlauf Sculpture Garden and Museum is located directly to the south 
of the bridge along Azie Morton Road (Figure 2). 
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Figure 1. Project Location Map 
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Figure 2. Historic Properties in the Study Area  
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FIELD SURVEY METHODOLOGY 

The field work was conducted and supervised by an architectural historian meeting the Secretary of the 
Interior’s professional qualifications (as defined in 36 CFR Part 61). Physical inspection of the resources 
consisted of a site inspection, photographic documentation, and recording relevant construction 
materials and character-defining features. All information was recorded on field notes and maps. For the 
purposes of the survey, the APE was determined to be the project footprint. 

Photographic documentation included at least two photographic frames of the property from oblique 
angles to capture all visible sides, and any pertinent architectural detailing observed on the resource. Field 
data gathered included the current name, use, and function, if discernable; construction date (estimated, 
if unknown); architect or builder, if known; property type and subtype; architectural details and features.  

EVALUATION OF PROJECT EFFECT 

Under Section 106 of the NHPA [36 CFR Part 800.16(i)], an effect is any alteration to the characteristics of 
a historic property qualifying it for inclusion in or eligibility for the National Register. In practical terms, if 
a historic property is located within a project APE, then it is considered affected, and must be analyzed 
for adverse effect. An adverse effect, per Part 800.5(a)(1), is found when an undertaking may alter, directly 
or indirectly, any of the characteristics of a historic property that qualify the property for inclusion in the 
National Register in a manner that would diminish the integrity of the property's location, design, setting, 
materials, workmanship, feeling, or association. 

Examples of adverse effects include, but are not limited to, any of the following:  

1. Physical destruction of or damage to all or part of the property; 

2. Alteration of a property, including restoration, rehabilitation, repair, maintenance, 
stabilization, hazardous material remediation and provision of handicapped access, that 
is not consistent with the Secretary of the Interior’s Standards for the Treatment of 
Historic Properties (36 CFR Part 68) and applicable guidelines; 

3. Removal of the property from its historic location; 

4. Change of the character of the property’s use or of physical features within the property's 
setting that contribute to its historic significance; 

5. Introduction of visual, atmospheric, or audible elements that diminish the integrity of the 
property's significant historic features.  

If analysis concludes project action would have an adverse effect on one or more historic properties, then 
per Part 800.6, the federal agency involved (in this case, the USACE) must explore options to avoid, 
minimize, or mitigate harm to the affected historic properties. Consulting parties, including SHPO, 
affected Native American tribes (and the Tribal SHPO), other affected federal or state agencies, and any 
other duly recognized public or private entities must have the opportunity to review and comment on the 
findings of adverse effect and any proposed measures to avoid, minimize, or otherwise mitigate harm. 
Upon review and resolution of any disagreement among the parties, the lead agency and consulting 
parties may sign a MOA covering the adverse effects and their resolution (if any). 
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HISTORIC OVERVIEW OF ZILKER PARK 

(The following information is a summary of the historic context presented in the 1997 NRHP nomination 
form for Zilker Park Historic District, included via reference.) 

Originally settled by William Barton in the late 1830s, Barton Springs was an area that would slowly 
prosper as a cattle area, to a place of industrialization, and, finally, recreational. Post-Civil War, this area 
was utilized for waterpower and the land was leased out to local entrepreneurs. The springs were also 
popular bathing areas before the 1910s when they became swimming areas. Andrew Zilker would buy 37 
acres of land that surrounded the natural spring.  This transaction would go on to inspire a zealous wave 
in the Reform Park Movement (1900-1930). The park’s development in the 1920s mirrored the concept 
of the movement by being 10-40 acres, having a bathing facility, sports fields, and a children’s play area 
(NRHP Registration Form, 18-20).  

Andrew Zilker’s main motivation with transforming Barton Springs and the park was to preserve its 
integrity as a natural resource. Before his infamous 1917 three-party transaction, there were few parks in 
Austin and no recreation facilities matching what the Reform Park Movement aimed to achieve. The 1920s 
development of the park would usher in a new wave of park departments and park policies for future park 
installations in Austin. In 1926, the city authorized a bond to fund the park’s expansion to 250-300 acres, 
and construction of the Barton Springs Park began. In 1928, the city established its first Recreation 
Department, and a five-year plan was curated to outline the future developments of the city’s park 
facilities (NRHP Registration Form, 20).  

This five-year plan would develop into a master plan set to preserve the natural topography and scenery 
of the remaining unconstructed park, which was 50-200 acres. Inspired by the park’s development and 
public appeal, other neighborhood parks and playgrounds were created between 1929 and 1939.  During 
the early 1930s, pedestrian trails and roadways were added to make the park more accessible outside the 
local population. With programs created due to the Great Depression, enhancements such as these and 
funding for park employment was possible (NRHP Registration Form, 21).  

During the Great Depression, Four New Deal agencies and programs, as well as the National Park Service, 
are known to have contributed to Zilker’s development.  By 1939, the park was fully developed due to the 
amounts of federal funding it received during the Depression era. These developments include bridle 
paths, separate roadways, and enhancement to other pre-existing topographical features. While both 
parks, Barton Springs and Zilker Park, compliment the eras they were developed in, the construction of 
the current Barton Springs Bath House (1947) displays Moderne characteristics, fully signifying the end of 
the Depression-era Park development (NRHP Registration Form, 22-24).  

Barton Springs Road Bridge 

As part of the plans to develop Zilker Park, the city solicited designs for a new bridge over Barton Creek to 
provide access to the park from the south bank of the Colorado River. Terrell Bartlett Engineers of San 
Antonio designed the new bridge in 1925, featuring three spans supported by concrete arches on concrete 
piers with two traffic lanes, a pedestrian sidewalk, and decorative railing with integrated light posts  
(Figure 3). The bridge, constructed the following year, stretched 210 feet over Barton Creek, with a 20-
foot-wide roadway, 5-foot sidewalk, and curbing. 
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Figure 3: Original 1925 plans for the Barton Springs Road Bridge. 

 

The growth of Austin and the success of Zilker Park meant the amount of traffic passing over the bridge 
soon exceeded its capacity. In 1945, city engineers revealed plans for expanding the existing bridge by 
more than doubling its width to accommodate two more lanes of traffic plus an additional sidewalk on 
the side opposite the existing one (Figure 4). Matching the design of the existing bridge, the new bridge 
measured nearly 60 feet across, adding a second set of arched spans matching the original set. 

Today, Barton Springs Road is a four-lane road that serves as the primary thoroughfare through Zilker 
Park, located on the south bank of the Colorado River along Lady Bird Lake. The bridge over Barton Creek 
is at the east entrance to the park which serves as a focal point for important community events such as 
the annual Austin City Limits Music Festival, South by Southwest Conference and Music Festival (SXSW), 
Barton Springs, the holiday Trail of Lights, and Blues on the Green to name a few. Barton Springs Road 
and the bridge also serve vehicular, bicycle, and pedestrian traffic, and the road serves as a primary 
connector from Loop 1/Mopac Freeway to south Austin, downtown, and key corridors such as South 
Lamar Boulevard and Congress Avenue. 
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Figure 5. Surveyed Contributing Resource Locations.  
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RESOURCE DESCRIPTIONS 

Resource No. 01: Barton Springs Road Bridge 

The Barton Springs Road Bridge is a three-span, open spandrel concrete arch bridge originally constructed 
in 1925 and expanded on the north side in 1946. It is approximately 212’ long and 58’-8” wide and carries 
four lanes of traffic and two sidewalks across Barton Creek. The railing consists of steel frame and tube 
set between cast concrete chamfered posts, with integrated conduits for light posts. Metal construction 
plaques are embedded in end posts at both the west and east ends of the bridge. 

Alterations include the 1945 expansion on the northern section of the bridge and added pathways for 
pedestrians underneath the bridge on both banks of Barton Creek, and tracks for a miniature train on the 
west bank (although none of the paths connect directly to the bridge superstructure itself. Other 
alterations include removal of the light posts on the bridge at an indeterminate date. These changes were 
all present at the time the bridge was determined a contributing resource to the Zilker Park Historic 
District and do not detract from the bridge’s integrity of location, design, setting, materials, workmanship, 
feeling, and association. 

Resource No. 02: Zilker Park Main Entrance Piers 

The Zilker Park Main Entrance Piers are two monuments and associated stone walls and planters that 
flank the east end of Barton Springs Road just west of the bridge. The primary south pier is a large 
monument with Art Deco styling. The monument is constructed of yellowed Cordova limestone quarried 
locally set in semi-regular courses, with decorative bands and overhangs. The words “ZILKER PARK” are 
lettered in iron on either side of the monument. A large limestone planter extends out from the base and 
to the east toward the bridge. The north side entrance pier is much smaller than the south pier 
(approximately one-third the height) and features more modest Art Deco styling, topped by a flat concrete 
cap. A limestone planter extends out to the east from the north pier, similar to the south pier. The piers 
have no obvious alterations and retain integrity of location, design, setting, materials, workmanship, 
feeling, and association. 

The TxDOT Aggregator separates the planters and walls from the entrance piers as contributing resources 
to the historic district. However, as the NRHP nomination treats them as part of the entrance piers, the 
piers and planters were evaluated as a single resource for this study. 

Resource No. 03: Stone Culvert 

Resource No. 03 is a small stone culvert laid out on a north-south axis underneath Barton Springs Road 
west of the entrance piers. The culvert is made of rough-cut sandstone and concrete, with a stone head 
wall set back from the road, angled stone wing walls, and a simple cast concrete pipe. A modern stone 
skirt is set in the ground between the head wall and the roadway. The culvert is listed as a contributing 
resource on the TxDOT Aggregator but is not recorded as a contributing resource in the Zilker Park Historic 
District NRHP nomination form. It is treated as an eligible contributing resource for the purposes of this 
study, with integrity of location, design, setting, materials, workmanship, feeling, and association. 
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SECTION 106 EFFECTS ANALYSIS 

PROPOSED PROJECT ACTIVITIES 

The age and deteriorated condition of the bridge have warranted increased inspections over time, and 
the bridge geometry is functionally obsolete with respect to bike and pedestrian traffic. A bridge 
inspection was last performed in 2017. In addition, the bridge is un-aligned with the roadway east of the 
intersection of Barton Springs Road and Azie Morton Road, located immediately east of the bridge. To 
improve safety along the roadway for vehicles, bicycles, and pedestrians, reduce congestion and improve 
traffic flow along Barton Springs Road and at the Azie Morton Road intersection, and address important 
safety concerns regarding the functional operation and condition of the bridge, the City proposes to 
rehabilitate or replace the existing bridge and construct improvements to the associated bike paths, 
sidewalks, and the intersection of Barton Springs Road and Azie Morton Road (Attachment B). Due to the 
deteriorated condition of the existing bridge superstructure, preservation of the bridge is not feasible 
(Attachment C). 

Option One: Bridge Rehabilitation 

Rehabilitation would require removal of the existing bridge deck and spandrel columns, and then attempt 
to repair and reuse the existing concrete arches with the new columns and deck. Additional arches would 
also be needed to expand the bridge to approximately 109 feet in width in order to accommodate 
additional bike and pedestrian capacity and turn lanes to improve traffic flow at the Azie Morton Road 
intersection. The arches of the expanded bridge would match the existing bridge, although less than half 
of the original bridge would remain. 

Option Two: Bridge Replacement 

Replacement of the bridge would remove the existing bridge entirely and construct a new structure with 
sufficient width (approximately 109 feet) to accommodate the proposed multi-modal travel ways. The 
design of the replacement bridge is still under consideration and multiple alternatives are under 
development. 

ANALYSIS OF ADVERSE EFFECT 

Project historians used the results of the field survey, the information contained within the Zilker Park 
Historic District NRHP nomination form, the proposed project activities, and guidelines provided by the 
National Park Service to determine the level of effect on the NRHP listed properties within the project 
APE. Table 2 summarizes the recommendations on effect. 

Option One: Bridge Rehabilitation 

Under the rehabilitation option, the existing bridge deck and spandrel columns would be replaced, and 
the existing concrete arches would be used to support the new deck. In addition, the bridge would be 
expanded to accommodate added traffic lanes and pedestrian pathways. While the addition would mimic 
the appearance of the existing bridge, the change in size would impact the bridge’s integrity of design and 
feeling. Removal and replacement of the spandrel columns would impact the integrity of materials and 
workmanship. With impacts to integrity of design, materials, workmanship, and feeling, it is 
recommended that the proposed rehabilitation option would have an adverse effect on the NRHP 
contributing bridge under Section 106. 
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APPENDIX A: HISTORIC RESOURCES SURVEY FORMS 
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Barton Springs Road Bridge 
Historic Resources Survey 

December 2022 
Surveyed by Kurt Korfmacher and Erica Koteras 

Resource No. 01 Address:  Barton Springs Rd at Barton Creek 

Resource Type: Structure Function/Use: Transportation/road-related (vehicular) 

Estimated Year built: 1926/1946 References:  NRHP Nomination Form; bridge plaque 

NRHP Eligibility: 

 

Contributing resource of Zilker Park Historic District which is listed under Criteria A and C at the 
local level in the areas of Architecture, Conservation, Entertainment/Recreation, and Landscape 
Architecture, with a period of significance of 1917-1947. 

Description: The existing bridge is a three-span, open spandrel concrete arch bridge originally constructed in 1926 and expanded 
on the north side in 1946. It is approximately 212’ long and 58’-8” wide and carries four lanes of traffic and two sidewalks 
across Barton Creek. Alterations include an added structure in the northern section of the bridge. 

The bridge is considered a contributing resource to the NRHP-listed Zilker Park Historic District under Criteria A and C. It 
contributes to the urban and historic fabric of Zilker Park and is an integral public transportation system in Austin, Texas.  

 
Camera direction: south 
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Resource No.  01 Address:  Barton Springs Rd at Barton Creek 

 
Camera direction: east 

 
Camera direction: west 
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Resource No.  01 Address:  Barton Springs Rd at Barton Creek 

 
Camera direction: southeast 

 
Camera direction: north 
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Resource No. 01 Address:  Barton Springs Rd at Barton Creek 

 
Camera direction: northeast 

 
Camera direction: east 
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Resource No.  01 Address:  Barton Springs Rd at Barton Creek 

 
Camera direction: southeast 

 
Camera direction: southwest 
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Resource No.  01 Address:  Barton Springs Rd at Barton Creek 

 
Camera direction: southwest 

 
Camera direction: southeast 
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Barton Springs Road Bridge 
Historic Resources Survey 

November 2022 
Surveyed by Kurt Korfmacher and Erica Koteras 

Resource No. 02 Address:  2207 Lou Neff Rd 

Resource Type: Object Function/Use: Landscape/Monument 

Estimated Year built: 1934 References:  NRHP Nomination Form 

NRHP Eligibility: 

 

Contributing resource of Zilker Park Historic District which is listed under Criteria A and C at the 
local level in the areas of Architecture, Conservation, Entertainment/Recreation, and Landscape 
Architecture, with a period of significance of 1917-1947. 

Description: The Zilker Park Main Entrance Piers are found at the entrance to the park, west of the Barton Springs Road Bridge.  
The monument is constructed of yellowed Cordova limestone quarried locally, set in semi-regular courses, with decorative bands 
and overhangs. The words “ZILKER PARK” are lettered in iron on either side of the monument. The north side entrance pier is 
much smaller than the south pier (approximately one-third the height) and features more modest Art Deco styling, topped by a 
flat concrete cap. 

The entrance piers are considered contributing resources to the NRHP-listed Zilker Park Historic District under Criteria A and C. 
They contribute to the urban and historic fabric of Zilker Park. 

 

Camera direction: southwest looking at north entrance pier 
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Resource No. 02 Address:  2207 Lou Neff Rd 

 
Camera direction: west 

 
Camera direction: southwest 
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Resource No. 02 Address:  2207 Lou Neff Rd 

 
Camera direction: northeast 

 
Camera direction: northwest 
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Resource No. 02 Address:  2207 Lou Neff Rd 

 
Camera direction: southeast 

 
Camera direction: northwest looking at north entrance pier 
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Resource No. 02 Address:  2207 Lou Neff Rd 

 
Camera direction: north 
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Barton Springs Road Bridge 
Historic Resources Survey 

November 2022 
Surveyed by Kurt Korfmacher and Erica Koteras 

Resource No. 03 Address:  2207 Lou Neff Rd 

Resource Type: Structure Function/Use: Transportation/Culvert  

Estimated Year built: C. 1934 References:  NRHP Nomination Form; TxDOT Aggregator 

NRHP Eligibility: 

 

Considered contributing to the Zilker Park Historic District under Criteria A and C at the local 
level in the areas of Architecture, Conservation, Entertainment/Recreation, and Landscape 
Architecture. 

Description: The culvert bridge runs under the road just west of the Zilker Park Entrance Piers. It is made of rough-cut sandstone 
and concrete, with a stone head wall set back from the road, angled stone wing walls, and a simple cast concrete pipe. A modern 
stone skirt is set in the ground between the head wall and the roadway. It is listed as a contributing resource on the TxDOT 
Aggregator but is not recorded as a contributing resource in the Zilker Park Historic District NRHP nomination form. It is treated 
as a contributing resource for the purposes of this study. 

 

 

Camera direction: northwest 
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Resource No. 03 Address:  2207 Lou Neff Rd 

 
Camera direction: west 
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APPENDIX B: PRELIMINARY PLANS 
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APPENDIX C: CITY OF AUSTIN REHABILITATION VS. REPLACEMENT MEMORANDUM 
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Statement of Limitations 
 
This report is intended for the City of Austin and is distributed to third parties outside the 
City’s organization, with their consent. 
 
This interim memo provides a direct comparison between the rehabilitation and replacement 
options for the Barton Springs Road Bridge over Barton Creek and provides a recommendation 
from the design team.  This report is intended to outline the current design approach and 
highlight the pros and cons associated with the rehabilitation and replacement concepts. To 
limit the size and focus of this memo, the detailed work associated with existing bridge 
inspection and preliminary concept development and analysis are incorporated by reference. 
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1. INTRODUCTION 

This section of the report summarizes the purpose and need for the project and 
provides some Cultural and Historical Background. 

1.1 Purpose and Need 

The purpose and need for this project is centered on safety-related bridge 
improvements that address the following items: 

 Age of structure / structural degradation; 
 Insufficient bike / pedestrian paths (functionally obsolete); 
 Bridge roadway lanes not aligned with lanes east of Azie Morton; 
 Hillside instability (rock fall) and obsolete retaining wall on Azie Morton east 

side at intersection; 
 Elevated / overhanging sidewalk integral to intersection – past movement / 

cracking; and 
 Bridge / intersection congestion. 

1.2 Bridge Cultural / Historical Background / Existing Condition 

The original Barton Springs Road bridge was built in 1925 and widened to its current 
configuration in 1945. The bridge is located adjacent to Zilker Park, which is listed in 
the National Register of Historic Places (NRHP); and is considered a contributing 
resource to the Park. The Barton Springs Archeological and Historical District (formed 
in 1985) is also located within the Zilker Historic District and the downstream boundary 
of this district is in close proximity to the bridge. 

The age of the south and north structures is 97 and 76 years, respectively. The bridge 
overall has a condition rating of "Fair," and most structural components generally have 
a condition rating of “Good”, based on the FHWA Condition Rating Guidelines.  

Given the advanced age of the deck, and the fact that the most serious deterioration 
is found within the vicinity of the longitudinal deck joint, it is necessary to replace the 
deck entirely and eliminate the longitudinal joint and transverse joints where practical. 
This precludes efforts to keep and repair all of the existing bridge components. In 
addition, the spandrel columns exhibit low concrete compressive strength and severe 
cracking, spalling, and/or delamination (2017 On-Site Sampling and Laboratory 
Investigation). The cracking of the shorter spandrel columns is further exacerbated by 
their structural configurations (moment connections at both the top and bottom), 
which attract an inordinately large amount of shear loading. 

Therefore, any proposed bridge rehabilitation strategy that provides a substantial 
increase in service life requires “stripping” the structure down to the arch ribs and 
reconstructing the spandrel columns, floor system, and deck.  Sliding bearings at the 
tops of the new spandrel columns will decouple the deck from the supporting structure. 



Barton Springs Road Bridge over Barton Creek Rehab vs. Replacement Memo  
 

Page 4 of 13 

 

Figure 1.  Deterioration of Longitudinal Beam 

 
In addition to the condition of the existing bridge, the site presents a number of 
challenges and constraints.  Many of these are illustrated in the issues map below: 

 

Figure 2.  Barton Springs Rd. Bridge Challenges and Constraints 



Barton Springs Road Bridge over Barton Creek Rehab vs. Replacement Memo  
 

Page 5 of 13 

 
2. DESIGN CONCEPTS 

2.1 Design Elements Common to Both Rehabilitation and Replacement 

Barton Springs Road serves as a vital roadway connector. Improvements include the 
realignment of the travel lanes to improve or eliminate the current offset movement 
at the Azie Morton Road interchange.  

The bridge provides a vital bicycle and pedestrian link to the Zilker Park and the 
existing bike/ pedestrian facilities are inadequate.  The redesigned bridge provides 
dedicated bike lanes as well as a 14 ft.  wide sidewalk on the south side of the bridge 
and an 18 ft. wide shared use path on the north side of the bridge.  The design also 
links the sidewalks to the park trail system and accommodates the trails underneath 
the bridge.  

Lastly, the design will maintain space for the “Zilker Eagle” train that will be refurbished 
in the near future. 

Both the rehabilitation scheme and the replacement scheme share the same above-
deck configuration, resulting in an overall bridge width increase from 59 ft. to 109 ft.   
Therefore, either approach will provide the same result with respect to traffic and bike/ 
pedestrian movements. 

    

 

Figure 3.  Bridge and Roadway Proposed Geometric Plan 

 
2.2 Rehabilitation Option 

The Rehabilitation Option will reuse portions of the existing bridge structure (with 
rehabilitation measures implemented) and widen each side to provide the ultimate 
width necessary for proposed multi-modal travel ways.  
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Due to the deterioration of the existing bridge, only the existing arch ribs will remain. 

 

Figure 4.  Bridge Rehabilitation – Remove Deck and Spandrel Columns; Remediate 
Remaining Structures 

 
Once the arches are exposed, work will include reinforcement of the existing 
abutments, repairs to the arches and installation of a cathodic protection system to 
reduce further deterioration of the steel rebar in the arch ribs.  

Four additional lines of arch ribs will be added to accommodate the wider deck above.  
Therefore, the existing arch ribs will only be visible when viewed from underneath the 
structure. 

 

Figure 5.  Install New Arch Ribs, Spandrel Columns and Extend Abutments 

 
The fully rehabilitated bridge will maintain the overall appearance and configuration of 
the existing bridge, utilizing similar details for the arches, spandrel columns, 
longitudinal beams, etc.  In accordance with current design practices, it is anticipated 
that the level of remediation and future corrosion mitigation methods will be employed 
to achieve an additional 50 to 75 years of bridge service life subsequent to the 
rehabilitation.   
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While the rehabilitation option will provide the appearance of keeping the existing 
bridge, less than half of the original structure will remain intact and very little surficial 
materials will remain. Furthermore, very little of the original structure will be plainly 
visible after the new rib extensions on both sides and the installation of new spandrel 
columns and deck. As such, what will be predominantly in view is new bridge structure 
and materials.   

 

Figure 6.  Rehabilitation Option Rendering 

 
2.3 Replacement Option 

The Replacement Option will remove the existing bridge structure in its entirety and 
provide a new structure with the ultimate width necessary for proposed multi-modal 
travel ways.  

This option allows for lengthening the bridge by moving the western abutment to the 
west. In so doing, the Replacement Option provides additional space to facilitate 
improvements to existing Zilker Park facilities, such as walking paths and the Zilker 
Eagle miniature railroad, both of which pass under the Barton Springs Road Bridge on 
the west bank. This additional space for improvements is not feasible with the 
Rehabilitation Option. 

A number of design options for the replacement bridge were developed and vetted 
with the City of Austin and various stakeholders.  Table 2-1 provides a summary of 
the comparison of rehabilitation options. 
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historic impact avoidance and historic impact minimization are simply not possible.  Therefore, 
the focus of the investigation has centered on the development of feasible restoration and 
replacement schemes that meet the current transportation demands while providing a 
structure with a lifespan of at least 75 additional years of service. 
 
Both rehabilitation and replacement can accommodate the transportation needs in a similar 
fashion. The replacement scheme offers numerous additional benefits (highlighted cells in the 
above table) including better accommodations of the Zilker Eagle mini-train and enhanced 
trails underneath the bridge.  
 
The most significant differences between the rehabilitation scheme and the replacement 
scheme are cost and risk. The particular replacement bridge alternative selected is not the 
least expensive design possible, it includes enhanced features such as unique piers and 
upgraded abutments. Even with these enhancements, the cost of the replacement bridge is 
40% less than the rehabilitation scheme. Furthermore, ongoing maintenance cost and labor 
requirements are less with the replacement scheme. There is also a great deal of risk 
associated with the rehabilitation scheme.  While the bridge condition survey was thorough, 
there are many things that could increase the cost of rehabilitation once the initial demolition 
exposes all of the “hidden” elements of the bridge. 
 
We understand the significance of the existing bridge and the importance of preserving 
historical assets.  However, as stewards of the taxpayer’s money there is an obligation to 
make the best value decision for the community.  If the bridge is rehabilitated, very little of 
the existing structure will remain and those remaining elements will be almost entirely 
concealed by the new construction. This fact coupled with the significant increase in cost and 
risk leads the design team to recommend replacement as the path forward.  
 
The project is continuing an on-going coordination with the Texas Historical Commission 
(THC); and it is intended that input from both the THC and U.S. Army Corps of Engineers will 
be forthcoming as coordination continues.   
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We look forward to further consultation with your office and hope to maintain a partnership that will foster effective 
historic preservation. Thank you for your cooperation in this review process, and for your efforts to preserve the 
irreplaceable heritage of Texas. If the project changes, or if new historic properties are found, please contact the review 
staff. If you have any questions concerning our review or if we can be of further assistance, please email the following 
reviewers: tiffany.osburn@thc.texas.gov, amy.borgens@thc.texas.gov, alex.toprac@thc.texas.gov, 
caitlin.brashear@thc.texas.gov. 

This response has been sent through the electronic THC review and compliance system (eTRAC). Submitting your project 
via eTRAC eliminates mailing delays and allows you to check the status of the review, receive an electronic response, 
and generate reports on your submissions. For more information, visit http://thc.texas.gov/etrac-system. 

Sincerely, 

  
 
 

M  
 

 
m  

 
  
m  

for Mark Wolfe, State Historic Preservation Officer 
Executive Director, Texas Historical Commission  

Please do not respond to this email. 

cc: 
SETH.SAMPSON@usace.army.mil,Jennifer.R.Walker2@usace.army.mil,alexander.shane@thc.texas.gov,Elizabeth.Brumm
ett@thc.texas.gov</p 



 

 

Appendix E – Public Engagement



E-1 - Open House – April 2023



E-1 - Open House Virtual Power Point





























































E-1 - Open House Boards
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Public Engagement Process 
On April 4, 2023, the Austin Transportation & Public Works Department (TPW) conducted its first in‐person 

public meeting on the Barton Springs Road Bridge Project. Although this meeting was postponed from March 

2, 2023, due to local weather conditions, the virtual public meeting went online on March 2 as planned and 

remained live through April 18 when all public comments were due. 

The purpose of this in‐person and virtual meeting was to present the project and to gather community 

feedback on various alternatives for improving safety and mobility for the Barton Springs Road Bridge. Many 

of the existing bridge’s features are functionally obsolete and require rehabilitation or replacement to ensure 

safety and longevity. 

Promotion of the public meeting (both in‐person and virtual) included a flyer mailout to the project 

stakeholder list of individuals and organizations; placement of meeting signs in the neighborhoods in and 

around the project area; postings on social media sites (NextDoor, Facebook, and Twitter); and a media 

advisory. 

Public Comment Results  
Public comments were gathered in two ways: on paper during the in‐person public meeting on April 4, 2023 

and online as part of the virtual public meeting that started on March 2. All comments were due on April 18.  

Both in‐person and online, meeting participants were asked to share their feedback in one open‐ended 

question: Do you have any comments or questions for the project team? The online version also included 

optional demographic questions.  

The online survey was open from March 2 – April 18 whereas the in‐person public meeting took place on one 

evening (April 4). A total of 187 comments were received during the comment period; 11 of those comments 

were gathered during the in‐person meeting while the remainder were submitted online. Overall there were 

1,677 views of the virtual public meeting, 189 participated in the online survey and made 446 overall 

responses. The total number of comments received was 187 (includes the comments received at the in‐person 

public meeting.) 

The project team reviewed all of the public comments to better understand how people feel about replacing 

versus rehabilitating the Barton Springs Road Bridge and to see how they reacted to the recommended 

alternative (replacement). 

For the responses to the single open‐ended question, the project team read and tagged each comment for 

themes, sometimes multiple themes when applicable.  

Overall Sentiment Analysis 
To better understand overall sentiments regarding replacement versus rehabilitation of the bridge, the project 
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team counted each sentiment category (in favor of no changes to the bridge, support for rehabilitation, support 

for replacement, against replacement, and miscellaneous) once per respondent.  

Public Comments    
The public comments received for this project have been reviewed and addressed. They are shown below 

according to general sentiment categories and the percentages are approximate ‐ rounded to nearest 5%. 

No Changes to Bridge ‐ roughly 20%  
This type of comment included phrases such as “bridge is fine” “leave it alone,” “wasted project,” “spend 

money on other things,” “no need for construction.” 

Against Replacement ‐ roughly 5%  
Commenters were not necessarily in favor of rehabilitation but were anti‐replacement. Some of the comment 

wording was hard to distinguish from “leave it alone.” 

In Favor of Rehabilitation ‐ roughly 30%  
Many of these comments were very similar and appeared to be standard comments generated by an advocacy 

group. 

In Favor of Replacement – 30% 
Some of these comments specifically expressed support for replacement whereas three‐quarters of this group 

of commenters acknowledged replacement but focused on a desire for a different bridge design (than the 

design in the recommended alternative), one that has more of an Austin aesthetic.  

It should be noted that a majority of the people attending the in‐person open house were in favor of 

replacement, which may be related to the fact that these individuals were able to interact and ask questions of 

the project team in real time. 

Undetermined/Miscellaneous – 10% 
Comments in this category mentioned a concern for the bridge’s impact on the environment, issues with 

adjacent roadways, or access for water craft, bicycles or pedestrians but did not contain any opinion of the 

bridge itself. A few comments were so vague that they could not be categorized. 

Results for Optional Demographic 
Questions 
The survey also included optional demographic questions that would offer the project team insight into whom 
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