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Scope of Work 

 T3 Engineering is devoted to improving the Houghton Road Corridor from 

Watson Drive to Irvington by utilizing the most effective solutions to create significant 

improvements along the corridor. Some major improvements will include widening the 

existing road to six (6) - eleven (11) foot lanes including a twenty (20) foot separating 

median, the addition of a six-foot pedestrian sidewalk, a ten-foot multi-use path along the 

periphery of the roadway, and redesigning the Houghton-Escalante intersection. The 

design will also modify the existing bridge over the Pantano Wash to meet the new 

AASHTO and design standards as well as smoothly transitioning the corridor to the 

recently improved section of Houghton south of Irvington. Other minor renovations in 

the design will be detailed throughout this design report. 

 

Existing Conditions  

 The existing conditions of this specific corridor coincide with what was built 

nearly 20 years ago. The roadway is tailored for vehicles only, even since the 

construction of the surrounding neighborhoods and Secrist Middle school. Several major 

safety hazards that have been identified throughout the corridors that affect not only 

pedestrians and cyclists, but vehicles as well. The roadway itself is lined with eroded 

edges that can easily pop tires, and pull cars off the roadway. Erosion of the edges 

emphasizes in the turning radiuses going into the middle school and residential areas, 

which are driven over by hundreds of cars each day. Due to the high amount of 

residencies and the middle school, there are a large number of non-vehicle users each day 

that commute along the corridor on foot, cycling, or on horseback. There are currently 

only dirt patches along the side of the roadway which other users can travel which is 

dangerous for them and the vehicles alike. These two major safety problems will be 

mitigated by the installation of a curb and gutter, and separated pathways. This will create 



separation between pedestrians and vehicles, improve drainage, and eliminate eroded 

edgeways and future erosion to the edges of the roadway.  

 Other concerning existing conditions is the close proximity of different items near 

the roadway. On the east side, there are transmission lines only a few yards away from 

the roadway. On the west side, there are homes lining the corridor. Both of these objects 

are being handled with detailed care during our redesign. Secrist Middle School also rests 

adjacent to the roadway, and with the growing population of the school provides traffic 

jams during its peak hours. T3 Engineering plans on addressing Secrist-Houghton issues 

by not only improving Houghton Road but modifying the Secrist ingress/egress to make 

the area safer for pedestrians and vehicles while reducing congestion during the school 

drop off and pick up. 

 

Recommended Enhancements  

 The enhancements of the Houghton Road corridor can be split into three distinct 

categories that are as follows; 

1. Houghton Roadway Improvements  

2. Pedestrian and Non-Vehicle Traveler Improvements  

3. Specific and Special Improvements.  

As partly discussed above, several improvements are being made over the entirety 

of the roadway itself. These improvements are being done to enhance the safety of the 

corridor, and provide endurability to the corridor as the traffic population of Houghton 

increases over the next 25 years. The largest of these advancements will be widening the 

roadway from a two-way street, to a six - eleven foot lane roadway with a 20 foot median 

with a six-foot paved shoulder and curb/gutter on each side. This widening and 

advancement will allow for Houghton Road to maintain a proper LOS as the traffic 

increases through the year 2030, while the roadway maintains safety. A six-foot paved 

shoulder with curb and gutter will prevent erosion on the pavement edges due to runoff 

water and vehicles which have produced the existing cracked edges which is an extreme 

danger to current roadway users.  

The second set of improvements will improve the safety and comfort of all non-

vehicles users which include everyday pedestrians, young students at Secrist, and cyclists 

which frequent the long stretch of the corridor. The addition of a six-foot sidewalk that 

has a buffer from the road will allow students to safely walk to and from students, and 

neighborhood to neighborhood without having to have concern of cars traveling at high 

speeds past them. Furthermore, a ten- foot multi-use path on the other side of the 

roadway will separate pedestrians and those on bikes and horses. This will incentivize 

others to not attempt to travel through groups of young students walking nor travel on the 

roadway adjacent to high-speed cars. The new bridge over Pantano Wash, will maintain 



the consistency of the ten-foot adjacent path with a concrete barrier separation from the 

vehicles to ensure safety and ease throughout the entirety of the corridor, not just at the 

school or major intersections. Both of these additions will also be ADA accessibility to 

ensure all patrons can utilize these paths. Below is an example of a typical section 

through the corridor, highlighting the improved features. 

 
Figure_: Houghton Road Typical Section 

The last improvements, the specific advancements, will be at specific locations of 

the corridor. Beginning at the North end, a complete improvement of ingress/egress of 

Secrist Middle School. This will include an efficient redesign of a new parking lot, and 

the addition of a Hawk Crossing to connect the multi-use path and the sidewalk on each 

side of Houghton in front of the school. This will prevent student jaywalking, and halt 

traffic when students need to cross the 6 lane roadway. The next major improvement will 

be the refurbishing of the Escalante intersection. This will provide proper drainage to the 

conditions provided in the SOQ, create an ADA environment on all corners of the 

intersection, and adjust to the changes in widening Houghton Road.  

 

Horizontal and Vertical Alignment 

 This corridor has followed a North and Southbound flow for the entirety 

of the mile and a half corridor, so no major changes to the horizontal alignment have 

occurred. A 2% cross slope (normal crown) can be utilized through the entirety of the 

corridor, including the bridge section. Sections of the corridor can be found in the TY-

drawings. The redesign of the vertical alignment began with the adjustment of the K-

values (curve length divided by grade change) of the curves for a design speed of 50, 

rather than the original design speed of 55. Per AASHTO standards, the minimum K-

values for sag curves at 50 MPH is 96 and 84 for the vertical curves. The vertical 

alignment of all curves along this corridor has a K-value of over 100 to ensure AASHTO 

Standards are met.   



 
Table _: Summary of K-Values 

Only some minor changes to connect to existing improvements at Irvington and 

the Pantano Wash bridge. The existing survey was relatively level except the drastic 

change in elevation between STA 380+00 to STA 391+00 where there was an elevation 

drop of nearly 75 feet. The elevation of the proposed roadway has been moved lower than 

the existing ground beginning at STA 373+00 to reduce the slope of the roadway during 

the constant changing of elevation. Pima County Standards required a maximum grade of 

6%. The slope at the hill has a current maximum grade of 6.13%. The next set of 

drawings released will include modifications to have the slope at the hill be lowered to 

under 6%. At the bottom of the hill, STA 394+00, the proposed roadway was also 

lowered to form a sag curve between the hill and the bridge section at the Houghton-

Keystone intersection. This sag will collect runoff water from the hill, as well as the new 

bridge over Pantano wash. The majority of this runoff will be collected and dispersed 

properly through Culvert #8, which runs north, parallel to Houghton, under Keystone 

road.  

 
Figure_: Dropped Profile at Keystone Intersection 

 



Right-of-Way Details 

Expanding the existing two-lane roadway to a six-lane roadway with paths on 

each side will significantly increase the right-of-way (ROW) needed. Since the widening 

of the road will affect a large portion of land, construction and geotechnical engineering 

will be needed. This will be a large borrow project to safely grade six lanes, and proper 

cut/fill slopes. Although vertically placing the proposed roadway lower than the existing 

ground will allow the construction team to use some of the cut structural fill, it will not be 

enough to cover the additional 4 lanes and paths on either side of the roadway. Reference 

construction estimate for borrow details. Several areas identified in the plans will have 

retaining walls and easements to keep within the ROW. The ROW will include an 

additional eight (8) acres of land, which is being carefully priced with our construction 

team. The increased ROW will not only affect the ownership of land but have several 

environmental and utility impacts that will be carefully coordinated. Temporary 

construction easements will be utilized to fit all of the roadway clear zone into the ROW. 

Easements will be created chronologically as the construction moves down the roadway, 

to spend as least time interrupting property owners as possible. T3 Engineering will be 

continuously working with residents and the city to control and manage the ROW issues. 

ROW coordination will be a top priority between Roadway, Construction, and 

Environmental engineers. 

 

The Collaboration of Engineering Principles and Disciplines  

All of these improvements are being diligently reviewed and designed by T3 to 

find the most efficient, cost-effective, and simple solutions to the poor existing conditions 

in the roadway. The consideration of these improvements is continuously being evaluated 

with the different disciplines involved. Some of the most important being Structures, 

Construction, and Geotechnical.  

One main object of our coordination focus will be on the new bridge over the 

Pantano Wash. The addition of two new bridges will require critical coordination 

between the  Roadway Engineer, the Structures group, and the Geotechnical Engineer to 

ensure the bridge is built to the new standards of AASHTO, Pima County, and the 2020 

Bridge Design Standards.  The bridge design coordination meetings allowed the 

coordination of the features to maximize efficiency. The detailed-oriented planning 

between these three disciplines not only allowed the approach slab to be minimized but 

had a 3 span bridge, rather than 4. This three-span bridge was slightly more challenging 

to design but saves on construction speed, costs, and maintenance charges over the 

bridge's lifespan. Once the design of the substructure was complete, conversations with 

the Construction Engineers began. Through discussions with the construction team, was 

it decided that two bridges would be the most ideal. Two bridges allow traffic to flow 

during construction, and in the inevitable incident where there is a crash on one of the 



bridges. The drainage engineer will also maintain steady collaboration during the design 

of the bridge to maintain protection of the bridge during storms, especially the summer 

monsoon season. East Tucson can be prone to flash flooding, so proper drainage is 

critical on the roadway. The culvert that spans Keystone drive began as an alternative 

solution to drainage of the corridor, yet under closer inspection provided better flooding 

coverage, than if the culvert were to span Houghton road. The bridge roadway will 

contain all maximum precautions to prevent water from collecting on the bridge and 

drains as efficiently as possible.  

Every portion of this project requires the communication and collaboration of 

each discipline. Below is a figure that oversimplifies the collaboration between the team. 

Each successful release of a drawing set results from a series of iterations of each 

discipline working together.  

 
Figure_: Collaboration Chart 

 




























































