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Section I - Executive Summary

CLR Engineers has provided design services to update Route 92 and its intersection with L55 in
the City of Treynor, lowa. This report showcases those designs. CLR is a small team of three
civil engineering students, all with internship experience in the field of civil engineering. Each
team member has completed the proper coursework to graduate this upcoming May. The diverse
group has gained expertise in transportation, hydrology, environmental, and structural

engineering. This experience aided in the designs described in this report.

Utilizing concepts outlined by Smart Growth America, designed improvements to Route 92 and
L55 place a focus on a connected community. These improvements were supported by traffic
studies done through two different highway capacity programs: HCS and Sycnrho. The designs
and streetscape include increased on-street parking, new and improved pedestrian crosswalks,
and features to tighten up the corridor. These site improvements were designed with pedestrian
safety and walkability in mind. As an integral part of these efforts, the team relied on standards
set forth by the lowa DOT, the City of Treynor, the American Disabilities Act, and Smart
Growth America Complete Street Design Guidelines.

With safety in mind, the crosswalk near the high school was relocated and placed between bump-
outs. This allows for shorter crossing times for pedestrians. Also, once they cross, they are no
longer walking into a drive. The crosswalk is now designed to connect to an existing sidewalk
stub to the north of Route 92 and cross the route. It connects to an existing sidewalk at the high

school entrance drive.

One of the major outcomes of this design was a meandered alignment. By realigning Route 92,
parallel parking was able to be added. Parking locations were designated on either side of the
route with a focus on maintaining drive access and access to local businesses. The estimated cost
for the project is $612,000. This number was calculated using standards from RSMeans Heavy

Construction Cost Data.
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Section Il - Organization, Qualification, and Experience

Name of Organization

CLR Engineers

Organization Location and Contact Information

CLR Engineers is an undergraduate student group based out of the Department of Civil and
Environmental Engineering in the College of Engineering at the University of lowa.

4105 Seamans Center for the Engineering Arts and Sciences

lowa City, IA 52242

Project Manager: Rachel Beckler

rachel-beckler@uiowa.edu

(319) 330-4373


mailto:rachel-beckler@uiowa.edu
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Organization and Design Team Description

CLR Engineers is a group of students at the University of lowa in their final semester
working towards a Bachelor of Science in Engineering. Key members of the team include Rachel
Beckler (Project Manager), Elizabeth Fischer, and Geumchan Noh.

Rachel Beckler served as the project manager for the project. Through her coursework,
she has demonstrated competencies in transportation and water resources design, as well as
environmental engineering. Additionally, she has been employed as an engineering intern for a
local land development consulting firm for the past six years. Through this position, Beckler was
familiarized with lowa Statewide Urban Design and Specifications (SUDAS) as well as other
various codes and regulations. She has also received extensive informal training in AutoCAD
Civil3D and has successfully completed the NCEES Fundamentals of Engineering Exam in Civil

Engineering.

Elizabeth Fischer has completed design courses in transportation, structures, hydrology,
and environmental engineering. Additionally, she was employed this past summer as an
engineering intern at a land development consulting firm in the Chicago area. At her internship,
she gained knowledge in AutoCAD Civil3D where she graded and planned parking lots and
worked on site plans. She assisted in SWPPP inspections regularly and has extensive knowledge
of surveying. She has over two years of experience assisting a professor in hydraulic research for
the University of lowa where she also has spent lots of time surveying. She also recently passed

the NCEES Fundamentals of Engineering Exam.

Geumchan Noh has taken engineering courses such as Water Resource Design, Design of
Transportation Systems, Surveying and Remote Sensing, and Sustainable Systems. He has

worked in the asphalt research lab for Professor Lee.
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Description of Experience with Similar Projects
Members of the team have accumulated experience with similar projects through various
avenues. Experience with projects of similar scope will be described in further detail for each

team member.

Through her internship, Rachel has been the lead on ADA Accessible designs for both
cities and private developers. She has had the opportunity to perform stormwater calculations
and design parking lots, site grading plans, basins, and trails. Her area of focus is land
development, and she has worked on projects in many different sectors, including public entities.

Elizbeth has also been exposed to designing for ADA accessibility. She worked on
updating ramps and sidewalks to bring them up to ADA code for private developers. She also
has had experience in AutoCAD with grading to create site plans. She has used ArcGIS to design

roads for a bypass and has performed calculations to design culverts based on stormwater data.

Geumchan has earned experience with AutoCAD Civil 3D, ArchMap, Site-Development
skills. He has worked in a summer internship at the lowa DOT in the construction group.
Geumchan spent time in the construction field and inspected small to moderately complex
construction projects such as grading and paving, bridge culverts, erosion control, fencing,

guardrails, and weatherization projects.
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The primary outcome of our design is a concept that adequately meets the transportation
needs of the City of Treynor while prioritizing the safety of its residents and visitors. The City of
Treynor expressed a desire to improve walkability within their city and promote safety to both
drivers and pedestrians. The main areas focused on to complete this were the intersection of
Route 92 and L55 and the crosswalk on Route 92. Another improvement made was on the
current parking on Route 92 near the high school and near the local businesses. To accomplish

these, the tasks listed below were performed:

e Redesigned existing crosswalk at the intersection of VVolkens Avenue and State Highway

92

e Traffic studies for the intersection of Route 92 and L55

e Maintained usability of main street corridors for large vehicles crucial to local

agriculture.

e Proposed parking alternatives for Main Street to provide more parking for local
businesses while increasing road safety and discouraging unnecessary, unsafe parking

practices already in place.

e Increased walkability for the City by developing designs that serve to meet long-term

goals and plans set by the City and its residents.

e Explored Complete Street Redesign, excepting aspects involved with transit.

Work Plan

The completion of tasks was evaluated on a weekly basis. An estimated plan for the work

that was done by CLR Engineers is shown in Figure 1.

Activity 1 2

g 9 0 11 12 13 M 1

LA

16

F.azarch Travnor

Proposal Production

Foaview Codes and Guides
Brzinstorm Alternative Solutions
Preliminary Alternative Analyeis
Zelect Preferred Altemative
Traffic Study

(a3l enlate Horizontal Aliznements
Caloslate Vertical Alisnments
Perform Swept Path Analvsis
Create AvtoCAD Dawings
Create Concept 3D Fenderings
Prepars Final Presentation
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Figure 1. Gantt chart displaying detailed work plan.

The Gantt chart featured in Figure 1 outlines the amount of time it took the group to
complete individual tasks. For a more detailed look at the breakdown of allocated time by team

member, see Table 1.

Table 1. Allocated time grouped by team member and task.

Task I:[ours
Geumchan | Elizabeth | Rachel
Research and Data Collection 10 10 10
Traffic Study 0 20 0
Alternative Development and Sel ection 10 10 10
Drainage Analysis and Design 0 0 10
Pavement Specification and Highway Design 0 0 10
Poster Production 5 0 1]
Plan Production 0 0 50
3D Artistic Rendering 40 0 i}
Report Production 10 20 10
Miscellaneous 10 10 10
Total ] 70 110

Methods and Design Guides

The methodology of the design of all crosswalks, sidewalks, and parking was conformed
to the regulations put in place by the Americans with Disabilities Act (ADA) and lowa Statewide
Urban Design and Specifications (SUDAS). Roadway design was completed in compliance with
the AASHTO Policy on the Geometric Design of Highways and Streets (the Green Book) and
the lowa DOT Design Manual. Additional design guidance was sought from the Complete Street

Design Guide by Smart Growth America.
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Section IV - Constraints, Challenges and Impacts

Constraints

There were a few constraints with this project, the main being time. Time is a limitation
because the project needs to be completed by the second week of May. Another constraint was
the right-of-way width. On the site visit, the right of way width visibly varies. A stretch of the
narrower portion is shown in Figure 2. This was further confirmed using ArcGIS data provided
by Pottawattamie County. Right-of-way widths along Route 92 vary from under 50 feet to over
100 feet. This inconsistency was a constraint rather unique to the City of Treynor.

Figure 2. A depiction of inconsistently narrow right-of-way along the highway.

As an lowa town, Treynor is subject to snow and ice in the winter. Because
improvements are on state roads, they must remain accessible for snow plows. This limits what
can and cannot be put within the right-of-way and how far away from the curb street furniture

must be placed.

Challenges

The main challenge faced was figuring out what to do with adding, removing, and
relocating parking. As mentioned above, work had to stay within the right-of-way or more right-
of-way would need to be purchased. Another challenge was designing for safety. A lot of what
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was being redesigned is to keep younger drivers, specifically high school drivers, safe. CLR
Engineers wanted to make sure designs were directed toward keeping young students and young
drivers safe as they go about the town. Additionally, Treynor is driven through by a lot of people
that are passing through. Because of this, designs are also cognizant of drivers that are unfamiliar
with the area. Figure 3 is an image of the main crosswalk of focus for the project.

Figure 3. The crosswalk nearest to the high school was a main area of focus.

This existing crosswalk has limited visibility as it is approached from the west, since the
town is quite hilly. Designed crosswalks are as visible as possible, especially the one in front of
the high school. Redesigns were created to eliminate visual clutter caused by too many signs and
clearly mark pedestrian crossing for both citizens of Treynor and people passing through.

Impact in the Treynor Community

In our meeting, we were told that parts of the town don’t meet ADA compliance, which is
something we wanted to change. The senior citizens of Treynor need to be able to travel through
their town with ease. CLR Engineers ensured that designs allow everyone to do that. All site
improvements are up to ADA standards. The designs cater to what needs to be fixed in order to
make Treynor a more drivable and walkable town for everyone from young children going to
school, to senior citizens running errands. This improved ability to navigate town not only allows

the people of Treynor to get where they need to go, but it further connects a growing community.
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Section V - Alternative Solutions

Throughout the design process, there were many different concepts and ideas discussed
about various portions of the project. Some of these included underground solutions to pedestrian
traffic, elevated pedestrian walkways, reduction of oversized shoulders, and many more. The
existing crosswalk at VVolkens Ave and Route 92 currently ends in the driveway of a church. The
obvious safety issue here made the improvements or relocation of this crosswalk a top priority.

Negative aspects of the elevated walkway and the pedestrian tunnel were self-evident
from the start. This stretch of Route 92 does not have deep ditches. This is an issue for the
pedestrian tunnel, specifically. As the surface of the surrounding area is relatively flat, flooding
would be a major, unavoidable part of placing a tunnel under the road. Both of those projects
would require structural work, which CLR engineers estimate would cost a lot more than other

alternatives.

With the implausibility of tunneling or overpassing the highway, more conventional
crosswalk options were considered. Solutions explored included hiring a designated crossing
guard, moving the crosswalk to mid-block between Volkens Ave and the entrance to Treynor
High School, and moving the crosswalk to the entrance of the high school. It was decided that
while a crossing guard may be a good idea to implement regardless of infrastructure, it would not
solve the issue of the low visibility and safety of the crosswalk. The mid-block option would
have solved the safety issues presented by crossing into a driveway, yet this is considered the
least safe location for a crosswalk. The third option brings pedestrians closer to where the high
school drive is while removing the danger of the church driveway and taking advantage of
existing infrastructure. Other options brought up in the early stages consisted of adding the
crosswalk near the elementary school which is farther east on route 92. This option was ruled out
for multiple reasons. The design that CLR Engineers created moved the crosswalk from where it
currently exists by only about half a block; less than 100 feet. The advantage of keeping the
crosswalk near where it currently exists is that the current pedestrian flow will not be disrupted.
The community is already used to crossing Route 92 near that intersection, and if the crosswalk
gets moved significantly farther away it might not get used at all. It also would disrupt the
existing traffic pattern of Treynor if the crosswalk were moved a signifigant distance. Another

motive behind the design chosen is that it is at a location with an acceptable sight distance. If the
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crosswalk gets moved farther east near the elementary school, the sight distance of cars
approaching from the east is not as vast. Because of the aforementioned advantages and
disadvantages that the final design features a crosswalk at the intersection of the high school
entrance and Route 92,

Another major issue the City of Treynor wants to address is the lack of order surrounding
the use of the City’s shoulders. Presently, the shoulders improperly function as passing lanes and
parking lanes. CLR Engineers explored different approaches to improve the situation. Some

examples of solutions explored include meandered alignments and street-parking angle options.

A combination of solutions was determined to be the best option in this situation. A
meandered alignment addressed more issues than one. It allows for more space on one side of the
corridor in areas where the right-of-way is narrow. Also, it provides a visual and physical cue to
drivers that this stretch of the route is slower, and they should proceed more cautiously. Finally,
it provided areas to make the road appear narrower and remove some of the dangerous shoulder

space.

In addition to the meandered alignment, bump-outs were designed to help designated
parking areas, drives, and cut off access to the shoulder. Within the parking areas, angled,
parallel, and perpendicular options were explored. Perpendicular parking stalls were ruled out
almost immediately as they require the widest amount of the available right-of-way and do not
solve the safety issues presented by pulling in to spots and backing onto the road. Next, angled
spots were looked at. While they require less space within the width-of the right-of-way, they
still require more space than would be acceptable. This left parallel parking, which allows for

enough parking spaces while maintaining comfortable space between right-of-way elements.

An important decision that was also considered was whether to increase the number of
stop signs at the intersection of Route 92 and L55, signalize the intersection, or to keep the
existing two-way stop while still improving intersection visibility. Before a decision could be
made, it was decided a Traffic Study would be conducted in order to properly evaluate the
intersection’s eligibility for different levels of signalization via warrants from the Highway

Capacity Manual.
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Section VI - Final Design Details

After considering alternative solutions, a combination of aspects from multiple solutions
was selected to best suit the needs of the City of Treynor. This included a meandering centerline
alignment, sporadic on-street parallel parking, curb bump-outs to designate drives and parking,
and updates to sidewalks and the overall aesthetic appeal of Main Street. As the City of Treynor
expressed concerns for safety at the intersection of L55 and Route 92, as well as at the

crosswalk, a traffic study was conducted first to determine the best course of action for City.

Traffic Study

L55 is a North - South two-lane county road. Route 92 is a two-lane, East - West state
highway. Route 92 is the major road and the intersection of the two roads is an unsignalized two
way stop with the stop signs being on L55. It was expressed to us that this intersection is a
concern because during peak hour traffic volume times cars back up on the side streets and
during school hours it’s hard for young drivers and school buses to travel safely without delays.
Another motive for this traffic study was to examine how to make the town safer for the elderly

community.

A configuration of the intersection with the daily volumes is shown below in Figure 4

and the peak hour volumes are shown in Table 4. These figures are from the lowa DOT website.
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Figure 4. Annualized Daily Traffic for All Vehicles.
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Table 2. Peak Hour Traffic for All VVehicles.

N Leg E Leg S Leg W lLeg
L T R L T R L T R L T R
07:00 37 19 34 5 252 38 18 2 3 28 121 19
08:00 50 24 37 4 227 49 19 9 5 34 151 42
11:000 18 10 29 5 105 24 11 5 3 20 97 12
12:00 17 3 29 6 112 18 17 4 ¥ 25 122 8
15:00 44 58 28 6 171 59 28 16 8 25 191 21
16:000 43 9 48 9 167 49 17 10 6 57 247 14
17:00 48 8 56 4 174 61 19 10 3 58 247 30

The lowa DOT data was put into HCS which is a computerized highway capacity
program that is based on the Highway Capacity Manual that standardizes the evaluation of
intersection performance. The first report generated data based on the existing conditions using
shown in Figure 4. After generating a report for the existing data, the level of service for each
peak hour was at C or higher, which means the current conditions are sufficient. To go a step
further, each peak hour flow was increased by 10% and compared to the existing data. A report
was generated for each of the 7 peak hour flow times and the data was summarized in the Tables

below.

Table 3. Existing Levels of Service.

Existing Levels of Service with 10% Population Increase

Time Easthound Westbound MNorthbound Southbound
Tav | A 5 |
2 AN, A A C C
11 AM. | A A B B
1ZP.M. | A A B B
3 P A A C C
o P.M. A A C C
7 P A A C C
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Table 4. 10% Increased Traffic Volume Levels of Service.

NL ElLe S Leg W lLeg

L|T|R|L|T|R|L|T R|L|T|R
07:00 37 19 34 j 252 38 1§ 2 3 28 121 13
08:000 50 24 37 227 49 19 9 5 32 151 4
11:00 18 100 29 5 105 24 11 5 3 200 97 12
1200 17] 3 29 6 12 18 17 4 3 25 122 8
15:00 44 5 28 6 171 59 26 16 8 25 191 21
16:00 43 9 48 9 167] 49 17 10 6 57 247 14
17:00 48 6 56 4 174 61 19 10 3 58 247 30

When the traffic volumes were increased by 10%, only the Southbound lane at 7 A.M.
had a level of service increase from B to C, highlighted in red in the tables above. Shown below
in Table 5 is a description of the levels of service. Levels of service C and above are all
constituted as acceptable with free — stable flow. The maximum delay that could happen from a
level of service C is 35 seconds which is considered acceptable with stable flows.

Table 5. Level of Service Description

Average Control Delay

Level of Service (seconds/vehicle) General Description
A <10 Free Flow
B >10-20 Stable Flow (slight delays)
c >20 - 35 Stable flow (acceptable delays)
D 535 - 55 Approaching unstable flow (tolerable delay, occasionally wait through more
than one signal cycle before proceeding)
E >55-80 Unstable flow (intolerable delay)
F' >80 Forced flow (congested and queues fail to clear)

Source: Highway Capacily Manual 2010, Transportabon Research Board, 2010.
1. If the volume-to-capacity (v/c) ratio for a lane group exceeds 1.0 LOS F is assigned to the individual lane group. LOS for overall approach or
intersection is determined solely by the control delay.
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Crash Data

Pottawattamie County

[] 25 5
. = =1L
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All Rural Crashes
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Figure 6. Pottawattamie County Crash Data

The lowa DOT crash data for Pottawattamie County from 2007 to 2011 is shown below

in Figure 5. The legend shows where fatal, major injury and minor injuries happened. Figure 6 is
an enlarged image to show the intersection of L55 and Route 92.

Figure 7. Intersection of L55 and Route 92 crash data.
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This data shows that only one fatal crash occurred at that intersection between the years
2007 — 2011 and all the other crashes that happened near the intersection resulted in minor

injuries only.

Results and Recommendations

Level of service C is an acceptable level of service, and each lane at the peak hours is at
C or above C, even with a 10% increase. Also, only one fatal accident occurred in within the 4
years of data that is given by the DOT. With this information, CLR Engineers design suggestion
is to keep the intersection as a two way stop. The data shows that no improvements need to be
made right now or in the future, assuming the population only grows by 10% in the recent future.

Crosswalk at Volkens Avenue and Route 92

The designed crosswalk crossing Route 92 near VVolkens Ave was relocated next to the
drive immediately east of the existing crosswalk. A benefit of this design is that it capitalizes on
the existing sidewalk stub on the north side of Route 92. This existing stub is shown in Figure 8.

Figure 8. Proposed location for the relocation of the pedestrian crossing.
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The location outlined in Figure 8 is the design location for the relocated crosswalk. The
final design of the crosswalk, complete with bump-outs is shown in Figure 9.
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Figure 9. Final design of the pedestrian crossing near the high school.

As shown in Figure 9, the crosswalk redesign features a shorter crossing distance for
pedestrians than the current crosswalk at VVolkens Avenue. Not only does it take advantage of the
existing sidewalk stub on the north side of R92, but it also ties into the existing walk on the south
side. This will provide citizens young and old with an added level of safety by reducing the
amount of time it takes for them to cross the street. Another visible element depicted in Figure 9
is the meandered alignment. This design feature is discussed further below.

Meandered Alignment

As was mentioned in the discussion of design alternatives, a meandered alignment
provided solutions to a couple of different problems within the corridor. An overview of the final
redesign of the Route 92 alignment is shown in Figure 10.
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Figure 10. The final proposed design for the realignment of Highway 92.

The existing alignment is relatively straight while the proposed design feature three
curves which provide room for parking on one side of the corridor while maximizing
opportunities for parking and bump-outs. These combined techniques were designed using
guidelines from AASHTO, the lowa DOT Design Manual, and the Smart Growth America
Complete Street Design Guide.

A swept-path analysis was done on the intersection of Route 92 and L55 to simulate the
design vehicle turning. For this intersection, the DOT defines the design vehicle as an S-Bus-36
which is a conventional school bus shown below. A swept-path analysis was conducted four
times. Each analysis shows the vehicle turning right from each possible direction and proves that
the design vehicle does fit in the intersection.

Table 6. DOT Design Vehicles

from anko dasign vehicla
freeway ramps other facilities o
. WEB-&T (Intersiate semitrailer)
ofher facilities freeway ramps
state highwa\ls. WB-&T
collectors ADT = 400 WB-&T
state highways

collectors A0T < 404

5-Bus-36 (conventional schood bus)
local {gravel roads)
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Figure 11. East Lane Swept-Path Analysis
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Figure 12. West Lane Swept-Path nalysis
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Fiure 13. South Lane Swept-Path Analysis
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Figure 14. North Lane Swept-Path Analysis

Parallel Parking Locations

The corridor redesign provided ample opportunity for parking for the businesses along
the route. These locations are shown in Figure 11.
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Parking Stalls

Figure 15. Parking locations along Route 92.

The parallel parking locations in Figure 11 are designated with yellow blocks and call-outs.

Bump-Out Locations

In addition to parking locations, there are many locations where bump-outs have been
adding. These are to provide the illusion of a narrower road while making clear barriers for
parking to maintain access to drives. These bump-out locations are highlighted in Figure 12.

Bump-outs

Figure 16. Bump-out Locations along the Highway 92 Corridor.

The aforementioned design elements provide improved safety and functionality for the City of

Treynor and its citizens. They decrease crossing times while discouraging the use of shoulders as
passing lanes. While bump-outs often act as a block to the overland flow, this can be avoided by
implementing curb cuts at the side of each bum-out. Additionally, the proposed design features a
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higher percentage of pervious areas than the existing conditions. In other words, there are more
areas for the water to get into the ground than there were before.

General Cross-Section and Aesthetic Improvements

In an attempt to improve the aesthetics along the 92 Corridor, a typical cross-section
design for the project was compiled using inspiration from guides for Complete Street Redesign
by Smart Growth America. The cross-section captures the character of the City of Treynor and
elevates the Main Street Experience of the corridor. This typical cross-section is depicted in
Figure 13.

Figure 17. A typical cross-section for the corridor.

There are a few notable elements in this cross-section. These are the various street furniture. For
more information on the specified fixtures, see Appendix C. Imagery of design concepts can be
viewed at: https://youtu.be/ataPzk6DQvs.

This cross-section also adheres to the lowa DOT Design Manual in addition to its aesthetic
appeal. The pavement cross-section is shown in Figure 14.

L 37 |
| |

- 15.5' e 19 e & |
‘ design lane width parking lane
) .\  ——— s e _—i- g ~ ~

Figure 14. A typical pavement cross-section from lowa DOT Design Manual Chapter 3A-1

The design cross-section also provides proper setbacks and clearance per lowa SUDAS.


https://youtu.be/ataPzk6DQvs
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Section VII - Engineer’s Cost Estimate

There are three phase subdivision development in this project. Phase 1 yellow, Phase 2

purple, and Phase 3 green. It is shown in Figure 18.

LS

& 4.!
Treynor i

Figure 18. Cost Estimated Each Phase
Phase 1. Yellow (Intersection R-92 & L55) [4,071SF]
Demolition ($5,000) + Intersection ($62,400) =
$67,400
Phase 2. Purple (road) [49,960 SF]
Demolition ($41,000) + Street Redesign ($193,000) + Aesthetics ($33,300) =
$267,000
Phase 3. Green (road+cross walk) [43,152 SF]

Demolition ($41,000) + Street Redesign ($193,000) + Aesthetics ($33,300) +
Traffic system ($42,000) =

$309,300

To estimate the cost of the City of Treynor Pedestrian Infrastructure Project, CLR used
RSMeans standards. The primary book used to calculate estimated values was 2019 Heavy

Constructions Cost published by RSMeans.



CLR Engineers 27

Table 7. Estimated Quantities

Estimated Quantities
Item Number ltem Name Unit Total Note

1 Concrete (Lot) sy 12600 Including jeints, finishing and curing
Fix form, 12" pass, unreinforced, 6" thick
4" 8" % 112" without joint

2 Brick Paving SF 500 xo X wiinout joints
(4.5 bricks/SF)
Machine f d, 6"x18", radi

3 Concrete (Curb) LF 3660 Achine formee, & x7e, radius

4 Demolition sy 12600 Pavement removal, bituminous road,
47-8" thick

5 Planter flower EA 20 short planter cast iron & steel sheet

6 Light Poles EA 2% Anch.or base not iI'I.C|L.IdiI'Ig concrete base
Aluminum pole, 20" high

7 Bench EA 20 cast-iron/brown wooden

P Litter Bin EA 20 circula-lr base, lateral uprights and upper lid
cast-rion/black
Acryli terborne, whit llow,

9 Paint Pymt. (Road) LF gsgog | CrYIEwaterbome, whtte orysliow,
4" wide, 3,000-16,000 LF.
Li t., parking stall, paint,

10 Paint Pvmt (Parking)|  LF 250 ines on pvmd., parking stall, pain
4" wide

1 Structure Moving TON 11500 Reset on existing foundation Selid pickup

Pedestri
12 e. sstrian EA 42000 Reset on existing foundation Solid pickup
Hybrid Beacon
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Table 8. Total Project Cost of Pedestrian Infrastructure

Total Project Cost
Progjct item Material Labor Equipment Total Total Including
Overhead & Profit
Concrete (Lot} $321,500 316,500 312,600 350,600 386,000
Erick Paving 31,275 53,250 54,525 34,975
Concrete (Curb) $13,500 58,525 34,875 526,900 529,600
Demolition $54,500 $33.800 368,300 597,000
Planter flower 28,000 $8,000 38,800
Light Foles 321,000 310,000 880 $31.,890 535,000
Eench 39,000 39,000 39,900
Litter Bin 37,200 57,200 7,920
Paint Pvmt. (Road) 36,550 56,550 31,975 315,075 316,600
Paint Pvmt. (Parking) 51,200 3465 5220 51,885 $2,075
HAWK Beacon $42.000 342,000 546,200
Shipping Cost 511,000 511,000 512,100
Total $656,000

The total project cost is calculated by quantities, appropriate unit and unit price from
RSMeans data table. This is shown in tables in Appendix C.
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Appendix A - Traffic Study Reports

RESULTS
Major Street Minor Street
Eaztbound Westbound Northbound Southbound
Left Thu | Right Left Thru | Right Left Thiu | Right Left Thiu | Right
Volume [vph)
32 5 26 65
Movement Capacity
1208 1408 443 428
Shared Lane Capacity
443 428
Movement v/c Ratio
003 0.00 0.06 015
95% Queue Length
008 om 019 054
Control Delay (sectveh)
81 76 136 149

Mavement Level of Service
A & B B
Approach Delay [seciveh)
136 143
Appraach Level of Service

Figure 19. HCS Report for Traffic at 7 a.m.



RESULTS
ajor Street
Eastbound

Left Thru Right Left

Wolume [vph)
¥ B3

tovement Capacity

1225 1337
Shared Lane Capacity
Movement v/c Ratio

0.03 0.05
95% Queue Length

0.03 015

Control Delay [seciveh]

a0 7.8
tovement Level of Service

A A
Approach Delay [sec/veh)

Approach Level of Service

Westhound

Thiru

Right
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tinor Street

Morthbound Southbound
Left Thru Right Left Thru Right
7 26
ey v
337 i
011 0.2v
0.37 1.11
17.0 206
C C
17.0 206
C [

Figure 20. HCS Report for Traffic at 8 a.m.



RESULTS
t ajor Street

E astbound

Left Thru Right Left

Wolume [vph)
23 5
Maovement Capacity
1418 1452
Shared Lane Capacity

Movement v/c Ratio
0.0z 0.00
95% Queue Length
0.0s 0.m
Control Delay [zec/weh)
7.6 7.5
tovement Lewvel of Service
& A
Approach Delay [zecsveh)

Approach Level of Service

‘i estholind

Thiru

Right
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binor Street
MHarthbound Sauthbound

Left Thu Right Left Thru Right

20 32
B33 603
B33 £03
0.03 0.05
010 017
10.8 1.3

B B
10.8 1.3
B B

Figure 21. HCS Report for Traffic at 11 a.m.
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RESULTS
b ajor Street tinar Street
E astbound Westbound Harthbound Southbound
Left Thru Right Left Thiu Right Left Thru Right Left Thru Right
Waolume [vph)
29 7 57 56
Movement Capacity
1282 132 461 408
Shared Lane Capacity
461 408
Movemnent v/t B atio
0oz 0.0 01z 014
95% Queus Length
007 0.02 0.42 0.43
Control Delay [zec/veh]
79 7.8 139 15.2

Movement Level of Service
A A B C
Approach Delay [zecdveh)

Approach Level of Service

Figure 22. HCS Report for Traffic at 12 p.m.
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RESULTS
I ajor Street tinor Street
Eastbound westhound Marthbound Southbound

Left Thiu Right Left Thru Right Left Thru Right Left Thiu Right

Waolurne [vph)
29 7 57 56

Movement Capacity

1282 1312 4E1 408
Shared Lane Capacity

461 408

Mavement w/c Ratio

0.0z 0.m 01z 014
95% Queue Length

0.07 0.02 0.42 0.48

Control Delay [sec/veh)

79 7.4 139 152
Maverment Level of Service

A & B [
Approach Delay [sec/veh]

Approach Level of Service

Figure 23. HCS Report for Traffic at 3 p.m.
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RESULTS
M ajor Street inor Street
Eastbound whesthound Marthbound Southbound
Lett Thiu Right Left Thiu Right Lett Thiu Right Left Thiu Right
Walume [vph]
&7 10 7 B0
tovement Capacity
130 1249 376 33
Shared Lane Capacity
376 33
tovement v/c R atio
0.05 0.0 010 018
95% Queue Length
016 0.0z 033 0.66

Cantrol Delay [sec/veh]
79 7.9 15.6 183
tovement Level of Service
& A C C
Approach Delay [zectveh)
15.6 183

Approach Level of Service

Figure 24. HCS Report for Traffic at 4 p.m.



CLR Engineers 35

RESLILTS
Major Street Minor Street
E astbound ‘westbound Narthbound Southbaound

Left Thru Right Left Thiu Right Left Thru Right Left Thiu Right

Yolume [vph)
8 4 36 B2

Moverment Capacity

1277 1229 348 325
Shared Lane Capacity

348 325

Movemnent v/c Fatio

0.05 0.00 0o 019
95% Queue Length

017 0.m 0.35 072

Control Delay [zec/veh]
8.0 7.9 16.5 18.7
Movemnent Level of Service
A & o8 C
Approach Delay [zec/veh)
165 8.7

Approach Level of Service

Figure 25. HCS Report for Traffic at 5 p.m.
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Appendix B — Cost Estimate Tables
Table 8. RSMeans rounding standards.

Prices From To Rounded to Nearest
$0.01 $5.00 $0.01
5.01 20.00 0.05
20.01 100.00 1.00
100.01 1,000.00 5.00
1,000.01 10,000.00 25.00
10,000.01 50,000.00 100.00
50,000.01 Up 500.00

An abbreviations table has been provided to quantity units used to calculate the cost

estimate.

Table 9. Abbreviations table

Unit Symbol | Description
EA Each

cY Cubic Yard
EA Each

FT Feest

LF Linear Foot
Sk Sgaure Foot
sY Square Yard




Table 10. Estimated Quantities

Estimated Quantites
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Line Number Name Crew | Daily Output | Labor Hours | Unit [Material| Labor | Equipment| Total |Total Incl Q&P

HAWK Beacon Ea | 20000 20000 | 21000
Hybrid solar-powered 8'tall
Concrete pavement, highways

321313250020  |Including joints, finishing and curing B-26 3000 0.029 SY | 285 | 131 1 27.81 3
Fix form, 12 pass, unreinforced, 6" thick
Brick Paving

321416100012 |[4"x 8" x 1-1/2", without joints D-1 10 0.145 SF | 257 | 65 9.07 12.8
(4.5 bricks/SF)

32161343 041 | cosin-Place Concrete Curb and Gutter| p o, | gy 0053 | LF | 369 |233| 133 |732 3
Machine formed, 6"x18", radius
Planting Flower EA 250 250 275

321112.23 0010 Bench castiron/brown wooden EA 450 500
Litter Bin cast-rion/bk EA 360
Demolition & Clean up

02411317 5050 |Pavement removal, bituminous road, B-38 420 0.005 sY 4.32 268 7 95
4"-6" thick
Light Poles

26 56 13.10 3000 anchor base not including concrete base |1 Elec 29 6.897 EA 1050 | 400 445 14945 1800
Aluminum pole, 20° high
Paint Pavement Marking (Road)

32172313 0030 |Acrylic waterborne, white or yellow, B-78 20000 0.002 LF 0.1 01 0.03 0.23 0.29
4"wide, 3,000-16,000 LF.
Paint Pavement Marking (Parking)

3217 23.14 0800 Lines on pvmt., parking stall, paint B78B 400 0.045 LF 482 | 185 0.87 7.54 9.05
4'wide

024313430040 | rructure Moving TON 1500 | 11500
Reset on existing foundation Sclid pickup

Table 11. Estimated Quantities
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Appendix C — Street Furniture Specifications

NERI

P 10 e [ VM| ———

FLAMTERS
ARTICLE: 2203.000
DATA SHEET
SCALE 1:20

-
L:!
K

PFlanter REV 01 - 20180328
Series: Zalx - Heritage
Fixing: Fixing with anchor bolts

Product dascription

Short planter made of cast iron and
steel sheet Truncated conical
pedestal with holes for draining
water and upper tank with wave-
shaped side.

Sernies description

All products in this series feature a
smooth and ess=ntial design, which
enables a wide range of use and
easy combinations, regardless of
the archirtectural context. The
Salix series matches the Alcar

lighting system.

Dimensions

Length

1000 mm [3" 3 1/4%]

‘Width

1000 mm [3° 3 1/4%]

Height

400 mm [1'3 3/47]

Capacity

115 | [30.38 gal]

Weight

135 kg [297 82 Ib]

Measuraments in millimetras are
raunded 1o the nearest guarter of

the closest inch.

Components

The basa is constituted of a pedestal in a truncated conical shape {lower
diarmatar: &10mm [1'4 1247 uppar dismaten: 260 [10 1547 with tha aide in
tha shape of waves, with a hola [dismeter: 20mm 3047 for draining water
The pedestal ks twad to the tank with thres stainlass steal M10 screws,

Tha cast iren vase 8 6 trancated cone in shape (lower digmeter; 285mm (11
1/4"]; uppar diameter: 1000mr [3° 3 154" ] with the side in the shape of a
wave, with a border 30mm (2] thick in the upper par

Materials

= Cast iron LMD EN 1561

= 3235 steed UNI EN 10278=1

Sea the spacitic descripions on tha painting cycles of the matenials that
maka up the product

Finishes

Thia standard colawns ars

= Meri Grey

Other colowrs are evalable dpon requast

Installation
See product installation gusdeas

Figure 22. Planter
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NER|

DESCRIPTION

Camplianes
CE cartificated post, compliant with stancland UNIEN &0-5, c €
Cadculated in according to LRI EN 40-3-3 (wird speed 31 mis),

Predispositions
Tops with brackets for upnght or suspended luminaires,
- Tops with pastorsl brackets for susperded luminaires.

Mounting

- Circudar flange (@ 718 mam) with & slots (72 X 26 ma] for mounting with snchars
balts, to the Toundaticn gplinth {(F). The anchor bolis are nol suppled.
Fixing mreaterial informaticn
U baarlts maens BATE, mastbes of hot gabean|zed steel, conform 1o EN 10025,
(Minamum grade 5250 an specified in the standard EN 40-5 61 paint 4.2
Anchar bolts hoak shaped are recommanded, ard must be in ot gelanized ateel,
with tha part that protrudes M1A thresded, over the final flaor level of 50 mm (£ 5 mm)
The: characteristics and dimensioning in lenpth of the anchars bolts, ane under the
ranpanaibility of deaigrar.

Materials
Sined tube (LI EN 107 18-1) (5355087, hot gateanized {UNIEN B0 461),
- Castiron (UNIEN 1581 - URI EN 1663).

Structural elements

- Post (4 In hot galvantzed steal, lapersd wih droular section, compossd with J pipes
woerlchedd Rt e ey 0% X300 mm - dsam. 26 K 1200 mim - deam, G0 7 mm),
Theer Log b5 equippeed with & threaded bushang G 154 (£) and a threaded plps
(enghit 450 pm) ir hot galvarized steel with bolts in stainkess inee, Tor tghten all
pearts ed poest (Bavee, colume and terminal).

- Total wight included roos: 2H00 man.
Winight Kp 23,

Decorative elements

- Base (17} in cast iron (height 576 mmj, with a ciroulas base @ 240 mm, decorabed
with a large leaf, wound in a spiral (E}ended a inclinated cut of 207

= Conical cobumn (27} (height (1600 mm, diam. 13680 mm) in hot-gabvanized stesl.
Thee kower ered of the column also has a slanted plane at an angle of 207
Thee cxslumi sl the Battam, has an internal Mangs, that ensures comect sngular
ard axial position with respect b the bass (17,
When the column and the base are assembled, there is 4 gap of arcund 1(mm
bt the slanted planes

- Torminal ahement {3} in cast iron (heght 250 mem, (@, S0/Z30 mem), susppeed with 2
raing (0 M0 and & scraw (F) ME for the corract tghtaning wit colume,
Winight of base: Kg 76,
Wiright of colismn: Kg 71,
Winight of termanal: Kg 10

Standard equipment
- Hole= (0 83 mm} at the centre of flange for entrance of cables.
- Groursdimg termiral (£ (sorew M0,

General dimensions and weight
- Dinrwter of base: 240 min

- Uzaful hasght: 2280 mm

- Winight: Kg A0

Painting
Standard colour is dark grey matt metalized tyte Ner
Please refer to the specfication on painting procedures of the matesials,

Hote

- In the drvwing, the foundation plinth i not dimensioned, since the element to be
caloulated by the dos|gner, o required by the regulations.
The pispose is 1o haghlight the dimenssans of the Mlange and the cabile entny
pasiton, fod pregare Lhe necessary canalizations.

Art.8102.001 Technical shaeat
Mounting with flange Rew. A - 042016
DRAWING - MEASURES (mm}
— —
@ o F(mag)
| I— — a0
| L G114
puo o
I:CMW]-i! o
p0 —] g
g
B7E — ;?:
-~ pas A
I_ f
Erig—*¢ @ 102 !
L i il
() f
2340 SaT ‘1..?\3
Explodad Saction

Poaition of grounding

esnireal

Property of Meri S.p.A. - Ay use and regroduction for personal parposes is prohibiied, Compary shall reserm the rght at any time to modfy the specficabion or feaberes withaut natice,

Figure 23. Light Pole (post)
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TOP SECTIONS FOR POSTS SERIES 8100 == NERI
SIGNS FOR THE FUTURE
ARTICLE: 4102.175 TECHNICAL DESCRIPTION - Rev. A - June 2005
Description

The top seclion is made from elements in UNI EN 1561 cast

iron, UNI EN 1563 nodular cast iron and FE 360-FE 510

UNI EN 10219-1 steal, hol-galvanized to UNI EN IS0 1461

standards and cormesponds in shape, size and omamentation to

the diagrams, which are an integral part of the specifications.

The top section is composead as follows:

1%} A east iron element, smooth and tapered, height 8 em and
base diam. 23 cm.

2°) A support tube for the suspension bracket in hot-galvanized
steel, height 95 cm. At the bottom the support tube has a
flange (C) by which it is fixed with three M10 stainless steel
screws to the capital (B) of the post beneath it.

3°) An upper lube in hot-galvanized steel, height 55.5 cm, fixed
o element 5° with four M6 stainless steel screws.

4") A lower support ring for the suspension bracket in hot-
galvanized steel, it is secured to the support tube (element
2} with two M8 slainless steel grubscrews.

5%) An upper support ring for the suspension bracket in hot-
galvanized steel. The ring has a hole (diam. 1.8 cm) for the
passage of the power cable. It is secured to the support tube
(element 2) with two M8 stainless steel grubscrews,

6°) A suspension bracket with a height of 116 cm and a
profrusion of 68 cm. Structurally the brackel is composad
of an steel tube (diam. 4.2 cm) and decorations (G, F) and
support attachments (D) in nodular cast iron, The entire Front view - Detail section
assembly is hot-galvanized. The bracket is secured to the
lower and upper suppor rings (elements 4 and 5) with four
M8 stainless steel scrows, and at the outer extremity it has
a junction (E) in nodular cast iron with a 3/4" GAS thread
for attaching the light fidture. The power cable (P) passes
out of the top of the support tube (element 2) and enters the
brackal through the upper support attachment (D), passing

163

inside element 5. a5
7°) A cast iron finial (height 21 cm), with a tapered lower section |—]

and an oval upper section (diam. 15 cm). The finial is fitted ™

onto element 3 and is secured with three MB stainless steel '9_“&

grubscrews. —

The lotal height of the assembled top section is 163 cm, with a
protrusion of 76 cm.

Protection of surfaces
Please refer o the specification on painting procedures of the
materials

a5

Figure 24. Light Pole (top)
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BENCHES Bench RENDT - 0TRAR2E
ARTICLE: 2142.002 ES=ries: Salx - Heritage
DATA SHEET Category- Wood
SCALE 1:20 Fixing: Fixed type with root
—— B0 e [0 W] ——] I 1B mm 710 37 {
& A
oo )
L |
11 11
g oo
L = = g
T ! ]
g | i e |
7
]
i
Preduct desaription Dimensions Components
Bench comprsed of castiron The bench suppert is composed of two cast iron componants with antries
supparts in Neri Grey. Seat and Length for the wonden slate of the saat and the Dackrest

backrest both made with two
brown Irako-like wooden slats.

Senies description
All praducts in this series feature a

=mooth and eszential design, which

enables 2 wide rangs of use and
easy combinations, regardless of
the archirtectural context. The
Salix series matches the Alcor

lighting system.

1BA0 mm [§ 10

‘Width

B3 mm [2' 3/4"]

Height

A00 mm [2' 7 2747

Weight

G4 kg [119.08 b

Measurements in millimetres are
raundesd o the nearest guarter of
the closest inch_

The seat s composed of two bako-like waoden slats TH00mm [5° 10 34"
long, Each panel i fied to the supports with elght stainlass stasl MS
BLTEWE

Tha backrest ta composed of two Ireko-like wodden alats 1800mm [5° 10
3/4%] long, Each pane ia fixed to the suppons with eight steinless stes] ME
BEFEE

Materials

= Camt iron UNIEN 1561

= |nakin-like wand

S8e the spacific descnplions on the painting cycles of the matenals that
maka up the produict

Finishes

Thia standard colowns ara

= Meri Grey

= Mahogany brown

DOther colowrs are svalable dpon reqgusst

Installation
Sae product installaton gusdes

Figure 25. Bench
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LITTER BINS Litter bin with lid HEY 01 - 20180378
ARTICLE: 2277.001 Series: ldesia - Contamporary
DATA SHEET Fixing: Fixzd typs with roat
SCALE 1:20
F—ammmrr — —
}
n
3
Preduct description Dimensions Components
Litter bin with circular base, late=ral The support is constituted of three cast aluminiem lateral uprights. Each
uprights and upper lid in cast Length upnght s attachad to the bin with thras stainless steal ME sraws
aluminium. Litter bin in des=p- LB mm [1' 7]
drawn hot-dip galvanized steel Width Tha cagt aluminiam companant at the basa (g circular and 120mm [4 3547
sheet; stainless steel bag-securing — high with g 38Emm [1' 3 /47 diametar,
ring. The lid iz hinged onte the bin 480 mm [1' 7]
and has a k=y locking systam. Height Tha end component & made of cant alumindiem, s 238mm (9147 high and
B&5 mm [3' 1 1747 8 composed of & ring, threa uprights and & Iid, a1l hinged to the bin, The
Serias description - componant has a key locking systam,
Th:lde:ia::rpiesim:l.udﬁa litter Capacity " ! B
bin, planter, bicycles rack and 7B 1[19.81 gal] The bim t8 made of deap=drawn hot=dip gateanised siael sheat, Z0mm
bench. The saft lines of thes= Waeight (34711 D (2447 thick, The bin s fixed to the base with four stainless
pro-ducts match thos= in the Zaiph 21 kg 6.3 0] atesl ME screws and has thres holas (diameter: 30mm [11/4"]) &t tha

lighting system. The undulating
shaped bench has a LED light at the
baz=, thus distinguizhing it and
making it wisiblz at night

WMeazurament ras are
raunded 1o Lha nearsst guarter af
the closestinch.

battom ta allow water 1o drain away, The bin containg a aTainless ateal ring
to gacure the bag

Mat=rials

= Gt aluminium UM EM 1708

= Hot-dip galvaniaed steal UIKI EN IS0 14E7

Sae the spacific descrplons on the painting cycles of the matenals that
maka up the product

Finishes

Tha atandand colowns ans

= Wi Grey

Other colowrs are evailabla upon request

Installation
See product installation gusdes,

Figure 26. Litter Bin
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