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Executive summary

The following is a proposal for the construction of the Multi-Modal Transit Facility (MMTF)
located between Stanger street and West Campus Drive as well as a proposal for an addition to
improve the existing intersection of Prices Forks Road and Stanger Street. One of Team I’s top
priority is sourcing green materials and practicing green behavior. Team I’s goal is to produce
the project effectively, on-time, and on-budget while factoring safety as the top priority.

This project presents unique challenges such as the flood plain, delay in supply chain, and
traffic disruption. Team I is equipped and prepared to handle the challenges that occur. The
COVID-19 pandemic was one of the challenges that presented itself in the past for Team I.
Team I overcame the challenge by adhering to CDC guidelines and keeping worker’s safety as
a top priority. The project location is located near an active runway, for this reason Team I will
need to adhere to FAA regulations due to the fact that cranes will be in use during construction.

The Multi-Modal Transit Facility project has a total cost of $34,000,000, and the tunnel addition
to Prices Fork has a total cost of $6,400,000. The entire project with both components totals
$40,400,000.

The schedule we have prepared for this project details the order, times, and relationships for all
of the entire scope of the MMTF project as well as the Addition of the Pedestrian Tunnel.
Currently the schedule shows that our scope will take from May 5th, 2022 until September
17th, 2025 with a total duration of 880 days.

In conclusion, Team I will work hard to provide high quality standards as well as considering
safety precautions. We will follow the standards that the Town of Blacksburg and Virginia tech
have set forth. Safety will be a top priority for this project for workers and citizens in the area.
Challenges will arise, but Team I will work to overcome them.
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Project Introduction

Proposal Introduction

Team I is a company devoted to developing innovative design solutions and making them reality
at an affordable price. In response to the increased student body and need for transportation
off-campus for students, the Multi-Modal Transit Facility project aims to streamline transportation
around Blacksburg through the addition of 2 bus loops and a transportation facility on the north
side of campus by the academic buildings. In addition, Team I is proposing a system of
underground pedestrian underpasses. This system will consist of two tunnels being installed
under the two roadways connecting the Campus of Virginia Tech to the local communities
existing on the opposing side of Perry Street. The addition of these underpasses will both
increase the safety of the intersection for all the pedestrians trying to come and go from campus
as well as increase the overall efficiency of the intersection decreasing the traffic build up that
can occur here at peak travel hours.

Company Overview

Team I is a heavy civil company that is primarily focused in southern and western Virginia. Team
I has offices in Roanoke VA with plans to extend our reach into Lynchburg, VA and Richmond,
VA. Team I is a small business with under 250 employees, primarily serving government heavy
civil contracts. Our services provided are complete design and project management for road,
bridge, tunnel construction, and building construction.

Corporate Mission

Team I’s goal is to make the client's vision a reality. Our team is dedicated to our clients as well
as our work, guaranteeing the best quality in every project. Here at team I, we foster a great
work environment, creating strong bonds between the employees as well as ensuring the safety
of all employees on the job site. We strive to meet the needs of all clients while delivering results
at an economical price. We ensure that all subcontractors abide by safety regulations and
quality, making every project better than the last. Our goal is to exceed expectations of the client
and to grow our reputation with every project.

Previous Projects

Team I has been involved in many projects around the Blacksburg area and throughout Virginia.
Team I recently constructed the Electric Road Project in Roanoke, Virginia in late 2021. This
project included adding a southbound lane to Route 220, adding sidewalks along both sides of
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Route 220, and adding 3 bus stops with shelters to improve their transportation needs. Team I
also completed construction for the Interstate 81 widening exit to Roanoke. This was a 38
million dollar project that involved widening interstate 81 on exit 141-143 to accommodate for an
increase in traffic on the busiest section of interstate 81 in the state of Virginia.

Project Management Plan

Tommy DeChant is the acting Project Manager for
the MMTF addition Project. Tommy graduates in May
2022 from Virginia Tech with a degree in
Construction Engineering and management. Tommy
plans to work with Walsh Group starting the summer
of 2022 working in the northern Virginia region. His
experience includes working as a project engineering
intern for Coastal Drilling East on a heavy civil
project in North Carolina. The heavy civil project
involved repairing and strengthening a dam.

Fletcher Dodge is the acting superintendent for the
MMTF addition project. Fletcher graduates in May
2022 from Virginia Tech with his degree in
Construction Engineering and Management. Fletcher
plans to receive his commission upon graduation into
the United States Air Force, where he will serve as a
Developmental Engineering Officer. His experience
in the construction industry includes working as an
assistant project engineer for Dustin Construction in
the summer of 2020 as well as serving on summer
staff for ASP Ministries working to provide
substandard housing repair work in eastern
Kentucky.
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Chad Carlson is serving as the project engineer and
estimator for the MMTF addition project. He is
graduating in 2022 from Virginia Tech in the
Construction Engineering and Management program
with plans to work with AECOM this summer serving
as a project engineer on the DC Courthouse addition
project. Chad’s experience involves a Civil
Engineering internship in the summer of 2020 with
Sheladia Associates involving land development and
construction and an internship at AECOM in 2022
involving the renovation and addition project in the
D.C. Courthouses.

Erick Avila Estrada is serving as one of the BIM
coordinators for the MMTF addition project. Erick
plans to graduate from Virginia Tech in May of 2022,
with a B.S. in Construction Engineering and
Management. He plans to work with Bozzuto
Construction Company in their Virtual Design
Coordination Department after graduation. Erick’s
previous experience includes: an intern at BOWA in
the summer of 2021, an assistant project engineer for
Dustin Construction in summer of 2020, and a laborer
in A & R contracting and David’s painting.

William Plasket is serving as one of the BIM
coordinators for the MMTF addition project. William
plans to graduate from Virginia Tech in May of 2022,
with a B.S. in Construction Engineering and
Management. From there he will continue his career
in BIM as a virtual design drafter for Helix Electric.
William’s previous experience includes two
internships with Bechtel Corporation where he spent
some time as a construction site engineer, as well as
a BIM drafter completing extra work for the
professional engineers.
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Major Design Components

The Multimodal Transit Facility (MMTF) has many key project components. There is a
roundabout, a signal intersection, the MMTF facility, pedestrian improvements, utility
improvements around the site, and a proposed addition to the Prices Fork Road/Stanger Street
intersection. The design objective of the project is to keep the pedestrian campus feel while
providing a central transportation hub.

Roundabout
A major design component of the MMTF building is the roundabout located on Stanger Street.
The roundabout connects one of the main arteries through campus to the Eastern bus loop and
the MMTF building. Roundabouts are used to keep traffic moving through the intersection.
Roundabouts, in comparison to intermittent stop intersections, reduce rear-ended traffic
accidents. Roundabouts also reduce head-on collision accidents because the roundabout forces
cars to follow the flow of traffic. There are no left-hand turns across the flow of traffic in
roundabouts which limit, but do not make broadside collisions impossible. Economically,
roundabouts are significantly better than traffic stops. Roundabouts do not have any electric
signaling components or lighting which makes their electric bill zero. Cars and buses through
roundabouts are generally more fuel efficient because the cars do not have to stop and start.
Another environmentally friendly benefit of the cars not having to start and stop is the reduced
pollution in comparison to other types of intersections. The biggest benefit of the roundabout
intersection is the increased traffic capacity without slowing around the large intersection of
Prices Fork. According to Gerard Folio the Project Manager for the project representing Virginia
Tech, if a signaled intersection was used the Prices Fork Intersection would have an influx of
traffic [1] [2].

A concern with the roundabout condition is the reduced parking around Surge Space Building.
Another problem with the roundabout addition is a general problem with roundabouts; a lot of
drivers do not understand the proper right of way around a roundabout. The uncertainty of who
knows when to go can cause accidents. Pedestrians have problems safely traveling around
roundabouts because cars are more focused on entering the roundabout safely and can forget
the pedestrians crossing the street; however, the plans take this into account by providing safer
crosswalks around the roundabout just outside the entrance and the exit. The biggest con for
this specific roundabout is to construct it stanger street that will have to close. Stanger street is
a huge artery of traffic going around Virginia Tech and closing the street during the school year
is more than a small challenge thus, there is limited time to complete the roundabout [3].

Eastern Bus Loop
Directly to the west of the roundabout is the Eastern Bus loop. The eastern bus loop provides
the buses a place to conduct a time check not in front of Burruss Hall or the middle of campus.
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The location of the bus loop being nearby to the MMTF building allows the Blacksburg Transit
office to keep an eye on the buses, have a place for the bus drivers to eat food or use the
bathroom, and a way for people who bike can easily switch to the bus system. The bus loop
also has bus canopies to provide shelter from the weather and a place of congregation for
people who are trying to leave. The bus loop also is bus only, thus the roundabout should only
slow down for the bus to enter the bus loop. The eastern bus loop removes a large portion of
the Goodwin parking lot which is a huge detriment to the already ruined parking situation.

Directly beside the bus loop is a pedestrian sidewalk intersection which connects different parts
of the sidewalk to the building and looks similar to the roundabout beside it. The pedestrian
plaza helps the flow of people walking from the price fork intersection to the bus stop to the
buildings while keeping people moving, like cars at a roundabout. The benches also promote a
location of community and a place for people to sit away from the bus stop. The benches in the
middle also promote people who are walking to not just cross directly through the center of the
pedestrian circle.

Figure 1: East Busloop

Pedestrian Improvements
Another key change to improve pedestrian walkways is the removal of Perry Street. Perry street
as it exists crosses north of New Classroom Building all the way to the north of Durham Hall
which limits the feeling of connectivity to Goodwin. The removal of Perry street also increases
safety of the campus by limiting the amount of roads the pedestrians have to cross. Another
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interesting adjustment to pedestrian improvements is the amount of sidewalks being added.
Sidewalks connect every major exit from the academic buildings all the way to the MMTF
building, both bus loops, and to the parking garage. Pedestrian improvements also include the
ramps and staircases for complete accessibility to the building. The amount of sidewalk space is
necessary to provide the cyclist leaving the MMTF building a way to avoid the pedestrians.

Parking Garage Traffic
North of the bus loop is a parking garage route for cars. The addition allows for cars to go south
of the southern exit of Goodwin Hall and connect to the parking garage rather than connecting
the parking garage directly to Prices Fork which makes the traffic leaving the parking garage
longer than it already is. It is a one way street into the parking garage and also allows for
emergency vehicles to reach around Goodwin Hall. There is also a plaza in front of Goodwin to
allow cars to drop off and pick up students. The exit is also a 1-way vehicular route and goes
around and connects to the outdoor parking beside the Western Bus loop and all the way to
Perry Street. The benefits of one way roads are less space is needed, there is less traffic for
pedestrians to cross, and less collisions due to no traffic going the opposite direction.

MMTF Building
The MMTF building is located centrally in front of the parking garage and beside the bus loops.
It allows for easy access to all centers of transportation. Cars parked in the parking garage can
immediately switch to access the blacksburg transit, the bike garage inside the MMTF building.
The MMTF Building allows for easy oversight of the bus system on campus. The MMTF first
floor acts as a heated or air conditioned waiting area for the bus system too. The MMTF building
also connects the parking garage and the bus loop to campus by being closer to the academic
buildings.
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Figure 2: MMTF Building

Western Bus Loop
An issue with the western bus loop is the removal of the parking spaces, however this promotes
more students using the transit system. The issue with the removal of parking is the already
minimal spaces around the Blacksburg campus, ADA access parking, students, faculty, and
other staff members want to have places to park nearby where they are working. A benefit of
having a western bus loop is the limit to how many students and buses are on either side of the
campus creating a split helping with the traffic on the main arteries around campus.

Signal Intersection
The advantage of a signal intersection is the controlling of traffic. There is no problem discerning
who has the right of way due to the light. Another benefit of traffic signals is the safety of cyclists
and pedestrians who can cross the street due to the interruption of traffic. Signal intersections
limit broadside collisions [4] [5].

Signal intersections also have disadvantages. A big disadvantage is the increase in rear-end
collisions due to stopping at an intersection. It costs a lot of money to implement a signal
intersection due to the addition of utilities and the electric bill. Another disadvantage is the fuel
efficiency of the buses and cars. According to Angie Gwynn, the signal intersection needed to
move 8 feet farther north of where the existing light is which could have caused significant cost
increase, however due to overengineering the mast can just be extended 8 feet rather than
needed to move the utilities and the whole mast [4] [5].
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Tunnel Addition
An advantage to adding a tunnel to the project is to improve pedestrian safety and efficiency of
the intersection. There are two tunnels proposed to make crossing the intersection safely. The
tunnels provide a natural barrier to prevent pedestrians from getting hit. Pedestrians can also
cross the intersection at any point which increases the efficiency of the intersection; lights don’t
have to change to let pedestrians cross the street. In the original design of the tunnel, the base
of the tunnel was 19 feet below grade. After careful consideration the tunnel was then raised up
to 19 inches below grade to save money in excavation and concrete in the ramps. However, it is
still feasible to move the tunnel farther below grade to avoid more traffic noise in the tunnel or to
make future site improvements possible; an example of this would be for utilities for the future
building to be closer to the surface.
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Work Breakdown Structure
1. Preconstruction

1.1. Letter of Intent
1.2. Building Permit
1.3. Objectives
1.4. Deliverables
1.5. Budget

1.5.1. Quantity Take-off
1.6. Project Team
1.7. Inspections
1.8. Permits
1.9. Schedule

1.10. Logistics Plan
1.11. Safety Plan

1.11.1. Necessary Trainings
1.11.2. PPE Requirements
1.11.3. Fire Protection Plan
1.11.4. Emergency Exit Routes

1.12. Procurement Plan
1.13. Work Zone Traffic Control

1.13.1. Equipment Storage
1.13.2. Material Delivery Routes

1.14. Bim Coordination
1.14.1. Revit Modeling
1.14.2. Clash Detection

1.15. Land Survey
1.16. Special Studies

1.16.1. Geotechnical Report
1.16.2. Traffic Studies
1.16.3. Flood Model Report
1.16.4. Nepa Report

2. Construction Period
2.1. Site Preparation

2.1.1. Public Safety Measures
2.1.1.1. Fencing

2.1.2. On Site Trailers
2.2. Demolition

2.2.1. Paving
2.2.1.1. Sidewalks
2.2.1.2. Curb/Gutter
2.2.1.3. Roadways

2.2.2. Landscaping
2.2.3. Electrical
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2.2.3.1. Light Poles
2.2.3.2. Emergency Phones
2.2.3.3. Underground Wires

2.3. Excavation
2.3.1. Soil Removal
2.3.2. Grading

2.4. Substructure
2.4.1. Formwork
2.4.2. Concrete Pouring

2.4.2.1. Slabs
2.4.2.2. Footings
2.4.2.3. Drilled Piers
2.4.2.4. Columns
2.4.2.5. Column Piers
2.4.2.6. Grade Beam

2.5. Shell
2.5.1. Framing

2.5.1.1. Steel Columns
2.5.1.2. Second Floor Framing
2.5.1.3. Roof Framing

2.5.1.3.1. Main Framing
2.5.1.3.2. Stair B Framing
2.5.1.3.3. High Roof Framing
2.5.1.3.4. Upper Roof Framing
2.5.1.3.5. Partial Vegetated Roof

2.5.1.4. Fire Protection
2.5.1.5. Water Protection

2.6. Masonry
2.6.1. Retaining Walls
2.6.2. Exterior Walls
2.6.3. Precast

2.6.3.1. Architectural Concrete
2.6.3.2. Hokie Stone Finishes

2.7. Building Interiors
2.7.1. Stairs

2.7.1.1. Shell
2.7.1.2. Treads
2.7.1.3. Landings
2.7.1.4. Handrails

2.7.2. Elevators
2.7.2.1. Electrical hookup
2.7.2.2. Testing
2.7.2.3. Inspection/Certification

2.7.3. Walls
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2.7.3.1. Drywall Install
2.7.3.1.1. Drywall Taping
2.7.3.1.2. Plaster

2.7.3.2. CMU
2.7.4. Finished Millwork

2.7.4.1. First Floor Millwork
2.7.4.1.1. Casework
2.7.4.1.2. Benches

2.7.4.2. Second Floor Millwork
2.7.4.2.1. Casework
2.7.4.2.2. Wall Lockers

2.7.5. Openings
2.7.5.1. First Floor Openings

2.7.5.1.1. Doors
2.7.5.1.2. Windows

2.7.5.2. Second Floor Openings
2.7.5.2.1. Doors
2.7.5.2.2. Windows

2.7.6. Flooring
2.7.6.1. First Floor Flooring

2.7.6.1.1. Carpet Tile
2.7.6.1.2. Ceramic Tile
2.7.6.1.3. Static Dissipative Tile
2.7.6.1.4. Terrazzo
2.7.6.1.5. Polished Concrete

2.7.6.2. Second Floor Flooring
2.7.6.2.1. Carpet Tile
2.7.6.2.2. Ceramic Tile
2.7.6.2.3. Static Dissipative Tile
2.7.6.2.4. Terrazzo
2.7.6.2.5. Polished Concrete

2.7.7. Ceilings
2.7.7.1. Exposed Ceilings
2.7.7.2. Acoustic Tiles

2.7.8. Fixture Install
2.7.8.1. First Floor

2.7.8.1.1. Toilets
2.7.8.1.2. Sinks
2.7.8.1.3. Showers

2.7.8.2. Second Floor
2.7.8.2.1. Toilets
2.7.8.2.2. Sinks

2.7.9. Painting
2.8. Services
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2.8.1. Plumbing
2.8.1.1. Hangers and Supports
2.8.1.2. Sanitary Sewer
2.8.1.3. Non-Potable
2.8.1.4. Storm Drains
2.8.1.5. Domestic Water
2.8.1.6. Commercial

2.8.1.6.1. Urinals
2.8.1.6.2. Sinks
2.8.1.6.3. Lavatories
2.8.1.6.4. Water Closets
2.8.1.6.5. Sowers and Basins

2.8.1.7. Piping Insulation
2.8.1.8. Piping Identification

2.8.2. HVAC
2.8.2.1. Hangers and Supports
2.8.2.2. Escutcheons
2.8.2.3. Meters and Gages
2.8.2.4. Ductwork
2.8.2.5. Piping
2.8.2.6. Pipe and Duct Insulation
2.8.2.7. System Controls and Sequencing
2.8.2.8. Equipment

2.8.2.8.1. Air Handling Units
2.8.2.8.2. Exhaust Fans
2.8.2.8.3. Air Separators
2.8.2.8.4. Pumps
2.8.2.8.5. Computer Room Air Conditioner
2.8.2.8.6. Air Cooled Condensing Units
2.8.2.8.7. Condensate Receivers
2.8.2.8.8. Shell and Tube Heat Exchangers
2.8.2.8.9. Unit Heaters

2.8.2.8.10. Expansion Tanks
2.8.2.8.11. Variable Air Volume Boxes
2.8.2.8.12. Air Inlets and Outlets
2.8.2.8.13. Louvers
2.8.2.8.14. Fan Coil Units
2.8.2.8.15. High Volume Low Speed Fans

2.8.2.9. Unit, Pipe, and Duct Identification
2.8.2.10. Start Up

2.8.3. Electrical
2.8.3.1. General Wiring
2.8.3.2. Hangers and Supports
2.8.3.3. Equipment
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2.8.3.4. Interior
2.8.3.4.1. Lighting
2.8.3.4.2. Power
2.8.3.4.3. Data
2.8.3.4.4. Fire System
2.8.3.4.5. Elevator Hookup

2.8.3.5. Exterior Lighting
2.8.3.6. System Identification

2.8.4. Fire Suppression
2.8.4.1. Piping
2.8.4.2. Wet System
2.8.4.3. Dry System

2.9. Site and Utilities
2.9.1. Grading/Earthwork

2.9.1.1. Drainage
2.9.2. Utility Excavation
2.9.3. Utility Tie-ins
2.9.4. Paving

2.9.4.1. Parking Lots
2.9.4.2. Roadways/Traffic Patterns

2.9.4.2.1. Roundabout
2.9.4.2.2. West Bus Loop
2.9.4.2.3. East Bus Loop

2.9.4.3. Concrete Curbs
2.9.4.4. Sidewalks

2.9.4.4.1. Stairways
2.9.4.4.2. ADA Ramps

2.9.5. Masonry
2.9.5.1. Pierwalls

2.9.5.1.1. Concrete Core/Footing
2.9.5.1.2. Hokie Stone Finishes

2.9.5.2. Seatwalls
2.9.5.2.1. Concrete Core/Footing
2.9.5.2.2. Hokie Stone Finishes

2.9.6. Manholes
2.9.7. Site Furnishings

2.9.7.1. Signs
2.9.7.1.1. ADA
2.9.7.1.2. Bus Stops
2.9.7.1.3. Traffic Signs
2.9.7.1.4. Building Signs

2.9.7.2. Bus Stop Coverings
2.9.7.3. Bike Racks
2.9.7.4. Benches
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2.9.7.5. Trash Receptacles
2.9.7.6. Recycling Receptacles
2.9.7.7. Ash Receptacles

2.10. Closeout
2.10.1. Final Inspections

2.10.1.1. GC Walkthrough
2.10.1.1.1. Trade Worklists

2.10.1.2. Owner Inspection
2.10.1.2.1. Walkthrough with Emergency Responders
2.10.1.2.2. Owner Final Punchlist

2.10.2. Final Cleaning
2.10.2.1. Removal of Temporary Items

2.10.2.1.1. Temporary Facilities
2.10.2.1.2. Temporary Tools
2.10.2.1.3. Temporary Safety Measures

2.10.2.2. Cleaning of Exposed Surfaces
2.10.2.2.1. Interior Surfaces
2.10.2.2.2. Exterior Surfaces

3. Post-Construction
3.1. Demobilization
3.2. Certificate of Occupancy
3.3. LEED Certification
3.4. Final Submittals

3.4.1. Operations and Maintenance Manuals
3.4.1.1. Training Videos

3.4.2. Subcontractor As-Builts
3.4.3. Final Application of Payment
3.4.4. Final Commissioning
3.4.5. Pest Control Inspection Report

3.5. Building Turnover
3.5.1. Key Turnover

3.6. Substantial completion
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Community Impacts of project
The Multi-Modal Transit Facility Project is a major change to the way that Virginia Tech
approaches its transportation problems, and will have major impacts on all aspects of campus,
faculty, and students alike, making Virginia Tech’s transportation more efficient. One impact will
be on the culture of Virginia Tech campus as well as the Town of Blacksburg. This transportation
project adds two bus loops on the academic side of campus to mitigate traffic congestion
through the drill field.  The addition of these bus loops streamlines the bus routes, and allows
buses to operate at a higher efficiency, which will be needed as the campus and student body
continues to grow. The addition of the tunnel under Prices Fork Road provides for an easier
commute on a heavily traveled intersection for students. This will change the culture of Virginia
Tech through a decreased use of parking on campus and more students choosing to take the
buses.

This socially impacts students making transportation for those who live off campus easier by
being closer to the academic side of campus. The bus loops will provide a seamless way for
students to get to class and home making Virginia Tech a less congested campus. The tunnel
addition on Prices Fork will allow safe and quick passage for students walking to their homes
across the busiest street in Blacksburg, while not hindering the flow of traffic through the
intersection.

With the addition of this project, there will also be significant economical impacts on the
Blacksburg community. The Multimodal Transportation project is paid for by the Virginia Tech
Foundation and the Town of Blacksburg, while receiving federal and state grants for the project.
This new streamlined system allows fewer buses to run routes with the same number of
students served. This reduces many associated costs, such as fuel for the buses, the cost of
buying new buses, and the cost of maintenance for the buses. In addition, this project will bring
jobs to Blacksburg for the construction as well as servicing the building once complete.

Environmentally, this project will have a beneficial impact on the community. With the efficient
system, not only will costs of transportation decrease, but this will also minimize the effect on
the environment with the use of less fuel. On average, electric buses emit 62% less carbon
dioxide into the atmosphere when compared to a diesel bus, according to a case study in
Norway on the Carbon Footprint of Electrified Buses.  Additionally, there are many green efforts
in the plans for this project, including wind turbines, sensors to control the flow of air through the
building, and other energy saving measures that will decrease the carbon footprint of the
building. While this is a long term solution to reduce environmental impacts, a drawback is the
pollution caused by the construction of a project of this size.
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Environmental Certification/ Award potential
For the MMTF Project, we will be using the LEED certification checklist for the Environmental
certification/ award potential. The LEED certification process evaluates new construction to
ensure that the building meets the baseline standards to not affect the community and the
environment. The Sections that will be evaluated are:

● Location and Transportation
● Sustainable Sites
● Water Efficiency
● Energy and Atmosphere
● Materials and Resources
● Indoor Environmental Quality
● Innovation
● Regional Priority

Each of these sections have specific items the certification looks for and what new constructions
should aim for. Each specific item that is met is awarded points, depending on what is
completed. The LEED certification has 4 different levels that a new construction can be
awarded. A new construction can be awarded:

● Certified - 40 to 49 points
● Silver - 50 to 59 points
● Gold - 60 to 79 points
● Platinum - 80 to points

To go through the checklist, we entered the points in either the “Y”, “?”, or “N” columns if it
applies to the project. All points for each column were added up. The “Y” column signifies the
project has that specific item, the “?” means the project could possibly include that specific item,
the “N” means the project does not include that specific item. The MMTF project has achieved a
platinum certification with 100 points. This was the original certification for the project, with
value engineering the certification dropped to the silver level. More detail about this will be
discussed in the Value Engineering section of this proposal.
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LEED v4 for BD+C: Schools 
Project Checklist MULTI-MODAL TRANSIT FACILITY

9/23/2021
Y ? N

Credit 1

30 0 0 15 8 5 0 13
15 0 0 Credit 15 Y Prereq Required

1 0 0 Credit 1 Y Prereq Required

2 0 0 Credit 2 0 5 0 Credit 5

5 0 0 Credit 5 2 0 0 Credit 2

4 0 0 Credit 4 2 0 0 Credit 2

1 0 0 Credit 1 2 0 0 Credit Building Product Disclosure and Optimization - Material Ingredients 2

1 0 0 Credit 1 2 0 0 Credit 2

1 0 0 Credit Green Vehicles 1

15 0 1 Indoor Environmental Quality 16
7 0 5 12 Y Prereq Required 

Y Prereq Required Y Prereq Required 

Y Prereq Required Y Prereq Required 

1 0 0 Credit 1 2 0 0 Credit 2

0 0 2 Credit 2 3 0 0 Credit 3

1 0 0 Credit 1 1 0 0 Credit 1

3 0 0 Credit 3 2 0 0 Credit 2

0 0 2 Credit 2 1 0 0 Credit 1

0 0 1 Credit 1 2 0 0 Credit 2

1 0 0 Credit 1 3 0 0 Credit 3

1 0 0 Credit Joint Use of Facilities 1 0 0 1 Credit 1

1 0 0 Credit 1

10 2 0 12
Y Prereq Required 0 6 0 Innovation 6
Y Prereq Required 0 5 0 Credit 5

Y Prereq Building-Level Water Metering Required 0 1 0 Credit 1

2 0 0 Credit 2

7 0 0 Credit 7 0 4 0 Regional Priority 4
0 2 0 Credit 2 0 1 0 Credit Regional Priority: Specific Credit 1

1 0 0 Credit Water Metering 1 0 1 0 Credit Regional Priority: Specific Credit 1

0 1 0 Credit Regional Priority: Specific Credit 1

30 0 1 31 0 1 0 Credit Regional Priority: Specific Credit 1

Y Prereq Required

Y Prereq Required 100 17 7 TOTALS Possible Points: 110
Y Prereq Required Certified: 40 to 49 points,   Silver: 50 to 59 points,  Gold: 60 to 79 points,  Platinum: 80 to 110 

Y Prereq Required

6 0 0 Credit 6

16 0 0 Credit 16

1 0 0 Credit 1

2 0 0 Credit 2

3 0 0 Credit 3

0 0 1 Credit 1

2 0 0 Credit 2

Project Name:
Date:

Optimize Energy Performance

Fundamental Refrigerant Management

Enhanced Commissioning

Light Pollution Reduction

LEED for Neighborhood Development Location

Indoor Water Use Reduction

Location and Transportation

Building-Level Energy Metering

Outdoor Water Use Reduction

Rainwater Management

Cooling Tower Water Use

High Priority Site

Surrounding Density and Diverse Uses

Green Power and Carbon Offsets

Minimum Indoor Air Quality Performance

Integrative Process

Indoor Water Use Reduction

Energy and Atmosphere
Fundamental Commissioning and Verification

Sensitive Land Protection

Open Space

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Construction and Demolition Waste Management Planning

Environmental Tobacco Smoke Control

Minimum Acoustic Performance

Enhanced Indoor Air Quality Strategies

Building Life-Cycle Impact Reduction

Building Product Disclosure and Optimization - Environmental Product
Declarations

Materials and Resources

Demand Response

Renewable Energy Production

Enhanced Refrigerant Management

Water Efficiency

Low-Emitting Materials

Advanced Energy Metering

Minimum Energy Performance

Heat Island Reduction

LEED Accredited Professional

Indoor Air Quality Assessment

Interior Lighting

Acoustic Performance

Daylight

Quality Views

Innovation  

Thermal Comfort

Site Master Plan

Site Development - Protect or Restore Habitat

Construction Indoor Air Quality Management Plan

Storage and Collection of Recyclables

Outdoor Water Use Reduction

Bicycle Facilities

Sustainable Sites

Construction and Demolition Waste Management 

Access to Quality Transit

Reduced Parking Footprint

Environmental Site Assessment

Site Assessment

Construction Activity Pollution Prevention



Constructability Analysis / work plan
A constructability analysis evaluates all parts of the project and explores the possibilities of how
the project is completed, what issues may arise, how to prepare for them, budget scheduling
and procurement strategies. A Constructability analysis is a big part of preparing for the
construction process and mitigating difficulties involving the plan.

Construction Staging and Logistics
As for staging and logistics we will set an overall plan by phases and coordinate within Project
Management our goals and completed timeline and budget for each phase. Forgetting the
milestone objectives and individual roles on the project may be the biggest threat to veering off
track in terms of Staging and Logistics. Monthly and weekly meetings will be held in order to
keep track of progress, prepare for upcoming tasks, and stay on project track.

Utility Disruptions
Utility disruptions are a common difficulty for projects that want to stay on schedule. We need to
prepare for all kinds of accidents; piping breaks, electricity lines etc. If we don’t know where
these existing utilities are then it can cause setbacks and unwanted FCDs. If serious or
significant enough they can cause back ups all the way to project management. To mitigate
these possibilities we will:

- Extensively review existing utility locations and contents
- Systematically communicate existing utility scenarios to craft personnel in order to limit

mistakes and breaks in existing utility lines
- Backup options and procedures to mitigate the impact of setbacks regarding utilities

Active Campus Disruptions: (pedestrian), football games and events
The public can have an impact on our project completion rate. School or sports events and
students with classes in buildings nearby are our biggest threat to security and disruptions.

- Fences will be set up to protect pedestrians from wandering onto dangerous sites
- Signs will be displayed for safe pedestrian walkways and throughways
- Construction will pause on all day for football games and afternoons of basketball games
- Cameras and security personnel (not always directly on site) will manage the site in

order to ensure no unauthorized personnel access or interact with materials or
equipment on the site.

Maintenance of Traffic:
Traffic can be a tricky thing to handle in a site so close to roads, especially on such a large
school campus. It is important not to disrupt traffic around the job site and not let anyone who
isn’t authorized down a closed street or onto the job site.

- A manual gate will be in place in order to ensure only authorized vehicles and deliveries
are allowed on site

- Clear signs will display any alteration in traffic patterns or hazards to the road and other
cars
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- Deliveries of materials will attempt to be done early morning, late afternoon, or between
class transitions in order to mitigate the effect they have on traffic patterns.

Maintaining emergency vehicle access to the campus is also an important process. Specific,
specially designated paths will be incorporated around and, when needed, onto the site. These
paths will be compatible for all emergency vehicles from police cruisers to large fire trucks.

Budget: Track budget changes and spending through procedures
To prevent budget issues there will be procedures in place in order to appropriately track
spending both planned and unplanned. Including daily, weekly, and monthly budget updates to
track over or under budget progress in multiple subcategories including but not limited to;

- Craft wages
- Material spending and installation
- Damages or liabilities
- Unplanned necessary spending

Schedule: Keep track of schedule loss and makeup with update meetings and plan meetings
An initial project schedule will be created with rough duration estimates of tasks. From there,
monthly meetings will take place in project and site management to discuss progress; topics of
discussion may include but are not limited to;

- Setbacks and areas to speed up/make up time
- Time saving tasks that go quicker than planned
- Strategies in upcoming tasks that can save/reduce time without increasing budget

Weekly and daily meetings will also be conducted in order to plan for upcoming events;
- Large tasks that require more attention
- Material deliveries
- Subcontractor tasks and activities
- Permits and other documents needed for upcoming tasks

These items will be discussed in order to set an urgency not to delay or be unprepared for tasks
ahead.

Material and Trade Procurement;
Throughout the project we will document subcontractor personnel and tasks in order to
efficiently manage the content, speed, safety and impact of their work on the project. Strategies
for this include;

- Documenting material delivery, budget, and installation
- Set Safety standards for any craft on the project regardless of subcontractor safety

standards
- Establish communication standards with subcontractors regarding work completed,

incidents, and satisfaction of scope.
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Means and Methods
Cranes & Rigging:

For cranes and rigging, the maximum distance and load is used to ensure stability in the crane
through all lifts needed for the project, including the precast members for both tunnels and
trench boxes for the support of excavation. The max load at a given time will be the precast
members, which is calculated at 12.5 tons per precast members, and a max distance of 105 ft
from the center of the intersection, a 220 ton crane will be used for the life of all elements in the
project. For the 220 ton crane, 4 outriggers with a 5.2ft x 5.2 ft base pads will be used to support
the weight of the crane in addition to the weight of the load. Calculations are provided in Figure
3 in the appendix. https://nordiccrane.com/en/cranecalculator/

Major Safety Systems/SOE:

The safety plan for the MMTF building applies for the addition. Specific safety systems which
apply to the MMTF addition is a trench box. There are calculations for the trench box in the
appendix Figure 4. According to
https://www.pro-tecequipment.com/products/steel-trench-shields, the chosen trench box is a
10x20 double shield because the box provides a safety up to 1723psf. The calculation of the
trench box is from fatty clay. The cohesion of the clay from Figure 6 can protect the trench from
collapsing. The 10x20 double shield is there as a safety precaution in case of unforeseen soil
conditions. The trench box is a conservative estimate because it assumes the maximum
pressure for the whole trench whereas the maximum pressure is at the bottom of the trench not
the top. OSHA requires an egress every 25’ in the trench.

Drainage/Floodplain:

According to google maps the coordinate points of the center of the perry street and stanger
street is (37.2333564, -80.4250410). When these coordinates are plugged into:
https://www.distancesto.com/elevation/us/blacksburg/history/435367.html it tells us that the
current elevation at this point is 2052.63 feet above sea level. Assuming that we will be working
20 feet below this current elevation to provide room for the 10 foot tall tunnel, materials that
need to be installed below and the space required between the roof of the tunnel and top of
grade. This would put us at an elevation of 2032.63 feet above sea level.

According to the Fema Flood Map shown in Figure 7 one corner of the intersection will fall in
the stroubles creek floodplain. In order to combat this, our team is proposing the construction of
a flood wall surrounding the entrances to our tunnel, to include the ramp/stair system at this
intersection as well. According to the floodplain calculations done on the MMTF project taking
place next to the intersection, shown in Figure 8, the current elevation of the floodplain is 2048
feet above sea level. This shows us that the flood wall will need to extend up to an elevation of
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2049 feet above sea level. In order to maintain the current elevation of the floodplain in the
corner shown in Figure 9 the current grade of the landscape will need to be modified
accordingly to maintain the current elevation of the floodplain.

In order to ensure that our proposed tunnels don’t flood our two tunnels will slope down into the
corner shown in Figure 9 where the water will then be collected through floor drains. The floor
drains will then be connected to the existing storm water system for Virginia Tech.

Traffic Plan

There are three traffic plans. The pedestrian traffic plan (Figure 10) requires routes to be
compacted for ADA access. There is also a temporary crosswalk across the street behind the
road closure to ensure safety of the pedestrians.

There is a large vehicle traffic plan (Figure 11) for trucks to go around Prices Fork road. There
needs to be required signage for large vehicles and small vehicles. The small vehicle route
(Figure 12) will need signage for a clear detour path. There is also local traffic coming through
the eatern side of Prices Fork road to get to two houses. The whole intersection will shut down
while construction is taking place over the summers to ensure the safety of the workers in the
trench and to affect the least amount of traffic possible. Traffic plans are located in the
Appendix.

Figure 10: Pedestrian Detour Route
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Figure 11: Large Truck Detour

Figure 12: Small Vehicle Detour
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Schematics for culverts

In Figure 13, schematics and specifications of the type of culverts we are going to use for the
tunnels. The culverts will be designed and then precasted before installment using the
calculation made in the Appendix.

Figure 13: Culverts Schematics and Specifications
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MMTF plans

Phasing Plans
This project has been broken up into 4 phases to help stay organized and to schedule laydown
areas for deliveries. The Phases are as follows:

● Phase 1: East Bus Loop Construction
● Phase 2: Roundabout Construction and Tunnel 1
● Phase 3: West Bus Loop, MMTF Tie-ins, & Tunnel 2
● Phase 4: MMTF Construction

In phase 1, the major construction activity is going to be the construction of the east bus loop. In
phase 2, the major construction activity is going to be the construction of the roundabout on
stanger street with the construction of tunnel 1 during the summer, for the MMTF addition. In
phase 3, the major construction activity is going to be the construction of the west bus loop. In
that phase, it will also include the tie-ins for the MMTF building for the chilled and steam lines as
well as the construction of tunnel 2 in the summer, for the MMTF addition. In phase 4, the major
construction activity is going to be the construction of the MMTF Building.
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Design plans

These design plans were made for the addition for the Stanger street and Prices Fork road
intersection.

The design of this addition is based around two pedestrian tunnels going under Prices Fork
Road and Stanger Street. Connected to the tunnels are 3 lowered “landings” that reside below
the road surface, at the same elevation of the exits of each tunnel. The North Landing is on the
East corner of Toms Creek Road and Prices Fork Road. The South Landing is on the other side
of the first tunnel and connects each of the two tunnels. The West landing is at the other end of
the second tunnel on the corner near Goodwin Hall. Each of the landing modules provides
access to the sidewalks above them and the tunnel(s) adjacent to them. The landing modules
also have ramp access that starts one ramp and splits into two when the elevation gets closer to
match the adjacent sidewalks. All modules have stair and ramp access to both sides of their
respective sidewalks. Each of the landing modules were not heavily evaluated for their size, but
only to provide a convenient area for pedestrians and bikers to pass by one another while also
staying efficiently small enough to do so.

For further clarification, in order to maintain a design palette of that of the university, our
inspiration for the aesthetic design of the tunnel will be from the tunnel going through Burrus hall
and the tunnel football the players walk through leading into Lane Stadium; both shown below.
The entrance to each end of both tunnels will include a hokie stone and concrete design, similar
to other buildings and overhangs on campus. The inside of each tunnel will include a hokie
stone veneer on both walls extending the full length of the tunnel.

Figure 14: Aesthetic design examples
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ID Task Name Duration Start Finish

1 LEGEND
2 Combined Tasks
3 Pedestrian Tunnel
4 MMTF
5 MMTF/Pedestrian Tunnel Project 880 days Thu 5/5/22 Wed 9/17/25
6 Preconstruction 320 days Thu 5/5/22 Wed 7/26/23
7 Letter of Intent 5 days Thu 5/5/22 Wed 5/11/22
8 Project Details 80 days Thu 5/12/22 Wed 8/31/22
9 Project Scope 20 days Thu 5/12/22 Wed 6/8/22
10 Establish Project Teams 20 days Thu 6/9/22 Wed 7/6/22
11 Inspections/Permits 60 days Thu 6/9/22 Wed 8/31/22
12 Water Permit 60 days Thu 6/9/22 Wed 8/31/22
13 Sewer Permit 60 days Thu 6/9/22 Wed 8/31/22
14 Eletrical Permit 60 days Thu 6/9/22 Wed 8/31/22
15 Building Permit 60 days Thu 6/9/22 Wed 8/31/22
16 County Land Development Inspection 60 days Thu 6/9/22 Wed 8/31/22
17 Logistics Plan 10 days Thu 6/9/22 Wed 6/22/22
18 Budget/Estimation 20 days Thu 7/7/22 Wed 8/3/22
19 Land Survey 10 days Thu 6/9/22 Wed 6/22/22
20 BIM Coordination 40 days Thu 6/9/22 Wed 8/3/22
21 Specialty Studies 120 days Thu 5/12/22 Wed 10/26/22
22 Geotechnical Report 60 days Thu 5/12/22 Wed 8/3/22
23 Traffic Studies 30 days Thu 5/12/22 Wed 6/22/22
24 Flood Model 120 days Thu 5/12/22 Wed 10/26/22
25 NEPA Report 120 days Thu 5/12/22 Wed 10/26/22
26 Design, Development, & Review 240 days Thu 8/4/22 Wed 7/5/23
27 Preliminary Plans 60 days Thu 8/4/22 Wed 10/26/22
28 Preliminary Plans Review 20 days Thu 10/27/22 Wed 11/23/22
29 60% Plans 60 days Thu 11/24/22 Wed 2/15/23
30 60% Plans Review 20 days Thu 2/16/23 Wed 3/15/23
31 Final Plans Documents 60 days Thu 3/16/23 Wed 6/7/23
32 Final Plans Review 20 days Thu 6/8/23 Wed 7/5/23
33 Schedule 5 days Thu 7/6/23 Wed 7/12/23
34 100% Issued for Construction 15 days Thu 7/6/23 Wed 7/26/23
35 Construction 554 days Thu 7/27/23 Tue 9/9/25
36 Notice to Proceed 1 day Thu 7/27/23 Thu 7/27/23

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
H2 '22 H1 '23 H2 '23 H1 '24 H2 '24 H1 '25 H2 '25

Task
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Milestone

Summary

Project Summary

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

External Tasks

External Milestone

Deadline

Critical

Critical Split

Progress

Manual Progress

Page 1

Project: Underpass & MMTF
Date: Thu 4/28/22



ID Task Name Duration Start Finish

37 Pedestrian Tunnel 554 days Thu 7/27/23 Tue 9/9/25
38 Site Preperation 5 days Mon 5/20/24Fri 5/24/24
39 Mobilization 5 days Mon 5/20/24 Fri 5/24/24
40 Work Trailers 5 days Mon 5/20/24 Fri 5/24/24
41 Site Fencing 2 days Mon 5/20/24 Tue 5/21/24
42 Erosion and Sediment Control 5 days Mon 5/20/24 Fri 5/24/24
43 Phase 1: Relocation of Utilities 15 days Mon 5/27/24Fri 6/14/24
44 Electrical Lines 15 days Mon 5/27/24 Fri 6/14/24
45 Communication Lines 15 days Mon 5/27/24 Fri 6/14/24
46 Storm Water 15 days Mon 5/27/24 Fri 6/14/24
47 Phase 2: Prices Fork Tunnel 284 days Thu 7/27/23 Tue 8/27/24
48 Demolition of Exisiting Road 5 days Mon 6/17/24 Fri 6/21/24
49 Earth Work 17 days Mon 6/24/24Tue 7/16/24
50 Excavation 10 days Mon 6/24/24 Fri 7/5/24
51 Installation of SOE 2 days Mon 7/8/24 Tue 7/9/24
52 Prep Sub Grade for Tunnel 5 days Wed 7/10/24 Tue 7/16/24
53 Shell 264 days Thu 7/27/23 Tue 7/30/24
54 Precast Frame 259 days Thu 7/27/23 Tue 7/23/24
55 Precast Fabrication 60 days Thu 7/27/23 Wed 10/18/23
56 Delivery of Precast 5 days Thu 10/19/23 Wed 10/25/23
57 Installation of Precast 5 days Wed 7/17/24 Tue 7/23/24
58 Services 5 days Wed 7/24/24Tue 7/30/24
59 Electrical 5 days Wed 7/24/24 Tue 7/30/24
60 Drainage 5 days Wed 7/24/24 Tue 7/30/24
61 Back Fill 5 days Wed 7/31/24 Tue 8/6/24
62 Paving 10 days Wed 8/7/24 Tue 8/20/24
63 Tunnel Finishes 15 days Wed 8/7/24 Tue 8/27/24
64 Phase 3: Stanger Street Tunnel 529 days Thu 7/27/23 Tue 8/5/25
65 Demolition of Exisiting Road 5 days Mon 5/19/25 Fri 5/23/25
66 Earth Work 17 days Mon 5/26/25Tue 6/17/25
67 Excavation 10 days Mon 5/26/25 Fri 6/6/25
68 Installation of SOE 2 days Mon 6/9/25 Tue 6/10/25
69 Prep Sub Grade for Tunnel 5 days Wed 6/11/25 Tue 6/17/25
70 Shell 509 days Thu 7/27/23 Tue 7/8/25
71 Precast Frame 499 days Thu 7/27/23 Tue 6/24/25
72 Precast Fabrication 60 days Thu 7/27/23 Wed 10/18/23
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ID Task Name Duration Start Finish

73 Delivery of Precast 5 days Thu 10/19/23 Wed 10/25/23
74 Installation of Precast 5 days Wed 6/18/25 Tue 6/24/25
75 Services 10 days Wed 6/25/25Tue 7/8/25
78 Back Fill 5 days Wed 7/9/25 Tue 7/15/25
79 Paving 10 days Wed 7/16/25 Tue 7/29/25
80 Tunnel Finishes 15 days Wed 7/16/25 Tue 8/5/25
81 Site Furnishings 30 days Wed 7/30/25Tue 9/9/25
82 ADA Requirements 30 days Wed 7/30/25Tue 9/9/25
83 Ramps/Sidewalk Tie ins 25 days Wed 7/30/25 Tue 9/2/25
84 Railings 5 days Wed 9/3/25 Tue 9/9/25
85 Signage 1 day Wed 7/30/25 Wed 7/30/25
86 Lane Striping 1 day Wed 7/30/25 Wed 7/30/25
87 Curb and Gutter 15 days Wed 7/30/25 Tue 8/19/25
88 MMTF 482 days Fri 7/28/23 Mon 6/2/25
89 Site Preperation 7 days Fri 7/28/23 Mon 8/7/23
90 Mobilization 5 days Fri 7/28/23 Thu 8/3/23
91 Site Fencing 2 days Fri 8/4/23 Mon 8/7/23
92 Phase 1: East Bus Loop 255 days Tue 8/8/23 Mon 7/29/24
93 Demolition 15 days Tue 8/8/23 Mon 8/28/23
94 Perry Street 10 days Tue 8/8/23 Mon 8/21/23
95 Exisiting Sidewalks and Pavement 5 days Tue 8/22/23 Mon 8/28/23
96 Excavation 60 days Tue 8/29/23 Mon 11/20/23
97 Site Grading 60 days Tue 8/29/23 Mon 11/20/23
98 Paving 65 days Tue 3/5/24 Mon 6/3/24
99 Asphalt 25 days Tue 3/5/24 Mon 4/8/24
100 Curb and Gutter 15 days Tue 4/9/24 Mon 4/29/24
101 Sidewalk 25 days Tue 4/30/24 Mon 6/3/24
102 East Bus Loop Canopies 25 days Tue 6/4/24 Mon 7/8/24
103 Canopy Foundation 10 days Tue 6/4/24 Mon 6/17/24
104 Canopy Structures 15 days Tue 6/18/24 Mon 7/8/24
105 Site Landscaping 15 days Tue 7/9/24 Mon 7/29/24
106 Phase 2: Roundabout 75 days Tue 5/21/24 Mon 9/2/24
107 Roadway Demolition 10 days Tue 5/21/24 Mon 6/3/24
108 Soil Grading 15 days Tue 6/4/24 Mon 6/24/24
109 Paving 15 days Tue 6/25/24 Mon 7/15/24
110 Curb and Gutter 15 days Tue 7/16/24 Mon 8/5/24
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ID Task Name Duration Start Finish

111 Sidewalks 15 days Tue 8/6/24 Mon 8/26/24
112 Knee Wall 5 days Tue 8/27/24 Mon 9/2/24
113 Phase 3: West Bus Loop 260 days Tue 6/4/24 Mon 6/2/25
114 Demolition 15 days Tue 6/4/24 Mon 6/24/24
115 Exisiting Parking lot 10 days Tue 6/4/24 Mon 6/17/24
116 Exisiting Sidewalks 5 days Tue 6/18/24 Mon 6/24/24
117 Excavation 60 days Tue 6/25/24 Mon 9/16/24
118 Side Grading 60 days Tue 6/25/24 Mon 9/16/24
119 MMTF Chilled Water Tie-In 30 days Tue 6/25/24 Mon 8/5/24
120 MMTF Steam Line 30 days Tue 6/25/24 Mon 8/5/24
121 Paving 145 days Tue 9/17/24 Mon 4/7/25
122 Asphalt 25 days Tue 9/17/24 Mon 10/21/24
123 Curb and Gutter 15 days Tue 10/22/24 Mon 11/11/24
124 Sidewalks 25 days Tue 3/4/25 Mon 4/7/25
125 West Bus Loop Canopies 25 days Tue 4/8/25 Mon 5/12/25
126 Canopy Foundation 10 days Tue 4/8/25 Mon 4/21/25
127 Canopy Structures 15 days Tue 4/22/25 Mon 5/12/25
128 Site Landscaping 15 days Tue 5/13/25 Mon 6/2/25
129 Phase 4: MMTF Building 181 days Tue 9/17/24 Tue 5/27/25
130 Site and Substructure 35 days Tue 9/17/24 Mon 11/4/24
131 Grading and Substructure 25 days Tue 9/17/24 Mon 10/21/24
132 Concrete Forming 5 days Tue 10/22/24 Mon 10/28/24
133 Concrete Pouring 5 days Tue 10/29/24 Mon 11/4/24
134 Shell 140 days Tue 11/5/24 Mon 5/19/25
135 Framing 40 days Tue 11/5/24 Mon 12/30/24
136 1st Floor Framing 5 days Tue 11/5/24 Mon 11/11/24
137 2nd Floor Framing 10 days Tue 11/19/24 Mon 12/2/24
138 Roof and Penthouse Framing 10 days Tue 12/17/24 Mon 12/30/24
139 Metal Decking 45 days Tue 11/12/24Mon 1/13/25
140 1st Floor Decking 5 days Tue 11/12/24 Mon 11/18/24
141 2nd Floor Decking 10 days Tue 12/3/24 Mon 12/16/24
142 Roof Joists 10 days Tue 12/31/24 Mon 1/13/25
143 Services 90 days Tue 1/14/25 Mon 5/19/25
144 Plumbing 90 days Tue 1/14/25 Mon 5/19/25
145 HVAC 90 days Tue 1/14/25 Mon 5/19/25
146 Fire Protection 90 days Tue 1/14/25 Mon 5/19/25
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ID Task Name Duration Start Finish

147 Electrical 90 days Tue 1/14/25 Mon 5/19/25
148 Interior 90 days Tue 1/14/25 Mon 5/19/25
149 Walls 45 days Tue 1/14/25 Mon 3/17/25
150 Doors/Windows 15 days Tue 3/18/25 Mon 4/7/25
151 Ceilings 15 days Tue 4/8/25 Mon 4/28/25
152 Flooring 15 days Tue 4/29/25 Mon 5/19/25
153 Fixture Install 15 days Tue 3/18/25 Mon 4/7/25
154 Finnished Milwork 15 days Tue 4/8/25 Mon 4/28/25
155 Site Furnishings 5 days Tue 11/5/24 Mon 11/11/24
156 Signs 5 days Tue 11/5/24 Mon 11/11/24
157 Bike Racks and Benches 5 days Tue 11/5/24 Mon 11/11/24
158 Trash Recepticles 5 days Tue 11/5/24 Mon 11/11/24
159 MMTF Closeout 21 days Tue 4/29/25 Tue 5/27/25
160 GC Walkthrough 10 days Tue 4/29/25 Mon 5/12/25
161 Owner Punchlist 10 days Tue 5/13/25 Mon 5/26/25
162 Final Cleaning 1 day Tue 5/27/25 Tue 5/27/25
163 Post Construction 6 days Wed 9/10/25 Wed 9/17/25
164 Final Submitals 5 days Wed 9/10/25Tue 9/16/25
165 Operations and Maintenance Manuals 5 days Wed 9/10/25 Tue 9/16/25
166 As-Builts 5 days Wed 9/10/25 Tue 9/16/25
167 Application of Payment 5 days Wed 9/10/25 Tue 9/16/25
168 Certificate of Insurance 5 days Wed 9/10/25 Tue 9/16/25
169 Pest Control Inspection Report 5 days Wed 9/10/25 Tue 9/16/25
170 Structure Turnover 1 day Wed 9/17/25 Wed 9/17/25
171 Project Completition 0 days Wed 9/17/25 Wed 9/17/25 9/17
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Estimate

MMTF details

Figure 15: MMTF Summary Estimate

This is the completed estimation summary for the total construction of the MMTF building. The
total value for construction includes all material, labor, equipment, and personnel costs needed
for the construction of the MMTF building, roundabouts, and bus loops.
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Pedestrian tunnel details

Figure 16: Addition Summary Estimate

This is the completed estimation summary for the total construction of the MMTF building. The
total value for construction includes all material, labor, equipment, and personnel costs needed
for the entire construction of the pedestrian tunnels.
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Assumptions
In this estimate, the assumptions are that the RS means values are an accurate depiction of
prices and there is a 2% average inflation per year on material costs. This is also assuming that
there are no material delays, which would increase the price of materials through time and
storage.

Life Cycle Cost Analysis
A Life Cycle Cost Analysis (LCCA) is a method for assessing the total cost of a building for the
entire duration of its life. This entails all costs of preconstruction and construction, but most
importantly the costs of maintenance and operation of the building considering the life of the
facility. This section intends to conduct a life cycle analysis for 100 years of the MMTF
operations including everything from initial costs to demolition. The life cycle cost analysis is
imperative for maintaining long term costs, because it optimizes the cost of ownership and
provides the most economical long term solutions for the facility. For this model, we will use an
average inflation of 2% a year to account for inflating costs in the 100 year span to get an
accurate depiction of real costs.

The initial cost section includes pre construction costs including land acquisition and
planning/design for the MMTF project. Because this is on Virginia Tech property, Virginia Tech
donated the land to the town of Blacksburg to use at the Blacksburg Transitand received federal
grants, so there were no land acquisition costs for this project. The planning and design for the
facility and the bus loops is taken from the estimate in the previous section as roughly $4
million. This is a one time payment, so this will not change over the 100 year life cycle.

The next section analyzed for costs is the capital investments section, including construction
costs. These costs include earthwork, structural, mechanical, electrical, plumbing, site
furnishings, and closeout. These are broken down into sections in the cost estimate, totalling
roughly 34 million for the entire construction. Note that there are no inflation costs associated
with construction because the cost is not ongoing. Construction costs are only incurred during
the erection of the building, and therefore will not change over the 100 year period.

Operations costs of the MMTF building include energy costs and water/sewer costs. This
includes all power needed to run electricity, running water, mechanical systems operation cost,
and more. For the utility cost for the MMTF building, we will use the average cost of commercial
buildings, as $2.10 per sf. Although leed options can bring our energy usage down, the building
is in operation every day of the year for an extended period of time, so the commercial average
is a good estimate. With roughly 13,000 sf of the facility, it will cost $27,000 a year. Looking at
the 100 year cost and a 2% yearly average inflation adjustment, the building will total roughly
$8.6 million in utility costs alone.

Maintenance costs are another large cost for the duration of the life of the building, including the
day to day operations and repairs needed. The most common repairs are piping, toilets, tables,
electronics, chairs, and more day to day items. For our maintenance estimation, Bishop-Favro
will be used as a benchmark for average maintenance costs. In 2019, Bishop Favrao Hall
incurred a cost of $85,500 for maintenance alone. Bishop Favrao is 32,000sf, so we find that it
costs about $2.67 per sf a year. This gives us a rough estimate for the MMTF as $34,710 a year
for maintenance. Note that no maintenance will be needed in the first few years, but over the
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100 year costs this is negligible. Over the 100 year life and adjusted for an average of 2%
inflation a year, it will cost roughly 11 million for maintenance.

Roughly every 20 years a building must be renovated. This ensures that the integrity of the
building is maintained and it can be in operation longer. Renovations include new
windows/doors, ceiling tile replacement, flooring replacement, office renovations, classroom
renovations, and more.  The average cost of renovations for a commercial building is $100 per
sf. Using 13,000 sf, we can estimate that it will cost $1,300,000 for renovations in 2021.
Adjusting for inflation and renovating roughly 5 times over the course of the 100 year life cycle,
we find that it will cost about $21 million for the renovations over the life cycle.

The cost of demolition is the last step of the life cycle analysis. This is needed because the
building will be extremely outdated by this point, and will need to be reconstructed and
remodeled. These costs must be included because this is a cost that will have to be incurred by
Blacksburg at the end of the cycle. The average cost of demolition is $4-8, depending on the
square footage. Taking a relatively low square footage, we can assume that the cost of
demolition will be roughly $5 a sf, making the demolition cost $65,000 in 2021. Adjusting for 2%
inflation of this cost over a 100 year period as a one time payment, we can calculate the cost of
demolition as $470,000.

Shown below is a table of the calculated costs of all components associated with the entire life
of the MMTF building. All elements are adjusted for inflation if the cost is incurred over the 100
year span. From this, we can total the life cycle cost analysis as roughly $69,376,000.

Life Cycle Analysis Table

Figure 17: Life Cycle Analysis Table

After a review of the Life Cycle Cost Analysis, I believe that our current design is sufficient for
the life cycle cost analysis. Our life cycle analysis of $75 million, which is relatively low
considering it is for a 100 year cost. The total life cycle analysis totaled Material selection
changes for construction of the MMTF building and the roadways are up to industry standards,
and have a life cycle that is consistent with the industry. Much of those costs are only incurred
once, and during renovations which will not largely impact the total cost. Cheaper utility supply
would have a major impact, and with the use of more LEED items, the cost of energy could go
significantly down, saving millions of dollars by the 100 year period of the project.
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Value Engineering
Value engineering is the ability to lower the cost by maintaining the functionality of the original
design. The MMTF building has three large categories to save money: building construction,
canopy construction and sitework. The project scope is to create a transit hub to provide better
traffic around campus and have a building for the Blacksburg Transit office. Team I is willing to
consider every avenue to save money: items of big value like LEED or items of smaller value
like sidewalk layout and walkways.

Building Construction:
The biggest way to save money on the building is to lower the LEED value. The original design
of the building is to create a LEED Platinum building to promote sustainability and encourage
the next generation to take steps to include sustainability in their designs. According to Facilities
Net, the cost of a Leed Silver building is 3.3% of the total building cost whereas a LEED
Platinum building is 8.5%. The original cost of the project prior to value engineering was $44
million according to the Town of Blacksburg. The changing of the LEED certification would save
the Town of Blacksburg approximately $2.3 million. The building included sensors to save
engineering and a turbine which would ultimately disappear. The sensors to save engineering
might overall lower the cost but they could be added again later due to grants. Another
immediate negative impact is the message given to students of dropping the LEED certification
however the building could not be built without the cost of the building dropping.

Another opportunity to save money is to lower the amount of bus stops per side of the bus
route. The way to achieve this is to vary the timing of time checks to lower the amount of bus
canopies and the size of the paving of the bus loop however this idea does not hold to the
scope of the project thus the amount of money the loop would save was not worth it.

Another way to lower the cost is to change the type of lighting in the building. One option for
lighting is pendant lighting and the proposed substitution of the lighting is to switch it to normal
recessed lighting. According to Lighting Tutor, the average cost of pendant lighting is $173 while
the average cost of recessed lighting is $140. The proposed saving would be $30 per light
fixture or a total of $1800.

Canopy Construction:

The biggest cost savings while preserving the function of the bus canopies is to change the
unique design of the canopies to something less unique and more standard. The plans pages
A401 and AC701 show the details of the canopy structure and the reflective ceiling plan
respectively. The revision to a normalized structure would provide a large cost reduction while
providing a protection for students from the elements. Using bluebeam the area of the following
figure is approximately 50sf. The cost of the reflective ceiling is approximately $2.50 per square
foot (InterSourceCo). The total area of the reflective ceiling is around 160sf. The total cost of the
reflective ceiling of the unique roof reflective ceiling only is $400. The reflective ceiling is just
one component of the unique design; it does not include shoring or steel material cost. The cost
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of a regular bus canopy seen on campus is around $10,000 per bus stop (Wesoff).The low cost
of the unique roof reflective design shows how committed we are in investigating all
opportunities to save money.

Figure 18: Canopies

Another way to save money is by changing the foundation of the canopy. The canopy foundation
is the way it is because of the wind load caused by the unique design of the canopy structure.
Figure 2 shows the typical grade beam at a canopy. There is a column which attaches to a
grade beam with a paving slab. There are 24 columns in west canopy area A. The amount of
concrete needed as a paving slab is approximately the same amount of square feet with a cost
of approximately $10 per square foot (Purnell). Thus the total cost of the foundation plan for just
the paving slab is around $1600 not including the grade beam cost. According to Gerard Folio,
the Virginia Tech Project manager the cost could be reduced by changing the canopies because
they have four supports and can hold the wind load without needing the massive amount of
concrete slab with grade beams.
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Figure 19: Grade Beam Section

Site work:
There are multiple ways to save money on the sitework. One way to save money on sitework is
to have less sidewalk space. On the easern bus loop alone there is approximately 73 square
feet of sidewalk space. There are two large areas of sidewalk space in a circle to help change
the elevation which could be eliminated by using a ramp. The bus loop also has a lot of sidewalk
space around the bus canopies which could be eliminated. An estimated 45 square feet of
concrete space could be eliminated. According to HomeServe, the average cost of a sidewalk is
$5.50 per square foot of sidewalk. Approximately $225 can be saved by revising the amount of
sidewalk space, this does not include the labor cost or any of the days eliminated to do the work
due to weather conditions.

Another value engineering opportunity is changing the amount of trees or substituting the
expensive trees for less expensive ones. Another way to save money is by shrinking the height
of the tree which gets planted, the larger the tree the more expensive the cost. The cheapest
way to have trees is to grow them from seeds which takes a lot of patience and time. Figure 3
shows the cost of plants on the site.

Frasier Fir $75

Autumn Brilliance Serviceberry $400
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Sugar Maple $13

Heritage Birch $600

Scarlet Hawthorne $22

Flowering Dogwood $60

Kousa Dogwood $55

Common Hackberry $7

Fringe Tree $60

Kentucky Coffeetree $116

Skyline Honey Locust $225

American Holly $102

Tamarack/Larch $2 (cost of seeds)

Sweetgum Tree $50

Cucumber Tree $17

Sweetbay $100

Black Tupelo $52

White Pine $52

London Planetree $20

Scarlet Oak $14

Red Oak $60

Accolade Elm $130

Figure 20: Plant Schedule

*Every small value cost is a VERY small tree 2” and not a full tree, trying to follow size
comments to the best of the ability. A lot of options are in potted containers, thus they are not
fully sized trees yet.
*Every value was found online however it does not include shipping. \
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Tunnel Addition
There are value engineering opportunities within the tunnel addition. A big cost saver would be
to eliminate the hokie stone finishing within the tunnel itself. The hokie stone finishing costs
around $264,000. The hokie stone is meant to connect the campus to the community of
blacksburg but is not necessary since the majority of the addition will not be visible to the
exterior. A non-hokie stone finish could be replaced with the opportunity for students to leave
their art within the tunnel on walls itself. The opportunity to provide a chance for students to
raise awareness could be used to create events for the tunnel wall itself (an example would be
to use the tunnel to raise awareness for breast cancer or black history month).
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Risk Management Plan

Contractual Agreements

Contractual agreements maintain risk, understanding the scope of work is the key to getting the
owner what they want and limiting unapproved change orders. Contracts help with setting
expectations with subcontractors and with the owner. Reading the fine print and understanding
the guarantees and warranties on a project is important. Another contractual item to consider
during the bidding process is the insurance and bonding requirements.

Material and Supply Chains

Identifying material and supply chains early in the bidding process will help eliminate problems
with the schedule specifically identifying critical deliveries and how long certain items take to be
delivered (RTUs are a good example). Other items are identifying from the scope of work what
the owner supplies versus what the general contractor supplies.

Owner Relationship

A big risk for the MMTF building is the owner relationship, the MMTF building is interesting
because there are many owners involved in the process. The town of Blacksburg technically
owns the building; however, the building is going on the Virginia Tech campus and must meet
certain standards. The MMTF building also needs to be designed with Virginia Tech in mind thus
there are many people in the design room which will cause the project to take a long time to
start to break ground.

Limited Space and Coordination

Another risk for the MMTF building being on the Virginia Tech campus is the amount of
construction going on at the same time, there is a lot of construction occurring and not a lot of
space to be had for site plans. The project execution is a bit of a hassle because there is limited
space. Earthwork can not be completed optimally because the site is needed for laydown area.

Traffic

Another risk to consider is the traffic around Stanger Street and West Campus Drive. The MMTF
building is creating a roundabout on Stanger Street and adapting the West Campus Drive and
removing Perry Street. The amount of revision on the roads is a risk for deliveries, safety, and
the increased coordination required with the town of Blacksburg and the university must be
considered within the project execution.
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ADA Accessibility

Other items to consider for project execution is ADA accessibility. The site removes a lot of
sidewalk space for accessibility, creating pathways for people should be looked at. Another thing
to consider is the amount of space required for pedestrian pathways; especially due to
COVID-19 the pathways do not want to be very congested at class changes.

Document Control

Document control is a top priority. During construction, there needs to be a clear kept log of
what has happened and what is happening in case there is a lawsuit or questions on what is
happening on the jobsite. Another key component of the logbook is the controlling of crews and
understanding how many people will be needed on a jobsite to complete a job. Having
well-written contracts also helps keep the subcontractor accountable. Holding meetings is a
good strategy to maintain expectations of deadlines, scope of work, and coordinating schedules.
Document control also helps with explaining to the client why you are behind schedule if
something unexpected comes up like hard rock on the project site which was unaccounted for.

Estimating

Estimating is key to the risk management plan of the company. Estimating helps predict the
likelihood of risk occurring on the jobsite and predict the cost of materials. There is some risk,
especially depending on how long the project is running, for variability of materials and labor. A
good estimate can accurately predict potential gains on the project. A good estimate can also
show where value engineering can make up a lot of money. The biggest risk is a small error in
reporting estimates which can drastically inflate costs or lower costs which are both equally bad.
The best way to mitigate these kinds of errors is to have multiple people working on the
estimate to notice discrepancies with each other’s work.

Scheduling

During construction, scheduling plans are very important. It is important for our crews to be
available for projects. The key is having a long-term critical path schedule for the project to have
as well as a short-term company schedule to understand where crews are needed. Coordination
is very important because if a jobsite needs more crews on them and all the crews are being
used then the project loses money due to falling behind. However, if crews are not working then
they could be on a different job making more money for the company.

Team I uses lean process planning to help manage risk around the project. Along with the full
schedule with a long term plan. Lean process planning with subcontractors prevents any
miscommunication and manages expectations on the job site. The process involves scheduling
meetings with subcontractors 6 weeks prior to their next phase of work, creating 6 week look
ahead schedules, weekly work plans, and weekly trade walkthroughs. The lean process plan
method seems like an excessive amount of work before
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Special Studies

The MMTF building has special studies completed already about the flood plain and traffic
studies. The MMTF building is placed to not impact the flood plain despite the other projects
going on at the same time. The MMTF building also had a geotechnical report done to be sure
what kind of earth the construction company would be working with to not have surprising hard
rock conditions or a cavern/cave under where they are moving the earth.

Pedestrian Well-being

Post-construction the pedestrian wellbeing has increased immensely, there is no more Perry
Street to cross to reach certain academic buildings. There is more sidewalk space. There is a
crosswalk at the roundabout on Stanger Street with crosswalks placed before cars can worry
about entering the roundabout. There are two minor drawbacks of the bus loop being on each
side which pedestrians might cross trying to speed up their route to class. Another drawback is
the reduced parking, however for a pedestrian-based campus having cars on campus is a
drawback so it helps limit the amount of cars around the campus itself.

Tunnel Addition

The tunnel addition applies to a multitude of the aforementioned management of risks. First,
post-construction pedestrian well-being is increased, pedestrians can cross Stanger Street and
Prices Fork Road without ever coming into contact with traffic. During construction there will be
road closures to allow pedestrians to continue to walk across the intersection safely; but there
needs to be proper signage. The tunnel will be constructed over the summer to limit the amount
of pedestrians and to lower the impact on traffic.

Traffic is affected during the tunnel construction. The tunnel will be constructed over the summer
to limit the influence on traffic. There are two detour routes, one for large trucks and one for
small vehicles. The large trucks go farther around so they can make all the turns. Smaller
vehicles should be able to go through the neighborhood because there is less traffic over the
summer.
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Safety Plan
Objective

The objective of Team I’s safety program is to integrate safe practices and policies in the
construction project, by directly involving all personnel in the project and establishing safety
measures, hazards can be eliminated and dangers mitigated.

Description of Safety Program

Team I’s safety program involves the creation of safety plans for every project it takes a part in
completing. As part of its safety plan development, potential job site hazards and dangerous
situations are identified and plans are made for their elimination and mitigation. Team I follows a
specified safety process within the development of safety plans to ensure that no aspect of
safety analysis is neglected and the resulting safety plans experience quality control.

There are three major steps in Team I’s safety program.

1) Identify, analyze, and itemize potential hazards
2) Create and disseminate safety guidelines and analyses to all working on site
3) Conduct mandatory, on-site safety meetings led by site supervisors

Team I has company-generated safety templates for the purposes of prompting and directing
the analysis of safety on every project as well as pushing for project-specific adjustments to final
safety plans. The company preconstruction team reviews the plans and specifications and, upon
consulting the superintendent for additional input, compiles a simple yet in-depth safety analysis
and guideline compilation to be shared with all on-site crews and reviewed in a safety meeting
led by the site superintendent. These documents are clear and concise, with postable
accessible versions that are appended to job site boards with OSHA safety and PPE posters.

As a company, we work to eliminate all ignorance of safety policies within our crews and in our
work.

In developing a safety plan for the construction of the Multi-Modal Transit Facility and tunnel
addition, the following hazard analysis was performed:
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Construction Activity Potential Hazards Mitigation and Elimination

Site Work
Site Grading, Excavaion

Struck by
Caught in-between
Trench Collapse

-Job related PPE
-Trench Shoring
-Equipment operator and
assistance training

Structural
Pouring foundations; erecting
columns, girders and beams;
Welding; structural members

Falling
Struck by
Caught in-between

- Job related PPE
-Fall protection and tie offs
- Crane operator and
assistance training
- Hot work permits/training

Mechanical
Placing ceiling systems; roof
top unit placement

Falling
Struck by

- Well-maintained lifts
- Tie-offs (to lift, etc.)

Electrical
Installing electrical
wiring/making electrical
connections

Electrical shock
Struck by

- Job-related PPE
- Safety check procedures
(i.e. power-off checks)

Plumbing
Installing elevated piping
systems

Falling
Struck by

- Well-maintained lifts
- Tie-offs (to lift, etc.)

Figure 21: Safety Analysis

Due to the current COVID pandemic, Team I has made additions to its health and safety
requirements. CDC guidelines have been tied in with all of Team I’s general PPE requirements
to ensure proper safety practices are being followed to avoid contracting and spreading the
virus.

Duties of Safety Coordinator

Team I’s Safety Coordinator is responsible for the adjustment of the standard company safety
plan in order to account for site-specific hazards. Additionally, it is the Safety Coordinator’s
responsibility to hold initial safety meetings with company employees and make sure the Field
Supervisor is fulfilling their duty to ensure safety on site.

Duties of Field Supervisor

The Field Supervisor for Team I is to hold safety meetings on site involving all personnel
working under the company or directly with them. Additionally, the Field Supervisor is to review
all potential hazards and mitigation techniques that come up with the Safety Coordinator and
provide documentation of all incidents to the Safety Coordinator.
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Reporting Procedures

All instances of injury and reported breaches of the safety policy are to be directly shared with
the Field Supervisor who is to handle safety situations as they arise. A log sheet kept on site is
to be submitted daily to the Safety Coordinator in order to monitor and keep record of safety and
accident/injury events on site.

Working Rules and Regulations

As per the safety plan created by Team I for the project, a concise rules and regulations
document is to be created and poster to be affixed on site. This poster will evolve throughout the
construction process and address current work rules related to the activities being performed on
the site. For instance, safety rules and requirements related to elevated work will be prominently
displayed as the ductwork is installed above the ceiling. After that work is complete, the poster
will change to display rules and regulations relating to the next and current activities being
performed. The original document created with the rules and regulations for the entire project
will remain on site with the Field Supervisor to be consulted at any time and shared  with
present workers.
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Appendix

Figure 3:Crane and Rigging Calculations
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Figure 4: Calculation of Shoring
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Figure 5: Soil properties

Figure 6: Coefficient of Cohesion in kPa
https://civilengineeringbible.com/subtopics.php?i=91
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Figure 7: Fema Flood Map

Figure 8: MMTF Flood Plain Elevation
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Figure 9: Where Cut and Fill Calculations are Needed

Figure 10: Pedestrian Detour Route
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Figure 11: Large Truck Detour
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