BDDE

BLUE DEVIL DESIGN BUILD

State Fair Transit Center

Collaboration

e This multi-discipline civil engineering project was completed
with the guidance of professional engineers including faculty
and industry mentors

e Project deliverables include four presentations to faculty,
two technical breakouts with industry mentors, five technical
reports, and two display board presentations with a civil
engineering advisory board

Knowledge and Skills Gained

Collaboration between students and faculty
Critical thinking, professional communication, empathy
Incorporation of multiple subdisciplines

Software
o Revit o MDOT TDMS

o AutoCAD EPA SWMM
o Mathcad StormCAD
o Primavera P6 MS Office

o RAM Structural System lllustrator
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Structural Engineering

e Create floor plan to lay out the building
e Determine the loads on the structure
e Design structural members to accommodate the load demand
e Design connections between structural members Bent Piate Connection
e Create structural plans for construction .
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e Traffic projection to determine future trips to the site
e Roadway and parking lot design to accommodate vehicles
e Pavement design to withstand venhicle traffic loads
e Signal design for efficient traffic flow
____________________ Site Plan
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Project Overview

The State Fair Transit Center will provide Metro

Detroit with access to transportation and restore a
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safe gathering space for the community

Project Justification

Metro Detroit has a lack of easily accessible public
transportation

No train station in this area currently

Bus driver shortages due to poor working conditions result in
unreliable bus routes

There is a need for security for the bus stops in this area
Current transportation options do not extend into all areas of the
community, creating a cultural disconnect

Demand for safe community gathering spaces

A high unemployment rate will benefit from the creation of jobs
Preservation of historical structures on the Historic State
Fairgrounds
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Project Description

113,000 square foot bus and train depot to provide
transportation access for Metro Detroit

Historical building restoration to recognize the history of the site
40 hotel rooms to accommodate those needing to stay overnight
Visitors center and displays throughout the building to highlight
local attractions and the history of Detroit

Community park to provide a safe public gathering space
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Historic Cattle Barn

Water ResourcelenwronmentaI Eng ineering
e Analysis of site rainfall and drainage
e Stormwater management plan including Low Impact

Developments, a green roof, and detention tanks

e Sewer pipe network for waste water management
e \Water demand based on fixture method Drainage Plan
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Structural Engineering
Geotechnical Engineering
Transportation Engineering

Water Resources Engineering
Environmental Engineering
Construction Engineering

Public Health, Safety, and Welfare

e Focus on improving transportation accessibility of the public in a
disadvantaged community

e Creating safe bus stops and amenities for bus drivers

e Preserving the history of the site and restoring the Historic State
Fairgrounds to be used as a community space or gatherings
such as weddings or concerts

e The center will create jobs and provide access to job
opportunities in the community
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Geotechnical Engineering

Analyze site history to understand soil properties

Site contaminant investigation and erosion management

Boring layout and analysis of borings to find soil parameters

Cut-fill to achieve final elevation

Footing design to support the transit center structure
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Footing Design

Cut-Fill Diagram

2] 4'X 4 B 5'X5
ZIZZIZIZZZ SoSSSsallall = ] ; W . 8'X8' 12|X 12|

. 15' X 15’ l 12' X 21'-3"

~ Cut/Fill 0 ft
Fill 1 ft
Fill 2 ft Area = 66,000ft? Perimeter = 1,325ft

Fill 3 ft # of Bori . Area *_Perimeter_5725
of Borings = 1o 500re2 t 10005t >

# of Stories = 3 Depthof Borings = 20ft x S°7 = 43ft

0 150 300

2 - \ m e .
F . - - ¥

Construction Engineering Project Estimate

" " 01-General Conditions S 1,994,798.45
e LEED to track sustainable practices o S e
- " 03-Concrete S 2,807,575.00
e Cost estimate to plan funding enre 2o BE2IR00
e Schedule to track progress G5ty __|$ 228554300
06-Wood, Plastics and Composites = S 508,347.00
. Safety plan to ensure Safe praCtheS 07-Thermal and Moisture Protection. $ 1,688,700.00
P tt I t bt ) ) ) f 08-Openings S 1,426,004.00
® rFermitin dn 10 OD1aln permissSIion 1T0r ||os-Finishes S 5522,185.00
.g p p 10-Specialties S 590,000.00
COnStrU CtIOn 11-Equipment S 200,000.00
. . . 21-Fire Suppression S 455,950.00
o TTC plan to Safely maintain traffic 22-Plumbing $  2,072,214.00
" g 23-HVAC S 2.515,587.00
e SUE analysis to locate utilities T e
Subsurface Utility Engineering Permitting Plan  ||31-Earthwork 5 3,542,193.00
o . ey 32-Exterior Improvements S 1,977,880.00
2023110601952-1343 Eight Mile Rd Detroit 48203 .I.ties S . ZEGOO0TD
33-Utili 250,000,
- ‘ | ““; '\ ~_|Veriied Gas Va - ll Su btotal S 33’328’24945
. T = . Contingency-10% S 3,332,824.95
AN W W b - Insurance -1% S 333,282.49
o\ o——o—o—° > o Permits -.5% S 166,641.25
#\ oo 00— s | i Key Bonds - 1% S 371,609.98
o (A | - - S Design Fee - 7% $ 2,332,977.46
| 1 = = "Greening" of Building -3% S 999,847.48
\ o OHP - 5% S 1,876,630.41
\ - . - Final Cost S 42,742,064.00
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Task Name v Duration v Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May. Jun JEJ| Aug
«State Fair Transit Center 631days '¥*"! | SeetraliranatCantes
4Preconstruction 250 days 10/27 1 Preconstruction
SDCe:(iegmnal;iecv:Iec::irgnnent zg ::;z T 1/5 : SChemat:: Il);::ilgg: Development
Construction Drawings-Sitework 75 days 3/15 § i Construction Drawings-Sitework
Construction Drawings-Remaining 150 days 3/15 § 1 Construction Drawings-Remaining
Permitting and Approval 250 days 10/27 i j Permitting and Approval
4Construction 458 days 6/26 | j Construction
NTP 0 days 6/26 4 NTP
Mobilization/Temp Fencing 10 days 6/27 ypy Mobilization/Temp Fencing
Site Work and Underground Utilities 78 days 7711 1 Site Work and Underground Utilities
Foundations 55 days 9/30 ; Foundations
Building Superstructure 60 days 11721 y Building Superstructure
Building Enclosure 90 days 1/30 1 Building Enclosure
Interior Framing 50 days 3/27 1 Interior Framing
MEP Rough 75 days 3/27 1 MEP Rough
nterior Finishes ays 5/1 Interior Finishes
:)rtivewar;/Par:king Lot 1151?1:y: I5/2 1 1 Driveway/Parkinlg Lot
Final Sitework/Landscaping 54 days 6/2 ; Final Sitework/l.andscaping
Historical Renovation 64 days 6/2 1 Historical Renovati
Closeou t 28 days 11/27 1 Closeou t
Certificate of Occupancy 0 days 1/5 ¢ Certificate of Occ p cy
Commissioning 60 days 1/5 y Commissionin ing




