February 17, 2014
CE 4991: Civil Engineering Design and Practice
Spring 2014
2:00 - 4:45 Tuesdays & Thursdays
Thornton E316
Prerequisites: Fourth year standing in Civil & Environmental Engineering
Instructors:  (CE 4991 Instructors Master Address – instructors-ce4991@virginia.edu)

David Salzer, Balfour Beatty Construction - dsalzer@balfourbeattyus.com
Bob Schrider, Balfour Beatty Construction – bschrider@balfourbeattyus.com
Karen White, Walter L. Phillips, Inc. – kwhite@wlpinc.com
Keith Rittenhouse, Pinnacle Engineering, PLC – krittenhouse@peplc.com
Chris Webster, Schnabel Engineering - owebster@schnabel-eng.com
Tim White, Kimley Horn – tim.white@kimley-horn.com
Brian Smith, University of Virginia – briansmith@virginia.edu (Course Coordinator)
Guest Lecturers: 

Peter Johnston, Sr. Vice President and Regional Manager, Boston Properties

Doug Carter, Principal and co-founder, Davis·Carter·Scott Architects

Salvator Taddeo, Executive Vice President, Skanska USA Civil Southeast Inc
Objectives: To expose civil and environmental engineering students to the design/construction process in the context of a real-world civil engineering project; to provide the opportunity for the students to work in multidisciplinary teams and demonstrate teamwork and leadership; to apply practical civil engineering design methods; to consider environmental and transportation concerns of civil engineering projects; to illustrate professional practice and ethical issues associated with engineering projects; and to apply modern technology for document preparation and engineering graphics. The course will culminate in a project plan for a specific site.

Methodology: The class will be divided into project teams that will work together for the duration of the course.  The course centers on a Request for Proposal (RFP), to be issued to all the teams.  During the semester, lectures will focus on a diverse range of activities and topics relevant to the development required in the RFP.  Teams will generate designs and estimate costs and schedules for implementing their proposed development plan.  The teams will make milestone Progress Submissions to be evaluated by the Instructors during the course.  At the end of the semester, the teams will create, submit and present competitive proposals to respond to the specific requirements of the RFP.

Grading Policy:

Class participation



10%



Deliverable assignments


20%

Final project report



30%

Final project presentation


20%

Individual contribution/role


20%

Class Attendance: Since most material will be introduced in class, attendance is important.  Because most projects will be graded on a team basis, it is expected that all members contribute to the extent expected by the instructors and teammates.  Poor attendance and lack of team participation will reflect on the students’ individual final grades.

Pledged Work:  All work will be pledged to reflect compliance with the directions for each specific assignment, including the final project, individual homework assignments and quizzes.  The University Honor Code applies to the individual and team assignments in this class.

Course Outline

	Week
	Date
	Topic
	Instructor
	Progress Submissions

	1
	14-Jan
	Introduction
	All
	

	
	16-Jan
	Project Development
	Johnston
	

	2
	21-Jan
	Site Design/Parking/Team Assignments
	Karen White
	

	
	23-Jan
	Architectural Design
	Carter
	

	3
	28-Jan
	Design Cost Analysis
	Salzer
	

	
	30-Jan
	Structural Design Loads
	Rittenhouse
	

	4
	4-Feb
	Foundations / Seismic and Surface Profile
	Webster
	

	
	6-Feb
	LEED
	Salzer
	Initial Arch. Design

	5
	11-Feb
	LEED Scorecard Review

Structural (Framing)


	Salzer

Rittenhouse
	Initial LEED Scorecard

	
	13-Feb
	No Class – UVA Closed Due to Snow
	
	Initial Proforma

	6
	18-Feb
	Site Design/Grading and Utilities
	Karen White
	Initial Seismic Design

	
	20-Feb
	Traffic 
	Tim White
	

	7
	25-Feb
	Traffic
	Tim White
	

	
	27-Feb
	Structural (Framing - continued)
	Rittenhouse
	

	8
	4-Mar
	Structural (Columns, Beams and Slabs)

 Leadership – Heather Wishart-Smith

Jacobs
	Rittenhouse
	Initial Site Design 

	
	6-Mar
	Structural (Detailing) 


	Rittenhouse
	Traffic Analysis 



	9
	8-16 Mar
	Spring Break
	
	

	10
	18-Mar
	Preconstruction
	Schrider
	

	
	20-Mar
	Foundations

 Leadership - L. Shea De Lutis-Smith

Clark  
	Webster
	Initial Structural Design

	11
	25-Mar
	Foundations 


	Webster
	

	
	27-Mar
	Environmental Design/Water Quality
	Karen White


	

	12
	1-Apr
	Bid Day
	Schrider
	

	
	3-Apr
	Scheduling
	Salzer
	Initial Foundation Design

	13
	8-Apr
	Scheduling

Leadership – Salvatore Taddeo
Skanska
	Salzer
	Initial Environmental Design & Subsurface Profile

	
	10-Apr
	Draft Proposal Review /  Presentation Training
	All
	Preliminary Budget

	14
	15-Apr
	Lab – Project Work
	
	Preliminary Schedule

	
	17-Apr
	Lab – Project Work
	
	

	15
	22-Apr
	Presentations
	All
	Final RFP Response

	
	24-Apr
	Presentations
	All
	

	16
	29-Apr
	Project Debriefing and Awards
	All
	


Cell Phones:  In response to numerous complaints from students, the Student Council has passed a resolution asking the faculty to institute a uniform policy on disruptions by cell phones in class.  The relevant clause is as follows:
"Student Council endorses a policy in which professors inform students at the beginning of each semester at least on written syllabi that they must turn off their cell phones before entering class." 

Progress Submissions

Teams will be required to make the following Progress Submissions (requirements follow):

Progress Submissions




Date
A. Initial Architectural Design 



Feb 6
B. Initial LEED Scorecard



Feb 11
C. Initial Proforma




Feb 13
D. Initial Seismic Design




Feb 18
E. Initial Site Design 




Feb 27
F. Traffic Impact Analysis



Mar 4

G. Initial Structural Design



Mar 18

H. Initial Foundation Design



Apr 1

I. Initial Environmental Design



Apr 3
J. Preliminary Budget




Apr 8
K. Preliminary Schedule




Apr 10
A. Initial Architectural Design Submission

Each team should provide conceptual hand or CAD sketches defining the location, footprint and at least one façade elevation for the building(s) that they envision for their site development.  The submission should include a description of the allocation of space in the building, building height, number of levels, and square footage allocated for office areas, common areas, building core components, and any additional multi-use (retail, etc.) space intended for development. If structured parking is being provided, the size (SF), number of parking spaces, number of levels above and below grade and location should be provided.  The submission should include a narrative that provides reasoning how the space was designed, including ingress and egress considerations, accommodations for primary and secondary tenants, and other decision factors.  A description should also be provided of any architectural features of the building(s) and how they complement the overall site design, or possibly provide special benefit.

B. Initial LEED Scorecard

Each team should provide an initial LEED scorecard for the project they are intending to propose in response to the RFP.   A spreadsheet will be provided, and each team should identify which credits they intend to obtain and where those credits have variable points available how many you intend to get.  
C. Initial Proforma

The Proforma is an economic analysis of your development proposal.  Using the spreadsheet provided, the development teams should submit an initial Proforma including proposed rental rates, anticipated return on investment (ROI) and additional information.
D. Initial Seismic Design

Calculations of Seismic Site Class per the International Building Code.  The calculations would include the recommended Seismic Site Class and Fa and Fv numbers for the main building considered for the site.  Note the calculations will need to include an assumed lowest floor grade for the structure.

Representative Subsurface Profiles – each profile shall indicate the existing subsurface conditions from the test boring program and the profile of the proposed lowest floor grades (with elevations included).

E. Initial Site Design 

Each team should print a draft copy of the following plans prepared in Civil 3D, together with draft narrative justifications for each. 

1. Layout Plan – dimensioned buildings, parking spaces, drive aisles, sidewalks and setbacks to property lines.  Complete the ordinance compliance chart
2. Earthworks – one section through the site, determine the quantity of cut and fill
3. Grading plan – spot elevations, proposed building first floor elevation, address path of overland relief
4. Utility plan – sanitary sewer main and sanitary lateral connections, water mains, fire hydrants,  domestic water and fire line connections to buildings, inlets and general connection to stormwater management and water quality/BMP system.
F. Traffic Impact Analysis

Each team will provide a draft traffic impact analysis of their proposed site.  The impact analysis will include a narrative description of the analysis, with relevant calculations and computer output.  The impact analysis will include the following elements for the progress submission:

Trip Generation - The most recent version of the ITE Trip Generation Manual is to be used to estimate the number of trips generated by the proposed development.  They should be reported as outlined in the RFP.

Traffic Analysis - A Manual on Uniform Traffic Control Devices signal warrant analysis is required for any new entrances to the property to determine if a traffic signal is needed.  A Synchro analysis of operations at all major intersections adjacent to the development is required.  This analysis should use the forecasted traffic volumes that include the traffic generated by the development.  The analysis must examine the level of service and delay on the major and minor road approaches, and indicate what additional improvements might be needed.

G. Initial Structural Design

Each team is to provide draft structural drawings (Civil 3D) indicating the overall layout of structural components within the primary structure, and complimenting the preliminary architectural plan submitted previously (modified, as necessary).  Information must be provided as to the general structural material selection and intended configuration of structural components within building system.  Initial structural calculations should be submitted, showing the loadings under consideration and a draft analysis of load path, according to the final proposal requirements.

H. Initial Foundation Design

Each team is to provide an initial foundation design to include the following:

· Draft Foundation Drawings (CAD) – plan view of the layout of foundation components, typical section details, and foundation schedule tables as appropriate.  

· Draft Technical Memorandum – The memorandum should present rationale for interpretation of geotechnical data as the data relate to the proposed construction, rationale for selection of foundation type, and discussion of analyses conducted to confirm selection is both safe and reasonable.

· Initial Foundation Calculations – Submittal should include evaluation of allowable bearing capacity, settlement, and seismic evaluations.

I. Initial Environmental Design

Each team should provide a draft Stormwater Management Plan defining the location and footprint of the stormwater management (SWM) and best management practice (BMP) facilities for their proposed development.  The submission should also include completion of SWM and BMP computation worksheets to demonstrate the detention and water quality requirements for the site.  Additionally, a narrative should be provided that describes all proposed facilities and summarizes the computation worksheets.  Any Low Impact Development (LID) or Leadership in Energy and Environmental Design (LEED) measures that are being provided should be described as well.

J. Preliminary Budget

Using the cost information provided to you on bid day, prepare and submit a preliminary budget for your project. Please provide the following values including your calculations to support your answers:

· Total project construction costs including separate cost for site work, parking facility(s) and office building(s).
· Total project unit Cost per RSF
· Total Project unit Cost per GSF
· Unit price for Building skin  ($/SF)
· Allowance Unit Price for Tenant work ( $/ SF)
· Shell Office Building unit cost per GSF ($/GSF)
· Unit Price for Base or "Shell" Building less skin ($/GSF)
· Garage Unit Price per space ($/space)
· Surface parking Unit price per space ($/space)
K. Preliminary Schedule

List the schedule activities (minimum of 100) intended to be used to define the duration and sequence of work for your project.  For each activity, specify the duration, expressed in workdays, and identify the predecessor(s) and successor(s) activities.  

Bid Day

Preconstruction / Bid Day (this is a class exercise) - Bid Form and associated documents will be due at 4:00 PM on Bid Day.  All Subcontractor Bid Comparison Spread Sheets including Subcontractor Quotations should be turned in at the end of the class.  The Bid Summary spreadsheet should also be turned in at the end of class.

Final Proposal Submission

Teams will be required to submit a complete proposal in direct response to the Request for Proposal issued at the beginning of the course.  Requirements for the proposal shall be as outlined in the RFP, and supplemented by direction from the instructors during the course.
