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│EXECUTIVE SUMMARY│ 
 

900 16th Street is a feature office building under construction on the corner of 16th Street NW and 

I Street NW in Washington DC. This building was chosen to be studied as a part of the Penn 

State Architectural Engineering Senior Thesis course. The purpose of the AE Senior Thesis 

course is to analyze the construction of a structure in every aspect from preconstruction to 

completion.  

Technical Report One will provide information concerning the scope of work and conditions that 

the project is being executed under. The forthcoming pages of this analysis will provide 

information including, but not limited to, a summary of the construction schedule, evaluation of 

the project costs, existing site conditions and surroundings, site logistics, project delivery system, 

the general contractors staffing plan, and client information.  

The building is comprised of nine above grade stories and three below grade stories. While the 

majority of the space within the structure is slated to be office space, a portion of the ground 

level will be retail space. Along with the retail space a portion of the North most area of the 

building will be a replacement space for the church that had existed on the site prior to 

construction. The structure of the building is mainly cast-in-place concrete with a mixture of 

two-way slabs and post-tensioned slabs. Precast concrete panels with inlayed limestone and 

marble are used as the main component of the façade. Along with the precast façade a system of 

aluminum punched windows and a feature 3D curtainwall make this structure stand from the sea 

of buildings surrounding it.  
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│CLIENT INFORMATION│ 
NOTE: This building is Base Building project with a separate contractor for Interiors.  

 

As per request of the owner, the specific name of the owners of 900 16th Street is not to 

be released. However, the owner of this building is one of the largest real estate developers in the 

DC area. The purpose behind this new office building is to provide showcase space to clients in a 

historic district of Washington DC. Located only a few blocks away from Lafayette Square, the 

space has already attracted several high value clients including the law firm of Miller & 

Chevalier, who will occupy over half of the available office space.  

There are several expectations for the schedule of this project. Due the fact that a 

majority of the space already has planned occupants it is key that the project be completed by the 

time the leases of the respective parties are set to begin. If there is a schedule delay preventing 

this then the Owner and the general contractor, DAVIS, will be responsible for the costs 

associated for the future tenants to remain in their current spaces.  

 

│PROJECT DELIVERY SYSTEM│ 
*Reference Appendix A for an organizational chart of the involved parties of the project. 

  

The delivery method that this project utilizes is a Construction Manager at Risk with a 

GMP. The general contractor for 900 16th Street is James G. Davis Construction Corporation 

(DAVIS) and they hold a Cost + Fee with a Guaranteed Maximum Price with the owner. 

Although this project was intended to go out for bidding, DAVIS was able negotiate a contract 

with the owner before the bid process occurred. All subcontractors on the job are contracted to 

DAVIS and were selected by method low-bid.  

 

│STAFFING PLAN│ 
*Reference Appendix B for the staffing plan and task distribution.  

 

To complete this project in the most efficient manner as possible the general contractor, 

DAVIS, utilizes a number of employees at all levels and all disciplines. The entire office and 

field staff is housed in a building adjacent to the site. DAVIS was allowed, with permission of 

the owner, to use the mezzanine level of the building North of the site as the field office for the 

project. The project team consists of multiple project managers and project engineers to ensure 

that all the complex systems have proper attention. 

 

│SITE LOGISTICS & EXISTING SITE CONDITIONS│ 
*Reference Appendix C for the construction logistics plan 

 

The project site is located in the heart of Washington DC on the corner of 16th Street NW 

and I Street NW. In this case the site was occupied by a church and a monitor building that 

needed to be demolished before the new building could begin. Because the site is located on the 
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corner of two streets it is neighbored by buildings on both the North and West. 10’ from the 

property line to the South is an active tunnel of the DC metro system.  

During construction the site is commonly occupied by several pieces of equipment. The 

site plan, which can be seen in Appendix C, shows the typical layout for a concrete pour. At the 

end of each pour the pump truck was taken off site immediately to reopen the site access and 

laydown area. As soon as the building reached the second level overhead protection was put into 

place on the pedestrian walkway located on the South side of the site fence along I Street NW. 

The lack of available space on site eventually lead to moving the subcontractors trailer to above 

the pedestrian walkway on the South side of the site.  

 

│PROJECT COST EVALUATION│ 
*Reference Appendix D supplementary project cost information.  

 

A square foot estimate was completed using the 2015 RS Means Square Foot Cost Data. 

After calculating the proper adjustment factors the estimated cost and cost per square foot of the 

total project.  

 

Total Cost:   $201.15/SF  -  $40,528,189 

Construction Cost:  $167.60/SF  -  $33,768,110 

RS Means Estimate:  $140.93/SF  -  $28,394,779 

 

The value obtained from the RS Means estimate are considerably lower than the actual 

costs reported by the job. There are many reasons why the numbers came out so low. This 

structure features a lot of high end façade types that RS Means does not take into account when 

compiling their estimation information. The project also requires a number of different 

excavation systems that require special attention in an estimate. RS Means provided an over 

estimate of the electrical system that is being installed on 900 16th Street because  

 

*Reference Tables 1 and 2 in Appendix D for cost summaries. 

 

│PROJECT SUMMARY SCHEDULE│ 
*Reference Appendix E for project summary schedule 

 

The owner gave the notice to proceed with construction on February 7th of 2014. 

Immediately following the NTP site mobilization and installation of perimeter controls occurred. 

Construction began with the abatement and demolition of two existing buildings. The project 

experienced a 3 month delay due to the demolition of a firestop and structural component of 

1600 K St. Existing condition drawings improperly depicted the function of a brick wall which 

separated the monitor building and 1600 K St. Following the completion of demolition and 

excavation the structure of 900 16th began with foundations on October 6th, 2014. After the 

structure reached grade, the construction of the floors one to nine began to fall into a three phase 

sequence. All sequences accounted for approximately one third of the floor area on each level. 

The sequences moved North to South and the formwork for the columns to the next level began 
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the day following each slab pour. The main structure was just over a month from being 

completed when the precast façade began being set on May 11th, 2015. In November of 2015 the 

process of constructing the core and shell of 900 16th Street is predicted to reach substantial 

completion after a 22 month duration.   

 

│BUILDING SYSTEMS SUMMARY│ 
 

Demolition: 

To create the new office building at 900 16th Street NW two existing buildings needed to 

first be demolished. On site there existed both a church and the churches monitor building. Initial 

demolition of these structures first being with abatement to remove all hazardous materials from 

them. Following abatement a Brokk was used to take down the monitor building, which had 

shared a wall with the building North of the site, and an excavator with a jack hammer 

attachment was used to demo the main church building.  

Support of Excavation: 

With the variety of obstacles that this project provides there were three main support of 

excavation systems that were used during the excavation for the sublevel parking garage. Figure 

1 shows a real time image of the excavation of 900 16th Street. Extra care needed to be taken 

place on the South said of the excavation due to the underground metro line being located at little 

over 10’ from the edge of the property line. The South and West edges of excavation 

(highlighted in orange in the above 

figure) used a system of walers, rakers, 

and heel blocks as the support of 

excavation. The East edge of the 

excavation (highlighted in blue) was able 

to receive the standard piles and lagging 

with tie-back system because there was 

nothing located underneath 16th street that 

would impede them from being used. The 

North edge of the excavation, along the 

1600 K Street building, was supposed to 

use underpinning but after further 

investigation of the neighboring buildings 

foundations a bracket pile system was 

implemented.  

 

Cast-in-Place Concrete: 

The main structural system of 900 16th Street is cast in place concrete and implements a 

mixture of both two-way normal weight concrete slabs with drop panels and post-tensioned 

concrete slabs with drop panels. Levels P2 through the ground level utilize two-way flat slab 

systems with drop panels while levels 2 to the penthouse are constructed with post-tensioned 

slabs with drop panels. The typical slab dimension for the upper levels is 7” thick with 8” drop 

panels at the columns.  

Figure 1: Snapshot of Excavation Systems 
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There were two methods of concrete placement used in the construction of the cast-in-

place structure. Once the tower crane was erected a crane and bucket method was utilized for 

smaller pours. As the slabs began to be poured a pump truck was the main method of concrete 

placement. After the 9th floor slab was poured, the crane and bucket method was used to 

complete the concrete pour on the roof. The main form work used was job built lumber forms 

and metal shoring to support uncured concrete. 

  

Building Façade:  

The façade of this structure is unique because a majority 

of it is precast concrete panels that have limestone or 

marble cast within them. Each panel was cast off site and 

picked into place off directly off the flat beds they were 

delivered on. The typical connection detail is shown in 

Figure 2 to the left. Embed panels are cast into each floor 

slab and precast panels as shown in detail 3A. Once each 

panel is set into place by the track crane on site they are 

secured to the floor slab with steel angle and a welded 

connection. The north most entrance on 16th street features 

a 3D structural curtainwall system that was fabricated in 

Germany.  

 

 

Mechanical System:  

The main building mechanical system is a chilled water system with a central plant. The 

central plant is located on the first parking level and is home to 2 water chilling units and their 

respective pumps. Both of the cooling towers are located in the Northwest corner of the 

penthouse level.  

Electrical System:  

The primary electrical system of the building is run from 2 separate 2000 amp, three 

phase, 4 wire switchgears running at 265/460 V. Power is transported to the rest of the building 

using two bus ducts, one which supplies floors one to four while the other supplies floors five to 

nine.    

Sustainability Features: 

900 16th Street was designed to receive a LEED Gold rating. The designers maximized 

the amount of green roof area by also incorporation green areas into the terrace space. Nearly the 

entire roof is a green roof while on the terrace there are two smaller green areas. Access and 

egress points to the terrace push occupants around the green areas and allow for the flow of foot 

traffic to be uninhibited. Many of the other LEED practices that are being utilized on this project 

involve waste management of construction materials, using materials with recycled content and 

utilizing regional suppliers and manufacturers to provide building materials.  
 

 

 

Figure 2: Pre-Cast Connection Detail 
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Appendix B: 

Staffing Plan   
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Appendix C: 

Site Logistics Plan   
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Appendix D: 

Project Cost Evaluation    
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Appendix E: 

Project Summary Schedule    





Douglas W. Watson 900 16th Street  AE THESIS: TECH REPORT I 

 

 

18       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix F: 

Technical Report 1 Presentation Slides    
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[Refer to Appendix A for further information] 
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[Refer to Appendix B for further information] 
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[Refer to Appendix C for further information] 
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[Refer to Appendix E for further information] 
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[Refer to Appendix D for further information] 
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Table 3: Incorporated Work Scopes 

Yes No Work Scope 
X  Demolition 

 X Structural Steel 
X  Cast-In-Place 

X  Precast Concrete 

X  Mechanical System 
X  Electrical System  

X  Curtain Wall 
X  Support of Excavation 
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